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EXECUTIVE SUMMARY

More than half-way into the 45-year period for meeting the goals of the Arizona Groundwater Management Act (GMA),
the Arizona Department of Water Resources (ADWR) will be developing the fourth of five management plans for each
of the Active Management Areas (AMAs), as mandated by the Act. In each of the AMAs, tremendous effort by ADWR
staff, those regulated by ADWR and other water stakeholders is devoted to the development of the management plans.
This report provides an examination of the intended functions/purposes of the management plans relative to legislative
intent, an evaluation of the management plan provisions to date from the perspective of ADWR staff and the regulated
community, an assessment of the effectiveness of the management plans in meeting their goals, and suggestions of what
stakeholders would like to see in future management plans. It concludes with several key recommendations based on
the implications of the study results. This project will assist ADWR as it moves forward with the development of the
Fourth Management Plans. This evaluation provides a foundation for change in the approach and content of the final
two management plans.

To gain perspective on the original intent of the GMA’s management plan provisions, interviews were conducted with
people directly involved in the drafting of the GMA as it was enacted in 1980. Most of the individuals interviewed were
members of the Arizona Groundwater Management Study Commission, although other stakeholders involved in the
development of the GMA were also interviewed. The decision to include management plans in the GMA was the result
of an acknowledged need for some degree of centralized control to ensure groundwater conservation. Participants in
the development of the GMA agreed on the management goal for each AMA and realized the importance of providing
time for groundwater users to adjust to the new paradigm of water management in the AMAs and related regulations.
Management periods were developed allowing for progress toward management goals over time through conservation,
augmentation, reduction in the amount of groundwater used for irrigation, and use of the best available industrial
technology. After specific requirements for the first three management periods, the requirements for the Fourth and
Fifth Management Periods were left vague to allow maximum flexibility.

An important goal of this study was to determine the effectiveness of the management plans to date through use of
the data included in the management plans themselves. Unfortunately, the effectiveness of the conservation programs
cannot be determined from information available in the management plans to date. Careful thought should be given
to the kind of water use information that will be needed for quantifying program effectiveness going forward. For
example, the collection and reporting of individual municipal provider GPCD, individual farm use, and industrial user
data should be done regularly and consistently. Measuring effectiveness will also require development of a methodology
to isolate the impacts of conservation on water use from other factors such as weather, the economy, changes in customer
base (such as more commercial), water rates, and demographics. In addition, there are some influencing factors that are
difficult to measure, such as the implications of media attention to drought and climate change. In order to account for
the variables beyond the control of the conservation programs and isolate the effects of the regulations, a multivariate
statistical analysis is needed.

Despite the inability to quantify the effectiveness of the management plan conservation programs to date, stakeholders
have strong opinions about the conservation programs and the process used to develop them. Only the industrial sector
was generally satisfied with the management plan development process and the regulations resulting from it. Other
sectors had mixed views, but generally expressed some dissatisfaction with the conservation regulations over time and
especially the process used to develop the management plan conservation programs. Overall, there was a general opinion
that the time has come to shift the focus of the management plan development process away from regulation towards
collaborative, long-term water planning.

As such, stakeholders would like to see a shift toward using the management plans or a companion document for regional
water resource planning, not just regulation. While ADWR may seem like the logical entity to facilitate long-range
planning, there are several things to consider. First, planning of the type envisioned by many of those interviewed
goes beyond what has been included to date in management plans. This type of planning would have to incorporate

Evolution and Evaluation of the Active Management Area Management Plans Page i



the individual plans of water providers and large users, much like a regional transportation plan must include planning
elements at the discretion/choice of the local entities. It would require sufficient levels of trust so that individual users/
providers would willingly share information not normally reported to ADWR. It would necessarily require that data
collected by ADWR be available in a useful format. It is likely some shared governance or oversight of the process would
have to be agreed upon. Long-term planning would require ADWR to act not only as a regulatory agency for the AMAs,
as it has done on many occasions.

In order to facilitate the implementation of the findings of this study relating to determining the effectiveness
of the conservation programs and initiating long-term regional water planning, the authors offer the following

recommendations:

Recommentation 1: ADWR should provide water use data for all sectors on at least an annual basis. These data must be
reported in a consistent format over time and across AMAs.

Recommendation 2: State of the AMA reports should be produced on a yearly or biennial basis.

Recommendation 3: ADWR should shift its focus to long-term water planning, but still maintain the current conservation
programs.

Recommendation 4: The Augmentation and Recharge Program and the Central Arizona Groundwater Replenishment
District rules need to be reviewed and updated to ensure fairness.
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INTRODUCTION

In 1980, the State of Arizona enacted the Groundwater
Management Act (GMA) to provide for long-term
water management and conservation of its overdrafted
groundwater supply. The GMA established the Arizona
Department of Water Resources (ADWR) and four
Active Management Arcas (AMAs) centered on the
major urban and agricultural centers of the state: Pinal,
Phoenix, Prescott, and Tucson. Later the Tucson AMA
was split to form a fifth AMA, Santa Cruz. The GMA
included a management goal for each AMA, mandated
an assured water supply program, limited the expansion
of agriculture, and required a series of management plans.
The management plans include conservation programs for
cach of the major water using sectors.

The primary purpose of the management plans is to
establish the regulatory framework for conservation in the
agricultural, industrial, and municipal sectors to contribute
to the achievement of the management goal of each AMA.
Three of the AMAs, Prescott, Phoenix, and Tucson have a
management goal of reaching safe-yield by 2025 or earlier.
The Santa Cruz AMA has the goal of maintaining safe-
yield and preventing further decline of local water tables.
The predominately agricultural Pinal AMA has the goal of
protecting the agricultural economy for as long as feasible,
while preserving water supplies for future non-agricultural
purposes. The GMA mandates the development of a new
management plan for each AMA every ten years through
2025. There are a total of five management periods; the
first management period began in 1980, with a new
management period beginning each decade. Now, more
than half-way into the 45-year period for meeting the goals
of the GMA, ADWR will soon be developing the Fourth
Management Plans. In each of the AMAsS, tremendous
effort by ADWR staff, the regulated community, and
other water stakeholders is devoted to the development of
a management plan.

This report evaluates the effectiveness of the management
plans’ conservation programs relative to legislative intent
and stakeholder expectations. It has several components.
First, the methodology for conducting the research is
presented. The purpose and intent of the GMA and the
management plans based on interviews conducted with
individuals involved in the drafting of the original language
of the GMA are then discussed. This discussion sets the
stage for the consideration of the contents of the
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current management plans and looking forward to future
management plans.

This is followed with a summary of the provisions of the
management plans over time. In many cases, the contents
of the management plans have been directly affected by
legislative changes to the GMA, and it is important to
consider their contents in this light. The next section
addresses stakeholder input on the process for developing
the management plans and includes summaries of the
stakeholder input as well as analysis.

The analysis of stakeholder perspectives on the conservation
programs is followed by adiscussion of challenges associated
with measuring the effectiveness of the management plans’
conservation programs and with additional policy analysis.
Key interview findings about what future management
plans should contain are then discussed and analyzed.
As the ADWR undertakes development of the Fourth
Management Plan, these findings are useful indicators of
stakeholders” hopes for the plan. Finally, we offer some
brief concluding remarks.
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METHODOLOGY

Research was carried out over the course of eight months
beginning in January 2007. Two separate groups of
interviews were conducted. An extensive review of the
past and current management plans for each of the AMAs,
as well as the statutory language of the GMA relevant to
the management plans, was performed. The project was
carried out through an incremental process with each step
informing the work done for the next. The following tasks
were completed:

+ Review of the GMA management plan provisions and
of legislative changes to the GMA over time;

+ Interviews with key participants involved in drafting
the GMA;

+ A comprehensive review of all of the management plans
for each AMA;

+ Stakeholderinterviewswith current and former ADWR
staff and members of the regulated community across
AMAs, including representatives of the agricultural,
industrial, and municipal sectors, from each AMA;
and

+ Analysis of the information.

The review of the management plan provisions of the
GMA and subsequent legislative changes was performed
by the ADWR legal staft on behalf of the project. This
review resulted in two reports: Groundwater Management
Plan Legislative Summary, provided as Appendix D to
this report, and the free-standing report, Groundwater
Management Plan Legislative Changes Since 1980. The
latter report provides the actual text of all Management
Plan-related statutory changes to the GMA since 1980.
The former summarizes the statutory changes into a
The purpose of these

reports is to provide information on the original legislative

shorter, more readable format.

intent of the management plans, as well as the current
legal requirements for content. The review presents the
original management plan requirements of the GMA for
cach management period and then traces the changes and
additions to the original provisions made over time. Italso
tracks the development of the underground water storage
provisions of the GMA, to the extent that they relate to the
management plans.

To gain perspective on the original intent of the GMA’s
management plan provisions, interviews were conducted
with people directly involved in the drafting of the GM A as
it was enacted in 1980. Most of the individuals interviewed
were members of the Arizona Groundwater Management
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Study Commission, although other stakeholders involved
in the development of the GMA were also interviewed.
Participants represented diverse interests, including the
agricultural, municipal, and industrial sectors. Interviews
were conducted by Dr. Zachary Smith and Research
Assistant Carol Johnson of Northern Arizona University

during the first half of 2007.

All interviewees were asked three questions specific to the

management plan component of the GMA:

1. How did the management plans for the AMAs become
part of the GMA?

2. Was there much debate on the management plans prior
to adoption of the GMA?

3. What goals were the management plans designed to
accomplish?

These questions were followed by an open-ended discussion
about the management plans. The majority of interviews
were conducted in person and lasted about one hour. All
participants were promised anonymity to ensure candid,
unrestrained responses to the questions asked. Therefore,
the names of the interview subjects are not provided in this
report. Thirteen interviews were conducted. The results of
the interviews were synthesized and analyzed for recurring
themes. The results of this synthesis are presented in a
separate report, AMA Reform: A Political Analysis,included
here in Appendix F. This report compares findings on the
intent of the management plan provisions of the GMA
from the interviews with the statutory language from the
legislative summary provided by ADWR.

A comprehensive review of the existing management plans
for each AMA was conducted during the spring of 2007
by Dr. Sharon Megdal and Research Assistant Aaron Lien
of The University of Arizona. The purpose of this review
was to track the evolution of the regulatory portions of the
management plans, over time, in each AMA. The effort
focused on the regulatory portions of the management plans
— principally the conservation programs for the municipal,
agricultural, and industrial sectors — because these are the
sections of the management plans required by statute. The
other, non-regulatory sections of the management plans
(c.g. the water use and future directions chapters) help set
the context for the plans, but are not formally required.

The initial approach to tracking management plan
changes over time was to consider each sector within each
AMA separately. For example, in the Tucson AMA the
municipal conservation program was traced over the three
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existing management plans and a summary of the changes
over time was developed. When this was completed for
each AMA, a combined summary by sector and a matrix of
regulatory provisions was developed. This task therefore,
tracked the content of the management plans relative to
legislative intent. It provided essential background for
the stakeholder interviews. The body of the text, as well
as Appendix E, includes summary information on the
provisions of the management plans over time.

A key component of the project was a series of stakeholder
interviews conducted during the summer of 2007. A total
of 33 interviews were conducted. The interviews provided
the primary source of information on 1) the content of
past and current management plans, 2) the process for
management plan development, and 3) perspectives on
what future management plans should accomplish.

Stakeholders from all AMAs were interviewed. More
interviews were conducted in the Phoenix and Tucson
AMAs because they are the largest AMAs by population
and, as a result, have the largest diversity and population of
stakeholders(Chart 1). Participantsincluded representatives
of all of the sectors regulated by the management plans.
More interviews were conducted with stakeholders from
the municipal sector than any other sector (Chart 2). The
municipal sector is growing quickly and will become the
dominant water user in the AMAs over time. Therefore,
the conservation programs affecting the municipal sector
are likely to be of most interest going forward.

In order to learn stakeholder opinions about the
development of past management plans, an effort was
made to interview people who had been involved in the
development of past management plans. The majority of
interviewees were involved in the development of at least
one management plan (Chart 3). Many were involved in
the development of multiple management plans. Because
the First and Second Management Plans were developed in
the early and late 1980s, fewer interviewees were available
who had been involved in the development of those early

plans.

All interview participants were asked the same nine

questions. The questions covered four general topics:

« A baseline question about past involvement in
management plan development;

+ Opinions about the management plan development
process;

+ Opinions about the content of past and current
management plans; and
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+ Opinions about the content and structure of future
management plans.

The questions were provided to all participants prior to the
interview so they would know what to expect and could,
if they wished, prepare answers in advance. The questions
were used as a guide; the interviews themselves generally
took the form of an open discussion based on the topics
raised by the questions. While a point was made to ensure
all of the questions were answered during each interview,
cach session did not necessarily go through the questions in
alinear fashion. Interviewees were also encouraged to raise
related issues and not feel constrained by the specific topics
raised by the provided questions. Interviews typically lasted
about one hour. Participants were ensured anonymity in
an effort to garner maximum candor. Therefore, direct
quotes and the name of participants are not included in
this report.

The results of the interviews conducted for this report were
synthesized by themes and analyzed. The analysis is divided
into three categories: 1) opinions about the current status
of the management plans, 2) opinions about the process
used to develop the management plans, and 3) opinions
about the structure and content of future management
plans. The results of the analysis of these thematic areas,
along with the analysis of legislative intent, provide the

basis for the findings of this report.
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MANAGEMENT PLAN PURPOSE AND INTENT

To assist in meeting the management goals of the AMAs,
as described in the introductory section, the GMA
requires the director to adopt a series of five management
plans for each AMA. Except for the Fifth Management
Plan, each plan covers a 10-year management period.
The management plans must be developed according to
the guidelines set forth in the GMA and must contain a
continuing mandatory conservation program for persons
withdrawing, distributing and receiving groundwater in

an AMA (ARS §45-563).

For each management period there are specific guidelines

set forth in the GMA describing what must be included

in the management plans. See Appendix D for a summary

of the statutory language of the GMA as it relates to the

management plans. For all management periods the

following must be included:

+ The requirements for conservation programs for the
agricultural, municipal, and industrial sectors;

+ Requirements to reduce lost and unaccounted for water
from water distribution systems; and

* Monitoring reporting requirements

§45-563).

and

(ARS

The GMA also defines the promulgation dates of each
of the management plans. Beginning with the second
management period, each management plan must also
include an augmentation program to provide incentives for

Chart 1: Number of Interviews by AMA
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artificial groundwater recharge. Beginning with the third
management period, the management plans must include
an assessment of groundwater quality and may include a
purchase and retirement program for grandfathered rights.
From the First to the Third Management Plans, the GMA
generally calls for the conservation regulations to become
stricter. For the Fourth and Fifth Management Plans, little
guidance is included in the statute, providing for greater

flexibility (ARS §45-564 to ARS §45-568).

Following the development of a summary of the original
provisions of the GMA, a series of interviews were
conducted with individuals involved in the development
of the GMA to identify legislative intent specifically
related to the management plans. Interviews focused on
members and staff of the Groundwater Management Study
Commission. This Commission was created by the state
legislature in 1977. Members of the Commission played
a pivotal role in the development of the GMA and were
selected to represent the primary groundwater stakeholders
in the GMA development process. The purpose of the
interviews was to determine the motivations and intent
behind the management plan provisions of the GMA.
The following summarizes the insights gained from the
interviews.

The concept of management plans was the reflection of
a clear need for some method of implementation, at the

discretion of the ADWR Director and by AMA, of the
goals of any groundwater management related legislation.

Chart 2: Number of Interviews by Sector

20~
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If no larger structure was provided to develop a plan for
implementing the goals of the legislation, then no real
change was occurring from the reasonable use doctrine.
The management plans were the enforcement tool adopted
for the implementation of the conservation programs
agreed upon during the negotiation of the GMA.

Stakeholders agreed that the overall goal of the GMA, and
the management plans as the tool for implementing and
enforcing the conservation provisions of the GMA, was to
achieve safe-yield within the AMAs. The Pinal AMA was
unique because of its groundwater dependent agricultural
economy. Asaresult, a goal of maintaining the agricultural
economy by managing the depletion of groundwater was
adopted. The management plans were designed to give
ADWR and water users incremental goals. The framers of
the Act wanted to improve the groundwater situation, but
also did not want to disproportionately harm water users by
requiring rapid reductions in water use. The management
plans provided a means for a gradual transition.

Interview participants also noted that there was some
reluctance to development of strict management plan
requirements for the later management periods. The
Fourth and Fifth Management Plans were 30 and 40
years away when the GMA was drafted. With such a
long planning horizon, the drafters felt it was prudent
to leave the requirements for the Fourth and Fifth Plans
ambiguous. It was impossible to know then what changes
in technology may be affecting the water demands of

Chart 3: Number of Interviews by Management
Plan Involvement
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industry or how much progress towards safe-yield would
have been made, given growth in municipal demand
from larger populations. The drafters wanted to provide
flexibility for the later management plans.

These intentions are clearly reflected in the structure of
the GMA itself. The management plan guidelines require
regulatory programs for the reduction of water use within
the AMAs. The statutory language requires stricter
conservation requirements through the third management
period, increasing the level of conservation. The language
also provides for intermediate goals within the second
and third management periods, emphasizing the goal of
moving toward the management goal of each AMA in
small steps (ARS §45-564 to §45-566). The guidelines
for the Fourth and Fifth Management Plans, however, are
quite vague. They note only that the director of the ADWR
may establish new conservation requirements for each
sector, but do not require anything specific. In fact, all of
the language for the Fourth and Fifth Management plans
except for the promulgation dates uses “may” statements
(ARS §45-567 to ARS §45-568). Therefore, there is no
requirement for change to the management plans from the
third to the fourth management period.

Interviewees recalled that there was quite a bit of debate
about how far the groundwater management legislation

There

was agreement that in order to reduce groundwater

should go in constraining groundwater use.

withdrawals, gallons per-capita-per-day use by municipal
providers had to be reduced. But the conservation
approach for agriculture was subject to much more debate.
Many agriculture representatives felt that reduction in the
quantity of allowable groundwater use wasa taking meriting
compensation. Other sectors felt that agriculture was not
efficient in its water use and wanted to shift some of its use
to other sectors. The compromise was the limitation on
irrigation acres. In the industrial sector, there was concern
about not being able to predict technological changes. It
was agreed that industry would be constrained by the latest
available, economically feasible conservation technology.
The intent of each of these decisions was to do the most
possible to reduce groundwater use over time in order to
achieve safe-yield.

In summary, the decision to include management plans
in the GMA was the result of an acknowledged need for
some degree of centralized control to ensure groundwater
conservation. Participants in the development of the GMA
agreed on the management goal for each AMA - safe-
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yield for Phoenix, Prescott, and Tucson and maintenance
of the agricultural economy in Pinal. They also realized
the importance of providing time for groundwater users to
adjust to the new paradigm of water management in the
AMAs and related regulations. Therefore, management
periods were developed allowing for progress to safe-yield
over time through conservation, augmentation, reduction
in the amount of groundwater used for irrigation, and use
of the best available industrial technology. After specific
requirements for the first three management periods,
the requirements for the Fourth and Fifth Management
Periods were left vague to allow maximum flexibility.

Evolution and Evaluation of the Active Management Area Management Plans
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EVOLUTION AND EVALUATION OF THE
MANAGEMENT PLAN REGULATORY
PROGRAMS

The management plans have evolved to include increasingly
complex conservation programs over the course of the first
three management periods. In addition, the Second and
Third Management Plans include detailed augmentation
and recharge chapters. This section presents the content
of the conservation and augmentation programs of the
management plans over time. Stakeholder perspectives on
the regulatory provisions of the management plans are also
summarized.

Municipal Conservation Program

A key component of the management plansis the Municipal
Conservation Program. This program regulates municipal
water providers, defined by the GMA as, “all non-irrigation
uses of water supplied by a city, town, private water
company or irrigation district” (ARS §45-561). As the state
continues to grow, municipal water use will become a larger
component of total water use. Therefore, the Municipal
Conservation Program is a critical component of the effort
to achieve and maintain safe-yield in the AMAs.

The purpose of the Municipal Conservation Program
is to require reasonable reductions in per capita water
use by municipal providers during each of the first three
management periods (ARS §§45-564 to 45-566). As noted
in the statutory language and intent section above, the
fourth and fifth management plans do not provide specific
goals (ARS §§45-457 and 458). Per capita use is the total
amount of water used divided by the population in the
service area of a municipal provider. It is expressed in
gallons per capita per day (GPCD). Per capita calculations
include all water that is supplied by a municipal provider
for all uses, including lost and unaccounted for water.

While the approach to the Municipal Conservation
Program in the First Management Plans was remarkably
simple, by the Third Management Plans, the municipal
program had developed into a complex set of regulations.
The simplicity of the First Management Plans is due to its
lack of options — providers are not given a choice of how
they will be regulated. With a few minor exceptions, the
same regulations are applied to each provider regardless of
size or any special circumstances that may exist.!

1 Unless otherwise noted, the source of information on
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When the Second Management Plans were developed,
ADWR realized there was a need for flexibility in the
regulations. Therefore, the department revamped the base
conservation program, the Total Gallons Per-Capita Day
(GPCD) Program, tailoring it more specifically to the
individual conditions of particular providers and separating
out small providers. Small providers were defined as water
providers supplying less than 100 acre-feet of water per
year. The Second Management Plans also include a second,
parallel regulatory system, the Alternative Conservation
Program, to increase the choices available to providers. The
Third Management Plans built on the changes of the second
management period and introduced a third parallel set of
regulations, the Non-Per Capita Conservation Program,
to allow even more flexibility. Recently enacted legislation
requires ADWR to replace the current Non Per-Capita
Conservation Program with a Best Management Practices
(BMP) Program. During the fourth management period,
the BMP Program will replace the Total GPCD Program
as the default conservation program for municipal water
providers (ARS §45-566 to §45-558). Table 1 provides a
summary of the general requirements of all elements of the
Municipal Conservation Program and notes major changes
over time.

Current Status

Nearing the end of the Third Management Period, the
Municipal Conservation Program has been dramatically
altered by Senate Bill 1577, passed during the 2007
legislative session. See Appendix A for a summary of
the bill and its provisions as they relate to the Municipal
Conservation Program. For the remainder of the third
management period, the Total GPCD Program will be
replaced as the base conservation program for municipal
providers (ARS §45-566 to §45-568). ADWR is currently
preparing a modification of the Third Management Plan
that will implement a Municipal Best Management
Practices (BMP) Program (a modified NPCCP), and
climinate the Alternative Conservation Program (ADWR
2007). These changes will have a significant impact on
how municipal providers are regulated for the remainder
of the third management period and in the fourth and fifth
management periods. For the fourth and fifth management
periods, the BMP program will be mandatory for all

the management plans is the management plans themselves. The
First through Third Management Plans for the Pinal, Phoenix,
Prescott, and Tucson AMAs and the Third Management Plan for
the Santa Cruz AMA were used in the development of this report.
The Third Management Plan for each AMA is available on the
ADWR website at: http://www.azwater.gov.
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non-designated municipal water providers. Designated
providers will be allowed to choose between the Total
GPCD Program and the BMP program. It is unclear what
effect the changes in regulatory structure will have on
conservation and attainment of the goals of each AMA,
though stakeholders did offer opinions during the interview
segment of the project based on the draft structure of the
BMP Program.

The Municipal BMP program is similar in concept to
NPCCP, but with important modifications. The NPCCP
was optional and only available to providers who met
certain requirements, including status as a designated
water provider under the assured water supply rules (ARS
§45-565 to §45-567). The BMP program, beginning
with the Fourth Management Plan, is mandatory for all
providers except designated providers, who may opt out.
The goals of the BMP program are to create a culture of
conservation within the AMAs through implementation
of conservation practices and to address private water
company’s ongoing concerns about existing conservation
regulations (ADWR 2007). Private water companies have
long argued that conservation was difficult to implement
because they do not control the actions of their customers
and they are not guaranteed cost recovery for conservation
expenses. All participants in the program will submit a
provider profile when they enroll in the program outlining
provider characteristics and BMPs that have been or will
be implemented. Providers select BMPs based on their
characteristics and the number of service connections in
their system. A tiered system has been developed so that
providers with more service connections must implement
more BMPs. Although providers are no longer assigned a
target GPCD under the BMP program, GPCD will still
be calculated based on annual reporting requirements to
determine the effectiveness of the implemented BMPs
(ADWR 2007).

Stakeholder Perspectives

Stakeholder opinions of the municipal conservation

program regulations were mixed. Key trends include:

« No consensus on the fairness or effectiveness of the
conservation programs;

« Mixed feelings about the new Municipal Best
Management Practices Program;

 Agreement that standardization of conservation
programs across AMAs is not advisable; and
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o Enforcement has been inconsistent, but conservation
is an essential part of water provider practices with or
without enforcement.

There was very little agreement between municipal
providers about the current conservation requirements.
Some believe that the regulations are fair and effective,
focusing mostly on the Gallons Per-Capita Day program
(GPCD).

cumbersome and time consuming. Others, mostly from

However, calculating GPCD is considered

fast growing cities, feel that the regulations, especially the
GPCD program, are too burdensome and too difficult
for growing cities to comply with. Some indicated that
there was inflexibility in the administration of the GPCD
Program. They believe that staff should have allowed
adjustments to target maximum GPCD numbers to reflect
changes in the mix of water customers, such as growth in
industrial water use. Others felt that the GPCD program
was not a “real” conservation program, just a measure of
water use, and that it should be changed to place a greater
emphasis on management.  Finally, some municipal
providers, particularly private water companies, felt it is
unfair to place such a large conservation burden on water
providers because there are limited things they can do to
impact the water use habits of their customers.

Enforcement of the GPCD program has not occurred for
a number of years as a result of legal proceedings. Many
stakeholders felt that, because conservation continued in
the absence of enforcement, it is clear municipal providers
will implement conservation programs with or without
regulation. Despite the lack of enforcement, providers
stated that they have still been working to increase
conservation and comply with the conservation program
requirements. This indicates that the management plans
and conservation requirements are only one part of a
larger set of factors driving conservation by municipal
providers. Nevertheless, many stakeholders pointed out
that, although a regulatory program may not be required
to make conservation happen in the AMAs, politically it is
very important. Arizona needs to show other states in the
Colorado River Basin that it is doing its part to conserve
and using water wisely. Many felt Arizona is a leader in
its approach to water management and needs to work to
maintain this position and ensure others know what is
happening in the state.

Participants in the NPCCP felt the program has been
unnecessarily cumbersome.  The program requires

participants to negotiate a series of reasonable conservation
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measures with the ADWR. Participants report this process
has been difficult, requiring too much time to reach a
conclusion. Once agreement on conservation measures has
been reached, participants are reluctant to seek changes
because they do not want to go through the process again.

The complaints about the implementation of the NPCCP
carry over to concerns about how the new BMP program
will be administered. The BMP program will have a much
larger group of participants because all non-designated
providers are required to participate in the fourth and
fifth management periods. There is concern that, if the
department follows a similar approach for selecting BMPs
as has been followed in the past for selecting reasonable
conservation measures, the administrative burden could
be overwhelming and significantly slow implementation of
the program. The BMP program also requires continued
calculation of GPCD for participants, another significant
administrative burden for the department. Some of those
who advocated for changes to the NPCCP and were at one
time expected to be participants in the new BMP program
indicated that they are planning to remain in the Total
GPCD Program. These providers advocated for retaining
the Total GPCD Program as an option during the 2007
legislative process.

There are also divided opinions about the potential
effectiveness of the BMP program. About half of the
municipal representatives interviewed feel the new program
is a step in the right direction. They feel it will result in
similar amounts of water conservation as the current
GPCD program and will provide more flexibility to meet
the challenges of changing service area characteristics. It
is also a step in the direction of water management and
planning, and away from the standard regulatory approach.
The other half feels the program is a step backwards. They
are not confident the new program will result in the same
amount of conservation or ease the administrative burden
of participating providers or the Department of Water
Resources.

The standardization of conservation requirements across
the AMAs is not generally supported. Most felt the
conditions in each AMA are just too different to expect
the same conservation requirements to be effective. For
example, there is an explicit difference in conditions
between the Phoenix AMA, where there is surface water
available, and the Prescott AMA, where no surface water
is available. Most agree standardization makes regulation
administratively easier for the department, but do not

Evolution and Evaluation of the Active Management Area Management Plans

think this is a good enough reason to not create unique
programs for different AM As. When standardization does
occur, the department needs to make sure the regulations
are enforced in the same way across AMAs.

Discussions with ADWR  staff about the municipal
conservation program centered on the Gallons Per-Capita
Day (GPCD) Program and the new municipal BMP
program. Some acknowledged that the GPCD Program
as originally conceived was not fair and did not take
into account factors unrelated to conservation that may
affect GPCD usage. However, many feel the addition of
flexibility credits and other changes to the program have
addressed its shortcomings. Flexibility accounts were
developed to address changes in water demand caused by
factors beyond the control of water providers like weather
variations from year to year. If a provider achieves a total
GPCD rate under its target for a year, the provider is given
a credit for this amount. The credit can then be used in a
future year when the provider is unable to meet its total
GPCD target. Others feel the GPCD Program is unfair
because of the restrictions it places on communities with
changing development patterns. Finally, some think the
GPCD Program is inadequate because it does not allow
one to determine where water savings are coming from or
why. Because GPCD only measures water use over time and
does not monitor the actions taken to achieve reductions,
it is impossible to determine the exact cause of reductions
(or increases) in water use. This limits ADWR’s ability
to determine the effectiveness of particular conservation
measures.

The municipal BMP program also received mixed reviews
from department staff. Many feel it is an improvement
becauseitisastep towardsconservation planningasopposed
to basic conservation regulation. However, there is serious
concern about the administrative burden the program will
place on the department. Others also worry about the loss
of the quantitative measure of water use represented by
GPCD. The BMP program requires calculation of GPCD
for participants, however, so this may not be a meaningful
concern.

Analysis

Interviewees from the municipal sector suggested that the
conservation programs have reached their maturity and it
is appropriate for focus to move away from a measure of
per capita water use as a metric for conservation. However,
designated water providers, who requested the opportunity
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to participate in a non-per-capita program in the 1990s
as a means to move away from GPCD and toward policy
regulations, now wish to retain the option of participating
in the GPCD program. In fact, they are the only ones
who have the ability to do so. In addition, all participants
acknowledged that there has been no enforcement of the
Municipal Conservation Program for many years and that
calculations of GPCD rates have not been performed.

It is not necessary to have agreement on conservation
program effectiveness measures to infer from viewpoints
shared that water providers would prefer programs that are
less binding on them. Several water providers indicated
that “we have squeezed as much blood out of the turnip”
as we can through the conservation programs. But, have
we? The metrics offered through the Management Plans
are of limited utility for determining if there have been
conservation gains from implementation of different or
more extensive/stringent conservation measures.

Perspectives shared by the interviewees did reflect concerns
about ADWR’s ability to fairly and efficiently implement
and enforce the Municipal Conservation Program. At this
point in time, there is considerable uncertainty regarding
whether ADWR has sufficient staff or expertise for
these tasks. Experience with development of the GPCD
program over time and implementation of the Non-per-
capita program were cited as evidence. Within the AMAs,
staff has focused on matters other than enforcement of
the Municipal Conservation Program. Also, ADWR has
dedicated additional staff resources to statewide programs,
where conservation programs are not mandatory.

The BMP Program has the potential to address concerns
about standardization of the Municipal Conservation
Program across the AMAs if it has enough flexibility. All
agreed more uniformity of conservation programs across
the AMAs is more efficient for ADWR staff. However,
AMA circumstances differ tremendously. The GMA
did establish a partially decentralized approach with the
formation of AMA offices, each with a Director and
a Governor appointed Groundwater Users Advisory
Council. The AMA offices provide ADWR staft with the
ability to craft programs designed to reflect local conditions
and meet local needs, within the framework of the GM A’s
requirements. Going forward, it is important to continue
to take advantage of this capability.

Evolution and Evaluation of the Active Management Area Management Plans Page 10
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Agricultural Conservation Program

The Agricultural Conservation Program provides the
regulatory conservation requirements for all agricultural
users within the AMAs. Among the AMAs, Phoenix and
Pinal have the largest agricultural sectors. In Prescott,
Santa Cruz, and Tucson, the agricultural sector is a smaller,
but still important water user, as seen in Chart 4. While
urbanization is replacing agriculture to a varying extent in
each of the AMA:s, it still accounts for more than half of
the total water use in the Pinal, Phoenix, and Santa Cruz

AMA:s.

According to projections included in the Management
Plans, agricultural use is expected to remain an important
component of total groundwater use in all AMAs except
Prescott through 2025. Because the agricultural sector uses
such a large percentage of the groundwater in the AMAs,
the conservation program is of critical importance.

The agricultural conservation programs of the AM As have
experienced an accelerating rate of evolution leading up to
the third management period. The program began during
the first management period with a single regulatory
approach. The same regulations continued into the second
management period with little change. During the third
management period, however, significant changes and
additions have taken place. The agricultural conservation

Chart 4: Non-Indian Agriculture use

100 - as a percentage of total demand - 1998

80

| | | |
Pinal AMA  Prescott AMA Santa Cruz AMA  Tucson AMA

Phoenix AMA
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program now provides farms with a variety of options for
meeting the conservation goals of the AMAs.

The GMA provides a system for the establishment of
irrigation rights for farms irrigated with groundwater at

the time the GMA was passed. These irrigation rights are
called Irrigation Grandfathered Rights (IGFRs).

To be eligible for an IGFR, the land to which the right
is tied must have been irrigated at some point between
1975 and 1979 or significant investment must have been
made during this time to bring the land into irrigated use.
Land that can be irrigated with an IGFR are designated
“irrigation acres” (A.R.S. §45-452.A). Land without an
established IGFR cannot be brought into irrigation use
unless it qualifies for one of the following exceptions:

» New acreage may be irrigated in place of old acreage (on
a one-for-one basis) to allow irrigation with CAP water
instead of groundwater;

+ State universities may irrigate up to 320 new acres
per year with up to 5 acre-feet of water per acre for
educational and research purposes. This does not

establish a IGFR, however;

« Irrigation acres damaged by flooding may be replaced
on a one-for-one basis with new acreage;

« Irrigation acres may be traded on a one-for-one basis to
make it easier or more efficient to irrigate because of the
shape of a farm or characteristics of the land;

« If an appropriated right existed prior to June 12, 1980,
surface water may by used to irrigate new acres (Third
Management Plan addition);

« Acreage currently irrigated using surface water may be
replaced on a one-for-one basis with new acreage as long
as the surface water right is permanently transferred to
the new acreage (Third Management Plan addition);

+ The Department of Corrections may irrigate up to
10 acres of new land per year with not more then 4.5
acre-feet of water per acre per year in order to produce
food for prisoners or as a part of a prison work program

(Third Management Plan addition)(ARS §45-452).

The base conservation program of the First and Second
Management Plans of each of the AMAs used assigned
irrigation efficiency targets, water duties, and water duty
acres as the primary conservation tools. Irrigation efficiency
is a way of measuring how effectively irrigation water is
applied to crops. For example, an irrigation efficiency of
50% indicates that 50% of the irrigation water applied to
a field is used in some way by the crop growing in the field,
while the remainder is lost to percolation or runoff.
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The irrigation efficiency is used to calculate water duties.
Water duties are calculated for each farm unit. A farm unit
consists of one or more farms irrigated with groundwater
and in close proximity to or contiguous with one another
with similar soil conditions, crops, and cropping patters. A
farm unit usually has a single IGFR, but could have more
than one. The water duty for a farm unit is calculated in
several steps. First the total irrigation requirement of the
farm unit is calculated. The total irrigation requirement
is divided by the total planted acres for the farm unit.
Total planted acres are determined by summing the total
acres planted from 1975 to 1979 (double cropped acres are
counted only once). The result of this calculation is then
divided by the assigned irrigation efficiency for the farm
unit, resulting in the water duty. The water duty is the
maximum amount of water that may be reasonably applied

to land with an IGFR each year (ARS §45-465).

The final step in calculating the amount of groundwater that
may be applied to a farm unit in a given year is determining
the water duty acres. Water duty acres are the maximum
number of acres irrigated in any one year from 1975 to
1979. The water duty acres are multiplied by the water
duty for the farm unit. The result is the total groundwater
allowance (ARS 45-465). Table 2 provides a summary of
the evolution of the Agricultural Conservation Program
over the course of the first three management periods.

Current Status

Significant changes to the Agricultural Conservation
Program occurred during the third management period.
Because of disputes between ADWR and IGFR holders
about a reasonable level of irrigation efhciency, the base
conservation program was not included in the Third
Management Plan when it was promulgated. Instead,
the Second Management Plan requirements were carried
forward with the addition of a new alternative program, the
Historic Cropping Program, and the department worked
with stakeholders to arrive at an agreed upon maximum
irrigation efhciency of 80%. The base conservation program,
along with a new BMP program, was then included in a
modification to the Third Management Plan issued in
2003. The Historic Cropping Program was included in the
Third Management Plan as the result of legislation passed
in 1998 adding the program to the GMA (ARS §45-566.02
and §45-567.02). The Historic Cropping Program is
similar in structure to the base program, but sets irrigation
efficiency at 75% and limits the accumulation of flexibility
credits. No farms have enrolled in the program. The BMP

Evolution and Evaluation of the Active Management Area Management Plans

program was developed to provide an additional option to
IGFR holders who were having difhculty complying with
their irrigation water duty. Participants are required to
select a combination of management practices from each
of four categories. The management practices are assigned
points and a minimum number of points must be attained
to be admitted to the program.

Stakeholder Perspectives

Agricultural sector stakeholders disagree about the fairness
of the base conservation program. Key trends include:

+ General agreement about the effectiveness and problems
with the conservation program but disagreement about
its fairness.

« Agreement that the Agricultural Best Management
Practices Program is a step in the right direction.

« Comfortable with standardization across AMAs.

Some stakeholders expressed concern that the department
was placing a disproportionate share of the conservation
burden on the agricultural sector. While they have learned
to work within the system, they are not necessarily happy
with the regulations. Others felt that the conservation
programs largely did not make a difference because farmers
have been able to accumulate so many flexibility credits
and alternative conservation programs are now available.

A point of agreement within the agricultural sector
interviewees is that the conservation program historically
has not provided the flexibility necessary for farmers to
respond to changes in the agricultural economy. Because
the water allotments for the base conservation program are
based on historic irrigation acres and crop mix, it has been
difficult for some farmers to adjust crop mix to meet the
demands of the shifting agricultural economy. In addition,
the program did not differentiate between those that were
already operating efficiently versus those with greater
conservation potential. Stakeholders also felt flexibility is
needed in the process of conversion of agricultural lands to
other uses in order to allow for irrigation to continue until
development actually begins. The new agricultural BMP
program has addressed some of these issues by providing
farmers with the flexibility of not being tied to a specific
groundwater allocation.

Agricultural stakeholders also agree that the BMP program
is a step in the right direction. In addition to providing
farmers with flexibility, it is also a step towards a long-term
management approach rather than a regulatory approach.
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However, some feel the program may be too little too late.
Farms near urbanizing areas that anticipate conversion to
other uses in the near future are unlikely to enroll because
of the investment required to implement management
practices. Farms enrolling in the program may have to
implement new practices to achieve compliance. If a farm
is in an urbanizing area, the time horizon of agricultural
use in that area may be too short to recover the investment
in new management practices. Though not directly stated
by stakeholders, it is also likely that many farms are not
participating in the BMP program because they are
comfortable with their ability to continue complying with
the base agricultural program. Many farms have been
able to accumulate a large amount of flexibility credits
under the base program, providing a significant cushion
for compliance. Appendix B provides a brief summary
of the current participation in the BMP program and the
program’s requirements.

Standardization of conservation requirements is favored by
the agricultural sector. Agriculture is facing similar issues
in each of the AMAs with significant farming economies.
Standardization ensures equity of requirements across
AMA:s.
cropping patternsin one AM A will affect cropping patterns
in the other AMAs. Because of this, a level regulatory

The agricultural economy is interconnected;

playing field is needed.

There was limited discussion with department staff about
the agricultural conservation program in the interviews
except to say that many felt the flexibility credits have
rendered the program ineffective. Most farmers now have
enough flexibility credits that they do not have a realistic
worry of violating the conservation requirements. There
is also a feeling that the agricultural BMP program may
be requiring resources out of proportion to its impact on
water use because it is used by such a small segment of the
regulated community.

Analysis

A limited number of agricultural stakeholders was
interviewed. Some interviews could not be conducted due
to lack of response or scheduling difficulties. Therefore,
it may be that additional interviews could have affected
this summary and analysis.. Nevertheless, it is possible
to make some observations. Like the municipal sector,
the agricultural sector has influenced the modifications
As noted

in the description of the program, an expensive and

to the agricultural conservation programs.
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expansive effort resulted in development of an alternative
conservation program for agriculture for which there were
no takers. That is, despite concerns about the base program
and involvement in development of an alternative program,
all agricultural entities remained in the base program.
This suggests the base program was not as binding or
problematic as suggested. Clearly, the flex credits have
equipped farmers with significant flexibility. The relatively
new BMP program, which is undergoing review, provides
even greater flexibility. It was adopted by statute, along
with a freeze on the base program efficiency requirement,
Although the
original legislation adopting the agricultural BMP program

with the strong support of the sector.

required an assessment prior to its inclusion in the Fourth
and Fifth Management Plans, Senate Bill 1557 made the
agricultural BMP program a permanent option for the
agricultural sector.

A thorough review of the BMP program is needed.
Associated with moving away from a water quantity-based
program to a best practices approach was the Legislature’s
recognition that there had to be some assessment of
the program relative to water used. Assessment efforts
are currently underway. The results of this effort were
not available for this study. Finally, it should be noted
that due to retirements and staff reassignments, the staff
expertise regarding the agricultural sector has changed
since the development of the Third Management Plan.
However, because the basic framework for the Agricultural
Conservation Program is established for the fourth and
fifth management periods, this may not be problematic.
However, staffing levels could affect efforts to enforce
existing programs and/or provide analysis going forward.
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Industrial Conservation Program

The GMA definesindustrial use of wateras “anon-irrigation
use of water not supplied by a city, town, or private water
company, including animal industry use and expanded
animal industry use” A.R.S. §45-561(5).

groundwater users have a grandfathered right to withdraw

Industrial

groundwater from a non-exempt well if they own a Type
1 or Type 2 industrial water right or a general industrial
use permit. The basis of the volume of groundwater
available under Type 2 rights is established in the GMA;
generally it is based on the highest year of groundwater
pumpage between 1975 and 1979 for a non-irrigation use.
Groundwaterwithdrawalsassociated with Type 1 rights may
increase over time as agricultural rights are extinguished
and converted into non-irrigation grandfathered rights
(ARS §45-463-464). General industrial use permits may
be issued when a new industrial user cannot receive water
from a municipal provider, surface water, effluent, or a
retired irrigation grandfathered right. These permits are
issued for a specific time period (ARS §45-515). Industrial
users may also receive a quantity of groundwater from an
irrigation district equal to the amount it was entitled to
from the district on June 12, 1980. Finally, “individual
users” established under the Municipal Conservation
Program (these are specific categories of industrial users
served by municipal water companies) are also subject to
the rules of the Industrial Conservation Program.

The Industrial Conservation Program divides industrial
users into a number of different categories based on the
activity pursued by the user. As of the Third Management
Plan, the categories include:

« Turf Related Facilities (> 10 acres)

+ Sand and Gravel Facilities (> 100 acre-feet/year)

* Metal Mining Facilities (> 500 acre-feet/year)

» Large-Scale Power Plants (> 25 megawatts)

» Large-Scale Cooling Facilities (> 1,000 tons)

+ Dairy Operations (monthly average > 100 lactating
cows/day)

+ New Large Landscape Users (> 10,000 square feet of
water intensive landscape)

» New Large Industrial Users (>100 acre-feet/year)

+ Cattle Feedlot Operations

+ Other Industrial Users

None of the AM As contains a user from all of the industrial
categories.
industrial users present; the Phoenix AMA has the most

Each AMA has a unique combination of

industrial use by volume and the most categories represented
while the Prescott AMA has the least industrial use by
volume, as seen in Table 3.

Current Status

Unlike the municipal and agricultural sectors, the
Industrial Conservation Program does not provide a
base program for industrial water users. Instead, there
is a specific conservation program either requiring the
use of specific technologies and management practices
or establishing an allocation based on the use of those
technologies and practices for each industrial sub-sector,
as noted above. The conservation requirements for each
sub-sector are summarized in Table 4.

Table 3: Total Industrial Demand by AMA

Phoenix  Tucson
1985 73,485 ac-ft
1987 40,872 ac-ft
1990 73,767 ac-ft 48,743 ac-ft
1992
1995 83,088 ac-ft 60,204 ac-ft
1997
1998 57,500 ac-ft
1999
2000 126,333 ac-ft
2005 54,200 ac-ft

Evolution and Evaluation of the Active Management Area Management Plans

Pinal Prescott Santa
Cruz
4,801 ac-ft 1,393 ac-ft
5,596 ac-ft 444 ac-ft 1,328 ac-ft
443 ac-ft
6,704 ac-ft 555 ac-ft 1,363 ac-ft
626 ac-ft
8,292 ac-ft
1,469 ac-ft
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Stakeholder Perspectives

Because of the diversity of water users in this sector and

the fact that some are located in some AMAs but not

others, only some sectors were interviewed. This summary,

therefore, cannot be considered broadly representative. The

stakeholders interviewed stated that their industries had

considerable input into the regulations and, consequently,

the considered the conservation program generally fair.

Key trends include:

+ Agreement that the regulations are generally fair;

+ Feel limitations of commodity driven economies not
fully considered; and

+ Feel caught between ADWR and the Department of
Environmental Quality.

Stakeholders noted that the department had very limited
expertise in most industrial sub-sectors. This has been an
impediment to an ADWR-led effort to develop effective
conservation programsfordifferentindustrial users. Inmost
cases the industrial sub-sector has guided the departmentin
the development of the conservation regulations, resulting
in relatively easy to satisfy conservation requirements.
Stakeholders feel the department will need to develop
expertise in the various sub-sectors if they hope to have
more effective conservation programs in the future.

Concerns were expressed in two areas. First, stakeholders
noted thatitcanbedifficult for commodity-based industries
to pass additional conservation costs on to customers. The
commodity markets define the price received for products;
therefore, they cannot simply add the incremental cost
of conservation onto the cost of their product. This is
especially a concern during economic downturns when
the incremental cost of conservation increases. Second,
industrial users at times find themselves caught between
ADWR  regulations

Environmental Qljllity regulations. Interviewees would

and Arizona Department of

like to see these departments work together to ensure their
regulations are complementary.

The comments by ADWR staff regarding the industrial
conservation program mirrored the comments of the

Staff indicated that the

industrial requirements, with the exception of turf, are

industrial sector stakeholders.

lenient and that the expertise does not exist within the
department to strengthen them. Because of the industrial
sector’s near-exclusive reliance on groundwater and its
growth, this deficiency needs to be addressed.

Evolution and Evaluation of the Active Management Area Management Plans

Growthintheindustrialsectorisaparticularareaofconcern
not only for ADWR staff, but also for representatives of
the municipal and agricultural sectors. The concern is
centered on the rules governing the issuance of General
Industrial Use (GIU) permits. Generally, new industrial
water users that do not have an existing industrial water
right, are outside the service area of a municipal provider,
and do not have access to surface water or efHuent shall
be issued a GIU permit (ARS §45-515). The GIU permit
allows the industrial user to pump groundwater. There is
no limit on the number of GIUs that may be issued in an
AMA and there is no discretion regarding permit issuance
if the criteria are met. Many stakeholders worry that as
industrial use in the AMAs grows, GIU permits could
impede progress toward achieving safe-yield.

Analysis

Effective conservation
programs require knowledge of the sub-sector. There
is a wide disparity of industries in this sector, making it
difficult for ADWR to have the technical expertise related
to industry best management practices. Development of

The industrial sector is diverse.

conservation programs, therefore, requires reliance on
expertise from the regulated industry or, at times, from
consultants. Regulations for most industrial sub-sectors
take a best nanagement practices approach. This appears to
have resulted in regulations that are less binding for some
sub-sectors than for others. The turf sub-sector regulations
are volumetric and water users, especially golf courses, have
found conservation program constraints binding,

Because the industrial sector has the ability to expand its
groundwater pumping over time, it is extremely important
that it be given sufficient attention during the management
plan development process as well as via enforcement. An
example that came up in one interview related to cooling
systems for electric power generation. Currently, wet
cooling is less expensive and therefore the mechanism of
choice. However, changes in the economics of dry cooling
may make it a feasible option for some types of power
generation.  Likewise, technological changes in other
sub-sectors may change the economic feasibility of lower
water use technologies. Discussion of other issues that
were raised, particularly relating to the issuance of General

Industrial Use permits, are beyond the scope of this study.
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Augmentation and Recharge Program

Beginning with the second management period, all Active
Management Areas (AMAs) have been required to develop
an Augmentation and Recharge Program. The purpose of
this program is “to encourage the development, delivery,
storage, and use of water supplies now and in the future.”
In 1986, provisions were added to the GMA requiring that
recovery projects outside the area of impact of storage and
within an AMA be consistent with the management plan
and management goal of the AMA where the recovery
is taking place (ARS §45-807). In 1994 the statute was
amended to require that persons recovering water other
than the storer must obtain a determination that recovery is
consistent with the management plan, even if the recovery
is within the area of impact (ARS §45-834.01). The statute
was amended a third time in 2004 to allow for recovery of
Colorado River water within the area of impact by anyone
without a determination of consistency (ARS §45-834.01).
Non-recoverable storage is required to be consistent with
the augmentation program of the AMA where storage is
occurring (ARS §45-652; later replaced with identical
language by ARS §45-833.01).

The requirements for consistency with the management
plans provide the basis for including the Augmentation
and Recharge Program regulations in the management
plans and enforcing their provisions. One of the most
significant regulatory requirements of the program is the
draw-down criterion for recovery wells outside the area
of impact of storage. In order to be considered consistent
with the management plan, recovery wells outside the area
of impact must be sited in an area where the average decline
in groundwater level is not greater than four feet per year.

Augmentation through
component for all of the safe-yield AMAs efforts to

recharge is an important
achieve and maintain safe-yield by 2025 and beyond.

The Augmentation and Recharge Program is intended to

help balance withdrawals and recharge through activities
that augment natural recharge. Thus, the program
is complementary to the industrial, agricultural, and
municipal conservation programs, which attempt to reduce

overall demand for groundwater.

The Augmentation and Recharge Program is supported
by groundwater withdrawal fees in all of the AMAs. A
withdrawal fee of $1.50 per acre-foot pumped was charged
in the Tucson and Phoenix AMAs during the second
management period. Prior to this, the Tucson AMA had
charged a fifty cent groundwater withdrawal fee to fund the
pilot Alamo Wash/Rillito Creek Recharge Project. By the
Third Management Plan, the groundwater withdrawal fee
in these AM As had increased to three dollars per acre-foot
(of this, $2.50 goes to fund the Arizona Water Banking
Authority). In the Prescott AMA, the withdrawal fee
was $1.00 during the second management period. In the
Pinal AMA, the withdrawal fee started at $0.25 in 1990,
increased to $0.35 in 1991, and was increased again in 1994
to $0.50. When the Santa Cruz AMA was created in 1994
a withdrawal fee of $0.50 was imposed (Table 5).

Early in the program, additional funding for the
Augmentation and Recharge Program comes from
enforcement actions for non-compliance with the
conservation programs and surcharges for the temporary
use of groundwater to fill artificial lakes. Decisions
regarding specific augmentation programs and allocation
of funding were left to the individual AMAs. Table 6

below shows the status of the Augmentation and Recharge
Programs of each of the AMAs over time.

Stakeholder Perspectives

There were only a few comments from stakeholders during
theinterviewsabout the current status of the Augmentation
and Recharge Program. Most of the comments about
augmentation, recharge, and recovery focused on changes

Table S: Maximum Groundwater Withdrawal Fees

First Management
Plan
Tucson AMA $0.50
Phoenix AMA N/A
Pinal AMA N
Prescott AMA N/A
Santa Cruz AMA N/A

Evolution and Evaluation of the Active Management Area Management Plans

Second Management — Third Management
Plan Plan

$1.50 $3.00
$1.50 $3.00
$0.25 increased to $0.50
$0.50

$1.00 $1.00
$0.50 $0.50
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needed in the future and are considered in the next
section. Remarks about the current recharge and recovery
regulations focused on the equity of the regulations and
the Central Arizona Groundwater Replenishment District

(CAGRD).

The municipal sector is very concerned about recharge
and recovery well regulations and the operations of the
CAGRD. Most do not feel that the current regulations are
fair because the pumping and replenishment regulations
governingthe CAGRD and its members differ substantially
from the storage and recovery regulations governing the
use of renewable supplies by municipal providers. Many
municipal providers feel addressing these differences is a
critical issue for the AMAs, although management plans
may not be the vehicle to do so. Use of the recharge and
recovery program is essential to achieving safe-yield.
Both CAGRD membership and the Augmentation and
Recharge Program provide flexibility in use of renewable
supplies. However, it is believed by some that the water
management considerations associated with management
plan restrictions on recovery of stored water should be
extended to excess groundwater pumping by CAGRD

members.

Theagriculturalsectoralsohasconcernsaboutthe provisions
of the Assured Water Supply rules, including the role of the
CAGRD. One of the perceived incentives for agriculture
under the GMA was the ability to convert irrigation water
rights into rights that could be used by developers. This
would increase the value of agricultural land when sold for
conversion because the land would come with otherwise
unavailable water rights. However, much development is
occurring without converting irrigation rights, limiting
the value of irrigation rights. The agricultural sector would
like to see changes to the rules to increase the value of their
irrigation water rights.

Analysis

The stakeholder interview summary adequately addresses
the main concern raised, which is a significant one. The
issue is the divergence between the regulations associated
with use of renewable water supplies through recharge and
recovery versus groundwater pumping and replenishment
by the CAGRD. All of these regulations fall outside of the
management plans except for the draw-down regulation
for recovery wells. Groundwater pumping by CAGRD
members can be from any and all wells available to the
water providers that are either CAGRD Member Service

Evolution and Evaluation of the Active Management Area Management Plans

Areas or serving water to CAGRD Member Lands. Except
for wells permitted to recover stored water, there is no
individual well decline criterion. As long as development
is not projected to depend on groundwater below the
“feet below land surface” limitation of the Assured Water
Supply Rules, pumping can occur regardless of the rate of
groundwater draw-down at individual wells. The CAGRD
replenishes its members’ excess groundwater use after
the fact. There is no official recovery of renewable water
supplies when renewable water supplies are used through
the CAGRD replenishment mechanism. ~ However,
for those water providers, such as many holders of CAP
subcontracts, that that rely on before-the-fact storage and
later recovery as a mechanism to utilize renewable water
supplies, the four-foot draw-down criterion for permitting
recovery wells applies. This issue is perceived not only
as an equity issue but, depending on storage and well
locations, one that has potentially significant groundwater
availability implications. There are related equity issues
with groundwater pumpage by undesignated water
providers that serve pre-1995 demand.

Another issue related to the management plan recovery
well regulations relates to the standardization across the

AMAs — or even within AMA:s.
considerations may indicate the need for differential draw-

Water management
down regulations.
Lack of additional discussion of recharge and recovery in

this report reflects the limited direct nexus of this program
to the management plans.
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THE MANAGEMENT PLAN DEVELOPMENT
PROCESS

Overview

The management plan development process is marked by
extensive stakeholder involvement. The stated purpose of
this process is to understand stakeholders’ perspectives on
the conservation programs in order to create reasonable
but effective plans. The primary vehicles for facilitating
stakeholder involvement and input into the development
of the management plans are the Groundwater Users
Advisory Councils (GUACs) and the Technical Advisory
Committees (TACs). The role of the GUAC with respect
to the management plans as defined by the GMA, is to
advise the AMA director on the management plans and
their provisions before the plans are promulgated (ARS
§45-421). The TACs operate as advisors to the AMAs on
the specific provisions of the conservation programs. All
AMAs have GUACs, while only the larger AMAs have
relied on TACs in the management plan development
process. Generally, the GUACs have been more involved
in management plan development in AMAs where TACs
are not used.

Stakeholder Perspectives

Stakeholders and department staff expressed a number of
opinions about the management plan development process,
including:

+ Most stakeholders were disappointed with the results
of the stakeholder process, especially leading up to the
Third Management Plan.

+ Department staft felt the Third Management Plan was
a missed opportunity to make substantive changes to
the conservation programs and were also disappointed
with the process.

+ The process was too narrowly focused and too slow.

Only the stakeholders interviewed from the industrial
sector felt the management plan process was as effective as
it could have been.

While most stakeholders acknowledged the efforts the
Department of Water Resources made to solicit stakeholder
opinions and participation in the development of the plans,
many felt very limited in what they were able to comment
on. This feeling is especially strong in reference to the Third
Management Plan. After being told that “everythingis on

Evolution and Evaluation of the Active Management Area Management Plans

the table,” even changes that would require action by the
legislature, the department retreated and made only minor
Many people
felt this was a missed opportunity to make meaningful

changes to the conservation programs.

changes to address the flaws of existing conservation
programs. People were discouraged because they felt that
the department had “changed the rules of the game” in the
middle of the process. Many saw this as a breach of trust
that contributed to undermining stakeholder confidence
in the department.

Staff acknowledged this was an issue, and many were
disappointed that changes requiring legislative action
could not be made. At the beginning of the process, they
did not realize significant changes requiring legislative
action would not be possible. Moving from an “everything
is on the table” mode to only making small changes to
the plans after so much time had been invested caused
an acknowledged degradation of trust between the
department and stakeholders and also a decline in morale
at the department. The intention of staff was not to deceive
stakeholders. But as the process progressed it became clear
that a number of factors would prevent anything more
than minor changes, including: political pressure, lack of
time to make legislative changes before the management
plan was due, and fear of “opening a can of worms” and
losing more in the process than was gained. As a result,
only small adjustments to existing conservation programs
were possible.?

The development of the Third Management Plan was
marked by a very long stakeholder process. Many
stakeholders described it as painful and slow and recall

2 Instead of addressing legislative changes through the
Third Management Plan development process, the department
initiated a process that led to the June 2000 formation of the
Governor’s Water Management Commission. Task forces

were formed at the AMA level to consider the status of water
management. Their analysis and information then fed into

the work of the Governor’s Water Management Commission.
The Commission was formed to evaluate the Groundwater
Management Act’s progress toward achieving its goals, consider
additional approaches to reducing groundwater use in the AMAs,
and to recommend changes required to allow the AMAs to reach
their goals. The Commission pursued its mandate through an
extensive public process. The Commission ultimately produced
approximately 50 recommendations, including many that would
require statutory change. There has been little follow-up on most
of the recommendations included in the Commission’s December
2001 Final Report. Although many of the recommendations are
pertinent to current-day discussions regarding achievement of the
management goals of the AMAs, few of the recommendations
have been actively debated in recent years.
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beingburnt out by the end of the process. While each sector
expressed the same general concern about the stakeholder
process leading up to the management plans, each also had
specific concerns related to their experience.

The municipal sector was the most disillusioned with the
process. Theyfelttheywere notlistened toduringthe process
and serious concerns about the conservation programs were
ignored. The process was often described as formulaic and
many felt the department knew what it wanted from the
beginning and was only conducting a stakeholder process
because it felt it had to for credibility. The municipal
sector also felt that the process was too narrowly focused
on specific details of the conservation programs at the
expense of the big picture. Representatives of this sector
also felt that the Groundwater Users Advisory Councils
(GUAC:) were only marginally effective, particularly in the
larger AMAs. In the larger AMAs the Technical Advisory
Committee process performed the advisory role that the

GUAC:s served in the smaller AMAs.

The agricultural sector felt they were listened to only
after they fought to be heard. This is exemplified by the
challenge to the agricultural base conservation program of
the Third Management Plan. Only after this challenge did
the department sit down with representatives of the sector
and listen to their concerns. Though agricultural sector
representatives were involved throughout the development
of the management plans, because the department proposed
a conservation standard the sector felt was impossible for
them to comply with, it was clear to them that they were
not being listened to.

The industrial sector was most satisfied with the results of
the management plan development process. This is largely
a result of the very specific nature of the conservation
program requirements for different industrial sub-sectors.
Because the department did not have expertise in all of the
industrial sub-sectors, the stakeholders had a great deal
of influence over the regulations. However, stakeholders
did express concerns with the process moving too slowly,
lacking a clearly articulated goal, and being problem
oriented instead of solution oriented.

Dissatisfaction with the management plan development
Many of the
Department of Water Resources employees interviewed

process is not limited to stakeholders.

expressed similar concerns about the process. They too
were disappointed with the process leading to the Third
Management Plan and felt it was a missed opportunity
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to make larger changes to the conservation programs.
However, Department of Water Resources’” employees do
generally feel that they listen to and act on stakeholder
comments to a greater degree than other regulatory
agencies.

Analysis

ADWR undertakes an intensive process to gather
stakeholder input as part of the development of the
management plans. The frustration surrounding the
process may stem from different expectations regarding
what should come out of the process rather than the process
itself. The ADWR Director has a statutory responsibility
to adopt the management plans, the requirement portions
of which are regulatory. The process, however, is different
from the traditional rule-making process common at the
state level. Nevertheless, the management plans include
several regulatory programs, as well as information
providing the context for them. The management plan
processtendstohave considerable flexibilityand opportunity
for stakeholder input, both informal and formal, built into
it. All agree that the plans to date were developed with
significant stakeholder input. But regulatory programs are
not usually written by those regulated. In the early years
when ADWR staff was finding its way and forging new
programs, the process may in fact have been more open
than in later years, when a more mature agency was refining
its programs.

As the water community sets to embark on the development
of the Fourth Management Plans, the process and
content are both of high interest. As noted, the statutory
requirements for the fourth and fifth management periods
are vague. Recent statutory changes requiring a municipal
BMP programasthebase conservation programand making
permanent the optional agricultural BMP program remove
some of the uncertainty about the underlying framework.
The required modifications to the Third Management
Plans resulting from these statutory changes are underway
as this report is being prepared. The industrial sector
conservation framework is unlikely to change much given
current staffing levels and lack of data to suggest changes
are necessary. Therefore, what remains of central interest is
the content of the Fourth Management Plans themselves.

Key to any determination of future approach is evaluation

of the effectiveness of the management plan regulatory
programs to date. This is considered in the next section.
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DETERMINING EFFECTIVENESS OF THE
CONSERVATION PROGRAMS BASED ON
MANAGEMENT PLAN INFORMATION

When undertaking this study, the study team anticipated
that it would discuss “the performance of the Management
Plans relative to the anticipated effectiveness based on the
research done in the prior tasks.” It was expected that
through examining reported and projected reductions in
groundwater use, as reflected in ADWR-prepared water
budgets and Chapter Three of the management plans on
the water use characteristics of each AMA, an effectiveness
measure or proxy could be developed.

Quantifying reductions in water use that result from
the Management Plan regulatory provisions is a difficult
and complex task. This is especially true if the source
of information is the Management Plans themselves.
While the Management Plans contain considerable
characterization of water use in the AMAs and include
the details of the regulatory programs, they include little
consistent information on actual water usage by individual
water providers/users, over time. The lack of reported data
makes it difficult to assess savings due to the conservation
programs.
characteristics of each of the regulated sectors — municipal,

Because the conservation programs and

agricultural, and industrial — vary, the challenges for
determining the effectiveness of the regulations for each
sector are unique. However, the common theme is that the
Management Plans do not contain information that enables
measurement of water savings due to the conservation
programs.

Municipal

Through the first three management periods, the Total
GPCD Program has been the base conservation program
for the municipal sector. This program requires large
municipal providers to reduce total GPCD water use,
including both residential and non-residential water use. It
is difficult to determine any clear municipal conservation
trends as a result of the Total GPCD Program, both at the
AMA level and at the individual provider level, from the

management plans.

Perhaps the most significant challenge to determining the
effectiveness of the Municipal Conservation Program is
the general lack of provider-by-provider trends in GPCD
rates. Each of the management plans provides a GPCD
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rate for all the large providers within the AMA in order to
establish a base rate for ongoing conservation targets. This
data are very limited and inconsistent, however. With the
exception of the Prescott AMA, only three data points are
available for each large provider. There are not enough data
to allow for a meaningful or conclusive analysis.

These limited data show that only the Phoenix AMA has
seen a decline in GPCD rate for most large providers.
However, the Phoenix AMA also has the highest average
use by a large margin, indicating that there is perhaps
greater conservation potential. The Prescott AMA Third
Management Plan provides yearly data for its two large
providers. Unfortunately, the data show a consistent
upward trend in GPCD rates for both providers. This could
indicate that the Total GPCD Program is ineffective in the
Prescott AMA, but the overall number may be affected by
the addition of customers, such as commercial or industrial
customers, that skew the data upward. The plans do not
contain data sufhicient for sorting out the source of the
upward trend. A problem with using a total GPCD rate
is that the numbers can show trends that depend on the
mix of customers rather than the water use trends of a
particular class of customers.

The data available over time for the Tucson and Santa Cruz
AMAs are inconsistent, hampering attempts at analysis.
The First Management Plan for the Tucson AMA reports
a total GPCD rate for each large provider, the Second
Management Plan reports residential GPCD rates, and
the Third Management Plan reports separate GPCD rates
for single family residential, multi-family residential, non-
residential, turf, and lost water. To the extent that Santa
Cruz AMA data are available for the first and second
management periods, they are reflected in the Tucson
AMA data. No trends are apparent for large providers in
the Pinal AMA. Finally, the change in definition of large
providers has lead to data gaps for some providers.

Table 7 shows overall GPCD rates for each of the AMAs
over time. The figures in Table 7 represent all water uses
associated with municipal water provision, including
residential, commercial and some industrial uses. While
the figures can be used to examine gross trends over time,
they do not provide insight into the effectiveness of the
conservation programs. Only the Phoenix AMA shows a
consistently downward trend over time in the AMA-wide

GPCD rate.
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Table 7 : Municipal Sector Gallons Per Capita Day by AMA over Time

Phoenix AMA Pinal AMA  Prescott AMA SQ‘X;{(X“Z Tucson AMA
1985 308 220 131 178 176
1990 301 228 141 199 169
1995 282 225 147 189 172
1998 278 214 N/A N/A 172

Notes: Pinal AMA data includes only larger providers. All others include all providers.

Lack of a consistent downward trend does not lead to a
conclusion of ineffectiveness, however. There are a number
of factors that affect GPCD rates. An ongoing factor has
been weather variation. Over time, the regulations of
the Total GPCD Program have been adjusted to better
account for variations in water use as a result of weather.
It is difficult to disentangle the effect of weather from
the impacts of conservation efforts. In addition, growth
of population, changing demographics, and changes
in the water use characteristics, including the extent of
commercial and industrial water provided by municipal
water providers, can have an impact on GPCD rates.

It is also impossible to know what GPCD rates would have
been within the AMAs without the regulatory municipal
conservation programs. Without the conservation
programs, it is possible GPCD rates would have increased,
and that the management plans have been effective by
holding rates below what they would have otherwise been.
Alternatively, new technologies, concerns over drought,
and other factors may have contributed more to stable or
declining GPCD rates than the conservation programs

themselves.

In summary, the data necessary to develop even simple
metrics for the effectiveness of the municipal conservation
programs are not included in the management plans.
Furthermore, a quantitative study that controls for several
important factors is necessary to quantify the effectiveness
of the conservation programs to date. Data for intervals
more frequent than every 10 years would be useful to such
a study. Such a data collection and analysis effort was
clearly beyond the scope of this study. The scope of the
study did not include (1) original, quantitative research on
measuring the effectiveness of conservation programs nor
(2) scrutiny of documents internal to ADWR and stored
on an AMA-by-AMA basis.?

3 Gustafson et. al. conducted a study of municipal
providers in the greater Phoenix area using the Phoenix AMA
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Agricultural

As with the municipal sector, there are no consistent trends
in agricultural water use reported in the management plans
specifically attributable to the agricultural conservation
program. The management plans provide basic information
about agricultural water use at the AMA level and at the
irrigation district level. Based on this information alone,
there is no discernable trend in agricultural water use, as
can be seen in Table 8.

The lack of a clear trend in the agricultural sector and
the resulting inability to determine the effectiveness of
the agricultural conservation program is the likely result
of a number of factors. Stakeholders frequently noted
that weather plays a large role in the irrigation demands
of farms. In addition, the management plans themselves
acknowledge the difficulty in determining the effectiveness
of the agricultural conservation program because of the
impact of the agricultural economy on water use. The mid-
1990s’ spike in water use by the agricultural sector seen in
Table 8 may be the result of an increase in planted acres
due to new agricultural incentives and a strong economy.
Continued conversion of agricultural land to municipal
uses results in a reduction in agricultural water use
independent of conservation.

Finally, very few farms actually use their full irrigation
allotment. The amount of planted and irrigated acres
during the baseline period of 1975 to 1979 was very high
relative to average conditions. As a result, agricultural
Irrigation Grandfathered Rights are generous.  The
agricultural sector has accumulated a huge amount of

Third Management Plan and other data. This study reached
similar conclusions about determining the effectiveness of

the municipal conservation program, stating, “A myriad of
factors may influence patterns of residential water consumption
and conservation programs including land-use history, water
portfolios and infrastructure, population density and growth
rates”(Gustafson et.al. 2007).
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Table 8: Agricultural Demand by AMA (acre-feet) over Time

Pinal AMA™ Phoenix AMA Prescoit AMA

1985 754,888 1,363,530
1987

1990 757,376 1,023,970 6,932
1995 840,750 1,109,105 9,217
1997 7,572
1998 803,674 1,021,155

flexibility credits and has generally not struggled to comply
with the conservation program. One interpretation of
this is that the agricultural conservation program has not
been particularly effective over the first three management

periods.

Industrial

There are essentially no indicators available to determine
the effectiveness of the industrial conservation program.
Industrial use has been increasing in all of the AMAs
except for the Tucson AMA. This increase is the result of
new industrial users. With the exception of mining data
from the Tucson AMA, no information is provided in the
management plans at the individual user level. As a resul,
there is no way to determine if the conservation program
is actually affecting the behavior of individual industrial
users. Even in the Tucson AMA where data on individual
mines water use are provided, no conservation trends are
evident, as seen in Table 9. Similar data for other sectors
would be useful to evaluate trends at the user level.

Industrial users do not generally think the industrial
conservation program is restrictive. ‘The conservation
program was developed with the assistance of industry

representatives and is generally based on the existing best

Santa Cruz Tucson AMA
AMA
8,960
104,075
11,603 90,849
12,884 93,816
94,800

practices of individual industrial sectors (the turf industry
is a significant exception to this statement). Because of
this, one could argue the industrial conservation program
is not highly effective outside of the turf industry.

Like the agricultural sector, industrial users in existence
when the Groundwater Management Act was passed were
given grandfathered rights based on the highest year of
water use between 1975 and 1979. Industrial users with
grandfathered rights generally do not use their full water
allocation. This cushion could be an indicator that the
conservation program is not very restrictive or effective.
However, because the conservation regulations for most of
the industrial sub-sectors are based on best practices, not
usage, it is possible the underutilization of grandfathered
rights is a result of the conservation regulations.
Unfortunately, itisimpossible to determine the relationship
between water use and the conservation regulations from
the information provided in the management plans.

Water use by theindustrial sectorisalso highlyinfluenced by
the economy. Water use by the mines in the Tucson AMA,
for example, fluctuates based on increases and decreases in
copper prices and resultant changes in production levels.
Due to these fluctuations it is difficult

Table 9: Groundwater Withdrawals by Metal Mines in the
Tucson AMA

ASARCO ASARCO Cyprus  Cyprus Twin
Mission Silver Bell Sierrita Buttes

1995 13753 214 22,066 5,324

1994 14722 182 22,674 5,946

1993 13,690 80 18,880 6,071

1992 12,728 234 16,953 6,920

1991 9391 437 23,900 5,877

1990 8514 406 17,887 5,636

1989 8,883 532 18,684 3,499

1988 6,855 262 16,566 205

1987 6,054 351 15,838 60
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to discern long-term conservation trends indicating an
effective conservation program.

Water Budgets

Apart from the Tucson AMA, up-to-date water budget
information is not readily available. Even there, the format
has changed from the Third Management Plan and similar
historical test year data are unavailable for the different
formats. Generally, the format of the water budgets from
one management plan to the next has changed, making
them difficult to compare. Their format differs by AMA as
well. In addition, the water budgets incorporate changes
in water use due to growth, implementation of the Assured
Water Supply Rules, weather and other factors. Water
budgets cannot provide the necessary information to
measure conservation program effectiveness.

Despite the inability to determine a causal relationship
between conservation regulations and actual reductions
in per capita water use, the water budgets do provide
interesting information about general water use trends in
the AMAs. The Third Management Plans for each AMA
provide two water budgets project water use through 2025.
The first budget, the Current Use Projection, assumes
continuation of water use rates at mid-1990s levels. The
secondbudget, the Conservation Model Projection, assumes
implementation of the conservation programs of the Third
Management Plans (the water budgets for the Pinal AMA
are somewhat different). For the reasons discussed above,
the effectiveness of the conservation programs cannot
be determined from the data currently available in the
management plans. Therefore, it is unclear which model,
the Current Use Projection or the Conservation Model
Projection, is a more accurate description of the future.

The Tucson AMA provides the most up to date water budget
information, having developed a water budget in 2006.
The updated water budget provides interesting insights
relative to the Third Management Plan water budgets.
Both the Third Management Plan and 2006 water budgets
and show a clear increase in municipal demand over time,
reflecting the growing Tucson metro population. However,
groundwater use by the municipal sector has declined
significantly due to the introduction of Central Arizona
Project water to the AMA. The 2006 water budget shows
municipal demand in 2006 was roughly equivalent to the
projected demand in the Third Management Plan Current
Use Projection. As of the 2006, water use in the Tucson
AMA is consistent with mid-1990s use trends and does
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not reflect implementation of the Third Management Plan
conservation programs. This implies that, to date, the
Third Management Plan conservation programs have not
had a significant impact on municipal demand.

The situation is different for the industrial and agricultural
sectors in the Tucson AMA. The water demand of the
industrial sector, projected to increase by the Third
Management Plan, has actually been declining, leading to a
decline in groundwater use. However, there has been little
actual shift away from groundwater use by the industrial
sector. 'The Tucson AMA projects that the industrial
sector will continue to meet nearly all of its demand from
groundwater. This indicates that the management plan
conservation programs have done little to effect a change
in the industrial sector’s preference for groundwater. This
same trend holds true for the agricultural sector in the
Tucson AMA, which continues to use groundwater to
meet most of its needs. While overall water use by the
agricultural sector has declined sooner than originally
projected, this is likely attributable to conversion of
agricultural land to other uses. Overall, because of the shift
of the municipal sector away from groundwater to CAP
water, overdraft in the Tucson AMA is projected to decline.
Even so, the AMA is not projected to reach safe-yield by
2025. Importantly, the 2025 water use projections in the
2006 Tucson AMA water budget reflect the Conservation
Model Projection from the Third Management Plan. To
date, actual municipal water demand has tracked the Third
Management Plan’s Current Use Projection — water use
consistent with mid-1990s levels, not Third Management
Plan conservation program levels. If this trend continues,
overdraft may be slightly higher than the 2006 Tucson
AMA water budget suggests.

In each of the other AMAs, the Third Management Plan
water budgets are the most recent available. The Phoenix
AMA has perhaps the most complex water budgets
because the AMA has a diversity of water sources not
present in many of the other AMAs. The Conservation
Model Projection shows the implementation of Third
Management Plan conservation programs are expected
to slow the increase in demand from the municipal
sector and decrease overall demand from the agricultural
sector. Industrial sector demand decreases slightly. The
Conservation Model Projection water budget also shows
increased use of renewable supplies by the municipal sector
and decreased use of groundwater by all sectors. Even with
successful implementation of conservation programs, the
Phoenix AMA is not expected to reach safe-yield by 2025.
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The Prescott AMA Third Management Plan water budgets
are unique in that both the Current Use Projection and the
Conservation Model Projection water budgets project the
same water demand for all sectors. While the description
of the water budgets in the Management Plan states that
the Conservation Model Projection takes into account
implementation of Third Management Plan conservation
programs for municipal providers and turf facilities, no
changein total demand isseen in the municipal or industrial
sectors. The significant difference between the water
budgets is not the results of implementing conservation
programs, but the impacts of importation of groundwater
from the Big Chino Watershed and effluent recovery. The
Prescott AMA has essentially no surface water, so the only
way to achieve safe-yield is through recovery of effluent and
water importation.

The Santa Cruz and Pinal AMAs are somewhat different
in that they are not safe-yield AMAs. This difference is
reflected in their water budgets. The Santa Cruz AMA is
currently in a state of safe yield. As a result, the sources
of water to meet the water demand of each sector —
groundwater, surface water, etc. — are not reported in the
water budgets as they are in the other AMAs. The Third
Management Plan water budgets show only the affect of the
Third Management Plan conservation programs on water
use, independent of the source of water. The Conservation
Model Projection water budget projects slower growth in
municipal demand relative to the Current Use Projection
water budget as a result of Third Management Plan
conservation programs. There is no change, however, in
agricultural and industrial demand. This implies that the
conservation programs for these sectors are not expected to
have an impact on water use.

In the Pinal AMA the management goal is to maintain
the agricultural economy while preserving water for future
municipal use. Itis assumed that the AM A will notachieve
safe-yield. The water budgets for the Pinal AMA reflect
only a slight decrease in GPCD between 2000 and 2010
as a result of the Third Management Plan conservation
programs. Instead of focusing on conservation, the Pinal
AMA water budget models reflect two different CAP
water use scenarios — minimum supply and maximum
supply. Under the Minimum Supply Projection, CAP use
decreases over time while groundwater use increases. Under
the Maximum Supply Projection, CAP use also decreases,
but to a lesser degree. In both scenarios, groundwater
overdraft continues to increase over time.
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Other Considerations

It could be argued that effectiveness could be defined in
terms of the program design itself and not necessarily in
quantification of results. Therefore, an “indirect” source of
information on the effectiveness of the management plan
conservation programs could be the frequency of changes
to them. ADWR has worked with stakeholders over
time to adopt various modifications to the agricultural
Working with
stakeholders can be seen as indicative of a desire to develop

and municipal conservation programs.

and implement effective conservation programs. Many
interviewees, both external and internal to ADWR, believe
that there is little more to be gained with refinement of
current conservation programs. While very indirect, this
almost-universal perspective can be considered evidence
that the Management Plan provisions have been effective
in their conservation focus to date. The less sanguine
interpretation of this position is that water providers would
prefer to get out from under the grips of conservation
regulations. However, the position was supported by the
fact that conservation activity was quite robust throughout
the period of time during which enforcement of the
municipal GPCD program was very limited.

In addition, it might be possible to glean additional

information on conservation program effectiveness
from information on enforcement actions themselves.
Compliance actions related to violations could provide
some gross indication of the stringency of the conservation
programs as well as their enforcement. If water users
or providers never have difficulty complying with
conservation programs, then it could be suggested that the
programs are not affecting behavior. Alternatively, lack
of violations could be reflective of good program design.
Frequent violations, on the other hand, could indicate
program design difhculties — or that the regulations are in
fact binding and some are not complying. This discussion
is speculative at this time because summary information
on compliance was not available to the study team. Lack of
data was due in part to the lack of compliance monitoring
while a major challenge to the municipal GPCD program
was pending. In addition, access to compliance documents

over time and across the AMAs proved difficul.

Future Research Needs

An accurate determination of the effectiveness of the
management plan conservation programs will likely
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require an intensive research effort. Effectiveness of
the conservation programs cannot be determined from
information available in the management plans to date.
The Third Management Plans are undergoing modification,
with a Best Management Practices program replacing
the GPCD program as the base municipal conservation
strategy. Best Management Practices are not grounded
in quantified water reductions. However, achieving the
management goals for the three safe-yield AMAs require
additional reductions in groundwater utilization. Careful
thoughtshould be given to thekind of water use information
that will be needed for quantifying program effectiveness
going forward. For example, the collection and reporting
of individual municipal provider GPCD, residential water
use, individual farm use, and industrial user data should be
done regularly and consistently. Measuring effectiveness
will also require development of a methodology to isolate
the impacts of conservation on water use from other
factors such as weather, the economy, changes in customer
base (such as more commercial), water rates, the differences
in conservation technologies present in old housing stock
versus new homes, and demographics. In addition, there
are some influencing factors that are difficult to measure,
such as the implications of media attention to drought
and climate change. In order to account for the variables
beyond the control of the conservation programs and isolate
the effects of the regulations, a multivariate statistical
analysis is needed.* However, because not only ADWR,
but stakeholders of many types would like to know how
conservation programs are affecting water use, it would
be useful for the Fourth Management Plan conservation
programs to include reporting requirements and protocols
for water providers and users — and for ADWR - that

4 The Evaluation and Cost Benefit Analysis of Municipal
Conservation Programs Study, conducted by the Water
Conservation Alliance of Southern Arizona (Water CASA),
evaluates the effectiveness of specific conservation measures
implemented by individual utilities. The conservation measures
evaluated by the study, unlike the Total GPCD Program, are
specific actions, not an overall program: washing machine
rebates, device giveaways, toilet rebates, etc. Effectiveness
was determined by comparing residential units implementing a
given program with a control group. It is unlikely that a similar
effort would be successful for the Total GPCD Program because
it does not require specific provisions of the type evaluated by
Water CASA. However, it may be applicable to evaluating

the effectiveness of individual Best Management Practices
Program practices for both the municipal and agricultural
sectors. Water CASA emphasizes that regular and consistent
record keeping of water use by individual customers is required
to conduct evaluations of the effectiveness of a given provider’s
conservation efforts.
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would enable the extent of conservation effort to be
documented and available.

The management plans are regulatory documents. While
they provide some information beyond the core regulatory
framework of the conservation programs, this information
is limited. The purpose of the management plans is to
provide a framework for the regulations and the supporting
information required to understand the regulations. To
date, they have not provided the data and analysis needed
to determine the effectiveness of the regulations over time.
Such a determination would require a separate effort as
outlined above. The results of an effectiveness study may
not fit into the current management plan framework.
However, an effectiveness study is a critical effort needed
to understand how well the regulations have performed in
the past and where we are headed in the future. As will
be seen in the following section, stakeholders from both
the regulated community and ADWR are interested in the
results of such an effort.
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KEY FINDINGS FOR FUTURE MANAGEMENT
PraNs

The level of agreement across sectors and between the

department and the regulated community about what

direction the management plans should take in the

future was striking but requires analysis. After reporting

on the common themes from the interviews, analysis is

provided. The following themes emerged in nearly all of

the interviews:

+ Future management plan efforts should be focused on
long-term planning;

+ A meaningful and well thought out stakeholder process
is critical to the success of future planning efforts;

+ Issues with recharge and recovery and Assured Water
Supply must be addressed; and

+ Water budgets and other types of water use tracking
should be done on a more regular basis.

Emphasis on Long-term Planning

A consensus developed among stakeholders and ADWR
staff alike that future management plans should look very
different from the current and past management plans.
Rather than focusing energy on refining the conservation
programs of the management plans, nearly everyone felt
the focus of the management plan process should now
shift to long-term water planning. Many noted that, while
they are called “management plans,” what exists now is
really a regulatory document with embellishment around
the edges. The documents are not roadmaps to achieving
statutory management goals. The first three management
plans have focused on the regulatory conservation
programs and augmentation components required by
statute. Now that the conservation regulations are well
established and relatively well refined, stakeholders believe
the focus should shift to planning in the true sense of the
word. By planning, most stakeholder mean going beyond
the regulatory framework and the information needed
to inform the regulations to non-regulatory, policy-
driven planning that secks to address critical issues in
the AMAs, many of which require actions beyond the
reach of management plan regulations. A “roadmap”
to achievement of management goals is needed. What
needs to be done in addition to regulatory conservation
programs to reach safe-yield in the AMAs? What are the
impediments restricting achievement of safe-yield and
how can they be overcome? What about regional drought
planning? Most see the Fourth Management Plan process
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as an opportunity to address these types of questions. The
roadmap could include recommendations for legislative
changes not necessarily limited to the management plans
themselves.”

Two different models for achieving this goal emerged. The
firstincludes carryingforward into the Fourth Management
Plan the Third Management Plan conservation regulations
as they are now (or are being modified) with no or only
minor changes, thereby avoiding a long, drawn-out process
to refine the conservation programs for each sector.
Instead, the focus would be on creating a second document
that would serve as a long-term water planning document
for each AMA. These documents could take the form of a
State of the AMA report or something similar and would
be tailored to each individual AMA. The second option
would take a similar approach with the conservation
programs, but would include long-term planning to
achieve AMA statutory management goals in the Fourth
Management Plan itself.

The management plan language of the GMA allows for
this shift in focus. As noted in the statutory intent section
above, the statutory language is intentionally non-specific
about what should be contained in the management plans
for the fourth and fifth management periods. Unlike with
the first three management periods, there is no requirement
to continue to tighten conservation requirements (ARS
§§45-567 — 45-568). While conservation programs are
still required, the statute provides ADWR the flexibility
to maintain the current programs with little or no change
and focus its efforts elsewhere.

Reasons given for pursuing this type of planning vary
across sectors. Some feel that much of what can be achieved
from conservation has been achieved and, while there is
additional conservation potential, the effort required to
achieve greater conservation from regulatory programs will
be disproportionate to the level of increased conservation
achieved. Most believe that conservation efforts, as long
as there is a baseline regulatory framework, will continue
without new or more stringent regulations. All sectors
understand the importance of water conservation for
the future of the state. Conservation will occur out of
necessity and economy regardless of how much tighter the

regulatory screws are turned.

5 Although the background information considered

in 2000 and 2001 by the Governor’s Water Management
Commission is somewhat dated, review of the identified
challenges to meeting AMA management goals could be a useful
part of a roadmapping exercise.
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There is also a general attitude of ambivalence toward the
conservation programs. As noted above in the summary of
comments on the contents of the management plans, there
is little agreement on the effectiveness of the conservation
programs or the direction they have been taken by recent
legislation. As a result of the legislative changes, the
conservation programs for the municipal and agricultural
sectors are largely decided for the next management period.
The municipal program will be focused on BMPs while
the agricultural program will include BMPs as an option.
Because most feel the regulatory framework for the future
is in place regardless of stakeholder opinions, it makes sense
to accept it and shift focus to other issues.

Some believe that overlaying a long-term planning
component will result in focus on the critical actions
needed to achieve statutory AMA goals. One example of
this could be a shift to “critical area management,” focusing
resources and programs where the need is greatest. Critical
area management looks at an AMA to determine where
the greatest need for action lies. For example, in the
Santa Cruz AMA, there are shallow aquifers warranting
management at a finer scale than the regional AMA
approach. In the Phoenix AMA the water supply situation
is different between the West Valley and the East Valley.
In the Tucson and Pinal AMAGs, recharge efforts could be
focused on areas with the highest risk of subsidence. The
Third Management Plans acknowledge the need for critical
area management in all of the AMAs but lack the capacity
to undertake it in a meaningful way.

Many stakeholders believe the statute does not provide
justification for intra-AMA differences in conservation
programs. But some believe critical area planning may
be possible if undertaken as part of a long-term planning
process outside of the conservation program framework.
By conducting planning on an AMA-by-AMA basis, the
specific issues facing each AMA could be addressed and the

problems with standardization of regulations overcome.

Scope

Stakeholders also felt the management plan process could
be a forum for the ADWR to facilitate long-term planning
in the AMAs that goes beyond the regulatory efforts of the
department. Many of the actions required to reach safe-
yield in the AMAs are likely to be beyond the mandate
of the department and require collaboration among and
actions by local planning entities, water providers, etc. It
is unlikely the AM As will be able to reach their respective
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statutory management goal through regulation alone. A
regional effort is required to identify and address through
a collaborative process the remaining impediments to goal
achievement.

When discussing the content of the conservation programs,
many stakeholders noted that the regulations exist at the
macro level — they provide conservation requirements for
all water users within the AMA, regardless of location. The
regulations fail at the micro level — addressing the things
that are important to safe-yield at the sub-regional level.
Addressing these issues is the key to implementation of
critical area management and will require the participation
of local communities in the planning effort, not because it
is required by law, but because it is what is needed for the
future of the region.

Examples given by interviewees of issues that are at least in
part outside the scope of ADWR’s authority, but need to be
addressed are (1) severe drought and (2) the consequences
of not reaching safe-yield. Drought planning is becoming
a more important issue as a result of uncertainty associated
with climate change. It is also closely tied to the issue of
safe-yield; long-term drought has obvious consequences
for the ability of the AMAs to reach safe-yield. ADWR
does not have the authority in the statute to implement
drought specific conservation measures, so coordination
with local governments on this issue is essential. It is also
important to distinguish conservation programs that are
targeted at short term drought emergencies from long-
term conservation that may result in greater water supplies
for new growth (among other consequences)

The question of safe-yield is critical for the Phoenix,
Tucson, and Prescott AMAs. If there is local consensus
that the goal is worth achieving, moving forward with the
programs necessary to achieve the goal is more likely. At
this point, almost 30 years since the passage of the GMA,
most feel that reaching safe-yield in the Phoenix, Tucson,
and Prescott AMAs by 2025 is not likely. It is recognized
that the conservation programs alone are unable to facilitate
achievement of the goal. Consequently, each safe-yield
AMA needs to hold an open community dialogue about
the consequences of not reaching safe-yield. What are
the economic consequences? What are the quality of life
implications? This discussion will inform the community,
motivate collaborative action, and identify what can be
done by both the ADWR and local governments and water
providers to contribute to achieving safe-yield sooner rather
than later. Several stakeholders suggested that ADWR
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could serve as the facilitator of discussions about both safe-
yield and drought planning and that the resulting plans
would include actions required on the part of all involved.

Stakeholder Process — Overcoming the Past

Critical to achieving the vision of a planning focused
process advocated by so many stakeholders is an effective
stakeholder process. Many noted the need to overcome the
weaknesses of the public process from past management
This
point was acknowledged both by department staff and
stakeholders. Many noted that the department has become

plans and meaningfully engage stakeholders.

more bureaucratic over time. This tendency must be
overcome during the fourth management period planning
process. If a planning process is undertaken by ADWR,
the stakeholder involvement process will be critical to
acceptance of the results. Some stakeholders pointed to
the process used to develop the Assured Water Supply rules

for the Pinal AMA as a model.

Acknowledged challenges facing the department going
forward are lack of (1) expertise and experience with the
management plan process and (2) trust of the regulated
community. Over time, the department haslost many of the
staff members who were involved in the development of past
management plans. The department is currently working
on building staff expertise to conduct long-term planning
during the Fourth Management Plan development process.
However, many expect this to remain a challenge as they
struggle to meet the obligations of the current conservation
programs with present staffing levels. Suggestions for
building trust include empowering planning staff so it is
clear to stakeholders that the stakeholders are influencing
the decision-making process.

Recharge, Recovery, and Assured Water Supply

Many stakeholders,
expressed concern about the existing Augmentation and

especially municipal providers,

Recharge Program. There are concerns that pumping by
CAGRD members may interfere with the recovery of stored
water by municipal water providers. Some see an inequity
in the regulations that favors CAGRD members. Many
see long-term planning as an opportunity to address these
concerns. They feel that the recharge and recovery rules,
CAGRD operations, the Assured Water Supply rules, and
other water regulations should be fully integrated with
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the management plan regulations to ensure consistency.
This will help close loopholes and make the regulations
fairer.

Going forward, most stakeholders believe recharge and
recovery and the Assured Water Supply rules are the
primary tools for achieving safe-yield in the AMAs. As
has been noted previously, the regulated community
is ambivalent towards the conservation programs and
uncertain about their ability to make a measurable and
They

believe a coordinated application of revised Assured

significant contribution to reaching safe-yield.

Water Supply, recharge and recovery rules, and CAGRD
operations, however, will make a difference. In addition,
many see a need for addressing groundwater use by non-
designated water providers. Non-designated providers are
able to mine groundwater, potentially undermining the
safe-yield goal. Some stakeholders would like to see this

loophole addressed.

Keeping Score - AMA Water Budgets

stakeholders staff

expressed a need for regular accounting of water use in

Finally, many and department
the AMAs. Currently water budgets are created for each
AMA in conjunction with the planning process for each
management plan. In order to get a clear picture of water
use over time and encourage greater responsiveness to
change and flexibility, water budgets should be created on

a rolling basis.

Currently, the most recently available full calculation of
water budgets for the AMAs is contained in the Third
Management Plans.
these water budgets are from the mid to late-1990s. As

The statistics used to construct

a result, now almost a decade later, these water budgets
are essentially useless for determining the current state of
ADWR
indicated staft is working on updating water budgets, but
only the Tucson AMA has a publicly available update to

the AMAs relative to their management goal.

the Third Management Plan water budget.

In order to meaningfully pursue a long-term planning
approach to the Fourth Management Plans, consistent,
detailed and regularly updated information about water in
the AMAs will be needed. Water budgets help identify
sectors where water use is growingor shrinking, may provide
indicators of why water use characteristics are changing
(c.g. an increase in population or decrease in irrigation
acres), and can help to identify where focused conservation
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efforts are needed. Water budgets also provide a critically
important overview of the AM A-wide water balance.

Several people suggested developing a simplified water
budget for the AMAs that could be revised on an annual or
biennial basis. A full water budget involves a tremendous
amount of work and data to complete. But a simplified
version showing only basic water use characteristics by
sector and current over-draft would be easier to create and
casier for the community to digest. Such a model could
help with engaging the larger community in water issues
and keep people informed of the current status of their
AMA. The Tucson AMA has recently produced just such
a water budget (Appendix C); this budget could serve as a
model for implementation of regular water use accounting

in all of the AMAs.
Analysis

The development of the Fourth Management Plans
provides ADWR with an opportunity to take stock of
where the AMAs are in terms of water conservation and
water management more generally and chart direction
for moving forward. The Fourth Management Plans will
become effective 30 years after adoption of the GMA
and only 15 years from when achievement of the GMA’s
goals was expected. With the construction of the CAP
canal ensured and the expected adoption of conservation
programs and assured water supply rules, 45 years must
have seemed like a long time. Yet, almost 30 years later,
the safe-yield AMAs are not projected to achieve their
management goals.

As reported earlier, the management plans were seen
as an important but not the only tool for reaching
water management objectives.. As written to date, the
management plans are not plans or roadmaps to achieve
the statutory management goals of the GMA. They are
regulatory programs, the elements of which must be
implemented by individual water suppliers and users.
Stakeholders would like to see a shift toward using the
management plans or a companion document for regional
water resource planning, not just regulation. While
ADWR may seem like the logical entity to facilitate
long-range planning, there are several things to consider.
First, planning of the type envisioned by many of those
interviewed goes beyond what has been included to date
in management plans. This type of planning would have
to incorporate the individual plans of water providers
and large users, much like a regional transportation plan
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must include planning elements at the discretion/choice
of the local entities. It would require sufficient levels of
trust so that individual users/providers would willingly
share information not normally reported to ADWR. It
would necessarily require that data collected by ADWR
be available in a useful format. It is likely some shared
governance or oversight of the process would have to be
agreed upon. Long-term planning would require ADWR
to act not only as a regulatory agency for the AMAs, as it
has done on many occasions.

Timing would also be of paramount importance. All the
AMAs are experiencing growth pressures. Stakeholders,
including many who heretofore have not been involved in
ADWR processes, are asking questions about sufficiency
of water supplies and the connections between land-
use planning and water planning. Can ADWR and
stakeholders work together on a timeframe that is workable
to all? Can ADWR staff accommodate all the demands on
their time, including important ones coming from outside
the AMAs? Should/can the AM As adopt the approach of
the San Pedro River and Verde Valley areas and ask to be
empowered to develop their own plans? These and other
questions cannot be answered by this study team. We can
only suggest that time is of the essence and that ADWR
must be an active participant in these important planning
efforts, whether or not it is the facilitator/leader.

Political Science Analysis by Zachary Smith and
Carol Johnson

A Political Science-based policy analysis is included in
Appendix F. The analysis explains that there are three
possible paths for the development and implementation
of future management plans: a) minimal effort will be
undertaken by the ADWR and AMA staff to meet
their current statutory obligations; b) efforts will be
undertaken to further the goals of the Act which may
include greater stakeholder involvement, pursuing current
conservation measures and perhaps the introduction of
new conservation initiatives; or c) a serious effort will be
undertaken to significantly change the programs, methods
and enforcement of a new and aggressive approach to
implementation of the Act.

« b », t he

implementation strategy to date, is the most likely to play

Scenario which most closely resembles
out, but that the third option, scenario “c”, is the most
desirable future. Scenario “a” is possible but unlikely. This

is because this option has the best chance of accomplishing
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the original goals of groundwater reform efforts in Arizona
(as articulated by the creators of the Act) and because it
is in the long-term interest of both water managers and
the citizens of the State of Arizona (interests that are not
always identical).

It was not the intention of this study to rigorously measure
success or failure of the GMA. The existing data are
inadequatetodrawconclusionswithanyamountofcertainty
about the specific role of the Act or the management plans
in any specific decline in groundwater use. For example,
we know that per capita water consumption has declined
in some cases in central Arizona over the last few decades
but we do not know if this is due to conservation brought
about by the management plans or some combination of
other socio-economic considerations that also impact
water use.

Measured by the intent of its authors, however, the Act
has not been a success. Arizona is still a long way from
achieving safe yield in groundwater management. Many
of the people involved in the creation of the Act do not
think it has achieved the goals they had in mind. At the
same time many, though by no means all of the people
currently involved in the implementation of the Act, are
satisfied with the status quo. These facts lead us to believe
that a major overhaul of the management plan process,
in conjunction with other water management efforts, is
necessary to protect Arizona’s water future.

Evolution and Evaluation of the Active Management Area Management Plans
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RECOMMENDATIONS

This study has considered many issues relating to the
regulatory conservation programs included in the
management plans.  Before concluding, we offer four
recommendations that are important to the timely
assessment of conservation programs going forward and
more effective planning relative to the management goals

of the Groundwater Management Act.

Recommentation 1: ADWR should provide water use data
for all sectors on at least an annual basis. These data must be
reported in a consistent format over time and across AMAs.

Dataavailabilityis essential to determining the effectiveness
The

unavailability of data and lack of consistency of data over

of the management plan conservation programs.

time are problematic. It is likely that the department
already collects much of the data, but the data are not
generally readily available to the public. Availability of
data through the ADWR website would be useful.

Inconsistency of data format over time is also an
impediment to conducting an analysis of the conservation
programs. Because the format of the data that are available
often changes from one management plan to the next, it
is difhicult to conduct analysis over time. This problem is
seen in the variation of reporting format of GPCD rates
for municipal providers in the Tucson AMA. The study
team was not able to conduct even a basic analysis of the
data because the reporting format changed from the First
to the Second to the Third Management Plans.

By reporting data more frequently and consistently,
a statistically sound analysis of effectiveness of the
management plans would be possible. Such an analysis
would allow ADWR to see where it has been most successful
and where conservation programs may need adjustment. In
addition, the public would see where conservation is and is
not working and which providers are conserving more or
less, informing open debate of water conservation issues.

Recommendation 2: State of the AMA reports should be
produced on a yearly or biennial basis.

Closely related to our first recommendation, we believe
State of the AMA reports would be an effective tool for
reporting water use data for the AMAs and facilitating
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frequent community dialogue on water issues.® At

minimum, a State of the AMA report should include:

« An accounting of water use data over the previous year
by sector and at the provider/user level;

« Updated water use trends incorporating the must recent
year’s data;

« Updated water budgets in a consistent format
across AMAs to show progress toward safe-yield (or
maintenance of the AMA goal if it is not safe-yield);

« Comparison of projected water use based on
implementation of conservation measures and actual
water use, by sector; and

« Updated projected water use incorporating the
implications of the previous year’s data.

The regular production of State of the AMA reports would
be a significant undertaking. It necessarily requires staff
and data systems capacity. However, regular analysis of
water use data in the AM As will result in greater awareness
of water conservation and more effective conservation
programs in the future.

Recommendation 3: ADWR should shift its focus to
long-term water planning, but still maintain the current
conservation programs.

While the regulatory conservation programs are still
necessary to ensure ongoing conservation efforts in the
AMA:s, it is clear that there is a desire for the ADWR to
involve itself in regional water planning, with a focus on
achievement of statutory management goals. Projections
indicate that none of the safe-yield AMAs is likely to
reach their management goal by the 2025 deadline set by
the GMA. Conservation alone will not get the AMAs
to safe yield. Most stakeholder feel that additional focus
on conservation programs will yield diminishing returns,
although enforcement must be an ADWR function.
ADWR, in conjunction with stakeholders, needs to
shift the focus of its efforts to long-term water planning
issues that go beyond water conservation. This should
be the focus of the up-coming Fourth Management Plan
development process and should be an ongoing priority of
the department.

In order to be successful in such an effort, ADWR will
need to successfully re-brand itself with stakeholders as
a partner first and a regulator second. This could be a

6 The authors are aware that Water Atlas information for
the AMAs is being compiled. Inquiries about this effort were not
part of the research performed for this study.
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difficult process. However, in areas outside the AMAs,
where ADWR does not have direct regulatory authority,
it has been successful working as a partner and resource
for local communities. The department can borrow from
these experiences and other experiences to inform its
approach to building trust with the regulated community
within the AMAs.” We envision the department fulfilling
the role of facilitator of regional water planning, where
policy and programmatic solutions may involve locally or
regionally based responsibilities. Because the department
does not have the statutory authority to conduct this type
of planning, it would need the voluntary participation of

all stakeholders.

Recommendation 4: The Augmentation and Recharge
Program  and  the Central Arizona Groundwater
Replenishment District rules need to be reviewed and
updated to ensure fairness.

Stakeholder work on issues related to the membership and
operations of the CAGRD should include discussion of
the regulations regarding recovery wells. This discussion
is necessarily related to development of the Fourth
Management Plans.

7 An example of a successful and voluntary regional
effort led by ADWR was the development of a Regional
Recharge Plan for the Tucson AMA in the late 1990s.

Evolution and Evaluation of the Active Management Area Management Plans
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CONCLUSION

The management plans were envisioned as an important
component of Arizona’s approach to reducing groundwater
overdraft in the Active Management Areas by the framers
of the Groundwater Management Act. Statutory language
provides significant guidance on the required elements
of the management plans through the third management
period, which ends in 2010. The opinions expressed by the
crafters of the original language of the GMA indicate that
the lack of specificity for the later management periods
was intentional; flexibility for the Fourth and Fifth
Management Plans was desired. The framers were unsure
what the AM As would need 30 years in the future in order
to meet their management goals, so they left the language in
the statute vague so it could be adapted to present needs.

Stakeholders and the ADWR can take advantage of this
statutory flexibility to realize their desire for a meaningful,
collaborative effort to conduct long-term water planning
in the AMAs. Such an effort will require a well-structured
public process that reaches out to all the players involved
in water management in the AMAs. Effective long-term
planning will require cooperation to address issues outside
the ADWR mandate. The broad agreement between
stakeholders and the department about approaching the
development of the Fourth Management Plans is a hopeful
sign that a successful collaborative effort is possible.

Evolution and Evaluation of the Active Management Area Management Plans

Page 42



REFERENCES

Arizona Department of Water Resources. 2007. Program
Framework: Modified Non-Per Capita Conservation
Program. Phoenix, AZ.

Arizona Department of Water Resources. 1999. Third
Management Plan for the Pinal Active Management Area,
2000-2010. Phoenix, AZ. Available at: http://www.

azwater. gov

Arizona Department of Water Resources. 1999. Third
Management Plan for the Phoenix Active Management
Area, 2000-2010. Phoenix, AZ. Available at: htep://www.

azwater. gov

Arizona Department of Water Resources. 1999. Third
Management Plan for the Prescott Active Management
Area, 2000-2010. Phoenix, AZ. Available at: htep://www.

azwater. gov

Arizona Department of Water Resources. 1999. Third
Management Plan for the Santa Cruz Active Management
Area, 2000-2010. Phoenix, AZ. Available at: htep://www.

azwater. gov

Arizona Department of Water Resources. 1999. Third
Management Plan for the Tucson Active Management
Area, 2000-2010. Phoenix, AZ. Available at: htep://www.

azwater. gov

Arizona Department of Water Resources. 1991. Second
Management Plan for the Pinal Active Management Area,
1990-2000. Phoenix, AZ.

Arizona Department of Water Resources. 1991. Second
Management Plan for the Phoenix Active Management
Area, 1990-2000. Phoenix, AZ.

Arizona Department of Water Resources. 1991. Second
Management Plan for the Prescott Active Management
Area, 1990-2000. Phoenix, AZ.

Arizona Department of Water Resources. 1991. Second
Managementl’lan for the Tucson Active Management Area,
1990-2000. Phoenix, AZ.

Arizona Department of Water Resources. 1985. First
Management Plan for the Pinal Active Management Area,
1980-1990. Phoenix, AZ.

Evolution and Evaluation of the Active Management Area Management Plans

Arizona Department of Water Resources. 1984. First
Management Plan for the Phoenix Active Management
Avrea, 1980-1990. Phoenix, AZ.

Arizona Department of Water Resources. 1984. First
Management Plan for the Prescott Active Management
Avrea, 1980-1990. Phoenix, AZ.

Arizona Department of Water Resources. 1984. First
Management Plan for the Tucson Active Management Area,
1980-1990. Phoenix, AZ.

Page 43



APPENDIX A: SENATE BILL 1577 SUMMARY

Bill Summary

SB 1557 requires the Director of the Department of Water
Resources to replace the Non-Per Capita Conservation
Program (NPCCP) for municipal water providers in
the third, fourth, and fifth management periods with
a municipal Modified Non-Per Ccapita Conservation
Program (MNPCCP; also known as the Municipal BMP
Program) and to extend the Agricultural Best Management
Practices (BMP) into the fourth and fifth management
periods.

Bill Provisions

Municipal Best Management Practices Program (the

modified NPCCP program)

« Applies to the third, fourth, and fifth management
plans.

« Allows a provider with an assured water supply
designation to choose to participate in either the Total
GPCD program on the BMP Program. Requires a
provider without an assured water supply to participate
in the BMP Program.

+ Requires implementation of a public education program
relating to water conservation and metering of service
area connections, with certain listed exceptions.

+ Requires providers regulated under the BMP Program
to report their water rate structure to ADWR.

Requires BMP participants to submita “provider profile”
that describes water use patterns, BMPs that have been
or will be implemented, and an explanation of how each
conservation measure described in the provider profile
is relevant to the municipal provider’s existing service
area characteristics or water use patterns. The number
of BMPs that must be implemented is dependant on the
number of water connection a provider serves. Providers
serving more connection are required to implement
more BMDPs
« Provides a specific time period for the Director to
approve or disapprove the Provider Profile (90 days) and
establishes a method to appeal the Director’s decision.
* Requires the Director, based on input from the
municipal providers, to prepare a guidance document
that outlines the BMP Program and explains how the
program will be implemented.
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« Exempts large untreated water providers from the BMP
Program.

 Exempts small municipal water providers, although
small water providers are required to comply with
conservation requirements set forth in the management

plans.

Agricultural Best Management Practices Conservation
Program

+ Extends the agricultural BMP program into the fourth
and fifth management plans.

+ Requires the BMP program to achieve conservation that
is equivalent to the irrigation efficiencies and maximum
annual groundwater established for the fourth and fifth
management periods.

Performance Evaluation

+ Requires the DWR Director to periodically evaluate
the effectiveness of the Municipal and Agricultural
BMP Programs.

+ Authorizes the DWR Director to modify the programs
if the changes are consistent the intent of the GMA.
Modifications inconsistent with the GMA require
notification of the Governor, President of the Senate
and Speaker of the House of Representatives.

+ Allows the DWR Director to establish an advisory
committee to provide assistance with evaluation of
the Municipal BMP Program and to contract with an
independent researcher to assist with the evaluation.

Conclusion

SB 1557 addresses the specific issues that private water
companies have raised in legal disputes with the ADWR
and recognizes the regulatory obligations of these providers
to the Arizona Corporation Commission. Private water
companies have raised two arguments over the Total GPCD
program. First, they argue that they cannot control the
actions of their customers. Second, they feel that they will
not be able to recover costs in the form of higher rates as a
result of costs incurred for actions not specifically required
by regulations. The BMP program overcomes the former
by allowing water companies to implement practices on the
supply side instead of at the user. The latter is addressed
because water companies will be required to implement
the BMPs they agree to with the ADWR, increasing the
likelihood of recovering costs.
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There has been concern raised in the past that the current
GPCD program may not be a valid indicator of water use
efficiency. GPCD does not allow one to determine the
reason for water savings; conservation may be the cause of
reduced GPCD use or the cause could be weather, changing
community characteristics, or some unknown cause. The
BMP Program is a departure from the GPCD program
in that it emphasizes water conservation practices over a
single conservation measure. Therefore, while causality of
reduced water use relative to conservation efforts may still
be difhicult to establish, it will be clear exactly what types of
conservation efforts are taking place and the conservation
goals the efforts are meant to achieve. Some stakeholders
feel the BMP Program isastep towardsa planningapproach
to water conservation by allowing municipal providers to
focus on practices instead of use.

The Agricultural BMP Program is already a component
of the Agricultural Conservation Program in all of the
AMAs. The new legislation extends the program, which
was set to reach the end of its evaluation period at the end
of the third management period, through the fourth and
fifth management periods. Stakeholder opinions about the
program are discussed in the main body of this report. A
summary of the program components in included below in

Appendix B.

Evolution and Evaluation of the Active Management Area Management Plans
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APPENDIX B: AGRICULTURAL BMP
PROGRAM SUMMARY

The BMP program is a complete departure from the
structure of the base agricultural program. It does not
use irrigation efficiency or water duties as a method of
forcing conservation. Instead, it functions much like the
Non-Per Capita Conservation Program/BMP Program of
the Municipal Conservation Program. The Agricultural
BMP Program was developed to provide farmers with
maximum flexibility and addresses other weaknesses of the
agricultural base program while still achieving reasonable
groundwater conservation. Weaknesses of the base program
include difficulty measuring conservation as a result of the
management plans and the administrative burden of the
base program for both the ADWR and farmers. There was
also recognition that farmers needed the ability to respond
to fluctuating market conditions from year to year; fixed
allotmentsbased on historical conditions made this difficult
(Governor’s Water Management Commission 2001).

A collection of BMPs have been developed by the ADWR
in conjunction with stakeholders. These practices are
grouped into four categories: water conveyance system
improvements, farm irrigation systems, irrigation water
management, and agronomic management. Each of the
management practices is assigned a different number
of points. Users regulated under the BMP program are
required to select a group BMPs resulting in a score of at
least ten points, subject to the following conditions:

+ a maximum of three points can be scored in any one
category,

« at least one point must be scored in each category,

« at least two points must be scored from the farm
irrigation systems category,

+ credit for water conveyance system improvements
and farm irrigation systems practices is only available
for practices that were implemented at the time of
application to the program, and

« credit for irrigation water management and agronomic
management practices is only available if the practices
will be implemented on a yearly basis.

Farms also may receive credit for practices not listed in the
BMPs as long as they demonstrably result in water savings
equivalent to the approved management practices.

Water savings resulting from the implementation of the
BMP Program should be equivalent to the savings that
would be achieved if the same user was regulated under the
base program. Farms must apply to ADWR to be included
in the program. The application must include a map of the
farmand, if the land is leased, permission from the owner to
take part in the program. Once an application is approved,
the farm unit is regulated under the BMP program for the
remainder of the management period. A single application
may include more than one IGFR as long as all the IGFRs
are for the same farm unit.

The BMP Program, with the passage of SB 1557, has been
extended to the fourth and fifth management periods.
The ADWR is also currently in the process of conducting
a review of the program to determine its effectiveness to
date. The results of this review are expected sometime
next year. Until this review is complete, it is impossible
to meaningfully judge the effectiveness of the program.
However, the general feeling of interviewees who are
familiar with the program is that its effect on water use is
neutral — while no additional water savings are achieved, it
has not resulted in more water use either.

Table 1: BMP Participation in the
Pinal and Phoenix AMAs

BMP Participation Total Number of .IGFRs
(As of the Third
(as of August 2007) Management Plans)
Pinal Phoenix Pinal Phoenix
IGFRs Acres IGFRs Acres IGFRs Acres IGFRs  Acres
92 30,559.5 52 6,919.19 N/A 281,200 3,575 308,681

Sources: Third Management Plans of Pinal and Phoenix AMAs and personal

communication with Michael Hanrahan, ADWR employee.
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A small number of IGFRs relative to the total number of
IGFRs in all of the AMAs are currently enrolled in the
program. All participants in the program are located in
cither the Pinal or the Phoenix AMAs, with the largest
number of participants located in the Pinal AMA (Table
1). There are no participants in the Tucson, Santa Cruz,
Prescott AM As. During the interview process, agricultural
water users noted two reasons why more farms have not
enrolled in the program. First, many farms have an excess
of flexibility credits and are having no trouble complying
with the current regulations. For these IGFR holders, it is
casier to stay in the base program because they are familiar
with its requirements and how to work within them.
Second, some feel that farms located on the urban fringe
are unwilling to enroll because they anticipate conversion
to urban use in the near-term. Enrollment in the BMP
program would not make sense for these farms because
they may not have a long enough farming horizon to
recoup the cost of investing in management practices that
were no already in place. This concern may explain the lack
of participants in the Tucson AMA, where agriculture is
located near the Tucson Metropolitan area and the limited
participation in the rapidly urbanizing Phoenix AMA.

Reference:

Governor’s Water Management Commission. 2001.
Conservation Subcommittee Report: Agricultural BMPs
Summary. Phoenix, AZ.
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APPENDIX C: TucsoN AMA 2006 WATER

BUDGET
Tucson AMA DRAFT,SUBJECT TO REVISION
1998 2006 2025
M U N IC IP A L (includes exemptwells)
DEMAND 160,500 193,400 247,100
SUPPLY Groundwater 150,800 91,100 63,000
CAP (direct use; recovery; replenishment) 200 86,100 146,400
Effluent 9,500 15,900 37,700
INCIDENTAL RECHARGE 56,100 14,200 13,100
INDUSTRIAL
DEMAND 57,500 54,600 75,400
SUPPLY Groundwater 56,800 52,500 70,700
CAP (direct use & credit recovery) 0 100 0
Other surface water 0 400
Effluent 700 1,600 4,700
INCIDENTAL RECHARGE 6,900 6,500 7,600
AGRICULTURAL
DEMAND 94,800 87,600 57,200
SUPPLY Groundwater 70,900 63,300 44,200
Groundwater (in fieu ) 22,900 18,800 10,000
CAP (direct use; no in lieu ) 0 5,500 0
Effluent 1,000 0 3,000
INCIDENTAL RECHARGE 19,000 17,500 8,700
INDIAN
DEMAND 100 11,400 16,000
SUPPLY Groundwater 100 800 200
CAP (direct use; no in lieu ) 0 10,600 15,800
Effluent 0 0 0
INCIDENTAL RECHARGE 0 2,200 3,200
OTHER
DEMAND Riparian 3,700 3,700 3,700
SUPPLY Cuts to the aquifer 2,300 16,600 45,200
Net natural recharge 62,000 62,000 62,000
OVERDRAFT
TOTAL [ 158900 [ 111,200 | 52,000
ADDITIONAL RECHARGE FOR FUTURE USE*
OTHER [Net aritificial recharge [ 22,700 | 68,400 | 13,500

* Includes storage for Colorado River drought, and interstate storage on behalf of Nevada
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APPENDIX D: GROUNDWATER
MANAGEMENT PLAN LEGISLATIVE
SUMMARY

GROUNDWATER MANAGMEENT PLAN
LEGISLATIVE SUMMARY

Groundwater management plan legislative changes since
1980 as of March 23, 2007 (including changes to A.R.S.
§ 45-467 relating to flexibility accounts for farms and
changes to underground water storage provisions)

Prepared by the Arizona Department of Water Resources
for the Water Resources Research Center

Management Plan Requirements in the
Original Groundwater Management Act of
1980

I. General Provisions

The 1980 Groundwater Management Act (“Act”) created
four active management areas (“AMA”) in the state and
established a management goal for each AMA. ® The
management goal for the Phoenix, Prescott and Tucson
AMA: is safe-yield by 2025 or such earlier date as the
director of water resources (“director”) determines. The
management goal of the Pinal AM A is to allow development
of non-irrigation uses as provided in the Act and to preserve
existing agricultural economies in the AMA for as long as
feasible, consistent with the necessity to preserve future
water supplies for non-irrigation uses. A.R.S. § 45-562.

To help meet the management goals of the AMAs, the Act
requires the director to adopt a series of five management
plans for each AMA after holding public hearings. Except
for the fifth management plan, each management plan
covers a 10-year management period. The management
plans must be developed according to the guidelines set
forth in the Act and must contain a continuing mandatory
conservation  program for  persons

distributing and receiving groundwater in the AMA.

withdrawing,

8 A fifth AMA, the Santa Cruz AMA, was created in 1994
from a portion of the Tucson AMA. The management goal of

the Santa Cruz AMA is to maintain a safe-yield condition and to
prevent local water tables from experiencing long-term declines.
9 For the Santa Cruz AMA, the management plans must
contain a continuing mandatory conservation program for persons
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A.R.S. § 45-563. The guidelines for each management
period are described in section II below.

II. Management Plan Guidelines Set Forth in
the Act

First Management Period, 1980-1990 (A.R.S. § 45-564)

Promulgation dates: The director is required to promulgate
amanagement plan for the first management period for the
Phoenix, Prescott and Tucson AMAs by January 1, 1983
and for the Pinal AMA by July 1, 1985.

Irrigation uses'’: The director must establish in the plan an
irrigation water duty for each farm unit in the AMA. The
director is required to calculate the irrigation water duty
for a farm unit as the quantity of water reasonably required
to irrigate the crops historically grown in the farm unit
assuming conservation methods being used in the state
that would be reasonable for the farm unit, including lined
ditches, pump-back systems, land leveling and efhcient
application practices, but not a change from flood irrigation
to drip irrigation or sprinkler irrigation.

Municipal uses’: For municipal uses, the plan must
require reasonable reductions in per capita use and use of
such other conservation measures as may be appropriate
for individual users.

Industrial uses”: For industrial uses, the plan must require
the use of the latest commercially available conservation
technology consistent with reasonable economic return.

Distribution requirements: ~ The plan must include
economically reasonable conservation requirements for the
distribution of groundwater by cities, towns, private water
companies and irrigation districts.

withdrawing, distributing and receiving water, other than stored
water, from wells in the AMA.

10 “Irrigation use” is defined as the use of groundwater
on two or more acres of land to produce plants or parts of plants
for sale or human consumption, or for use as feed for live stock,
range livestock or poultry.

11 “Municipal use” is defined in A.R.S. § 45-561 as “all
non-irrigation uses of water supplied by a city, town, private
water company or irrigation district.”

12 The term “industrial use” was not defined in the Act.
In 1981, A.R.S. § 45-561 was amended to include the following
definition of the term: “Industrial use” means a non-irrigation use
of water not supplied by a city, town or private water company,
including animal industry use and expanded animal industry use.
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Notice requirements: Within thirty days after the
management plan is adopted, the director must give written
notice of the irrigation water duties and conservation
requirements adopted in the management plan as follows:

+ 'The director must give written notice of the irrigation
water duty for a farm unit to each person in the farm
unit who is entitled to withdraw or receive groundwater
pursuant to an irrigation grandfathered right (‘IGFR”)
and to each person distributing groundwater pursuant
to an IGFR.

+ 'The director must give written notice of the municipal
conservation requirements to each person who is entitled
to withdraw or distribute groundwater for municipal
use in the AMA.

« 'The director must give written notice of the industrial
conservation requirements to persons entitled to
withdraw or receive groundwater for an industrial use
in the AMA.

+ Thedirector must give written notice of the conservation
requirements for distribution of groundwater to each

city, town, private water company and irrigation district
in the AMA.

Compliance: A person notified of an irrigation water duty
or conservation requirement must comply with the water
duty or conservation requirement within two years from
the date of the notice, unless the person obtains a variance
pursuant to A.R.S. § 45-574. Compliance with irrigation
water duties is determined pursuant to A.R.S. § 45-467.
That statute requires the director to establish an operating
flexibility account for each farm. The director must
register a credit to a farm’s flexibility account if the farm
uses less water than allowed by its irrigation water duty and
register a debit to the account if the farm uses more water
than allowed by its irrigation water duty.13 A person using
groundwater on a farm is out of compliance with the farm’s
irrigation water duty if the farm’s flexibility account is in
arrears at any time in excess of fifty percent of the farm’s
current irrigation water duty.

Second Management Period, 1990-2000 (A.R.S. §
45-56

Promulgation date: The director is required to promulgate

13 Spill water is treated differently than other water
sources in calculating debits to a farm’s flexibility account. If

a farm’s use of spill water during a year would cause a debit to
be registered to the farm’s flexibility account, the amount of the
debit is reduced by the amount of spill water used. “Spill water”
is surface water released from a storage facility into a surface
water distribution system to avoid spilling.

Evolution and Evaluation of the Active Management Area Management Plans

a management plan for each AMA for the second
management period by January 1, 1988.

Irrigation uses: The director must establish in the plananew
irrigation water duty for each farm unit to be reached by the
end of the second management period and may establish
one or more intermediate water duties to be reached at
specified intervals during the management period. The
director is required to calculate the water duty for a farm
unit as the quantity of water reasonably required to irrigate
the crops historically grown in the farm unit, assuming the
maximum conservation consistent with prudent long-term
farm management practices within areas of similar farming
conditions, considering the time required to amortize
conservation investments and ﬁnancing costs.

Municipal uses: For municipal uses, the plan must require
additional reasonable reductions in per capita use to those
required for the first management period and use of such
other conservation measures as may be appropriate for
individual users. The plan must include a schedule for
compliance with the requirements.

Industrial uses: For industrial uses, the plan must require
the use of the latest commercially available conservation
technology consistent with reasonable economic return.
The plan must include a schedule for complying with the
requirements.

Distributionrequirements: The plan mustincludeadditional
economically reasonable conservation requirements for the
distribution of groundwater by cities, towns, private water
companies and irrigation districts.

Augmentation program: The plan must include a program
for augmentation of the water supply of the AMA
including incentives for artificial groundwater recharge.
A.R