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WRRC bridges the academic and non-academic 
communities

• Applied research, Outreach and Engagement, 
and Educational programs

• Work at geographic scales from local to 
international

• Webinars, Annual Conference, Publications and 
more
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• Resource Availability
• Location of water demands and supplies
• Economics 
• Historic and Current Legal/Institutional Framework 
• The nature of involvement of multiple governmental and non-governmental 

entities, including the extent of centralized versus decentralized decision 
making

• Public values and socio-cultural factors
• Politics of Area 
• Historical context
• Information
• Etc…

Water policy and management reflect 
many determining factors

Importance of Context
Water Cycle
Geographical and Jurisdictional
Wicked Water Problems
Regulatory Context

Megdal, Graduate Water Policy class, January 17, 2025 (revised) 3
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Water Cycle Context
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Geographic and Jurisdictional Context

Colorado River 
Basin (CRB)  
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Arizona
Map Showing 

AMAs and INAs  
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• Wicked Water Problems are big 
problems that do not have a simple 
pathway to resolving them.

• Two Wicked Water Problems 
Arizona is faced with (there are 
others):
• Imbalance of Water Supply and 

Demand (Colorado River in particular)
• Groundwater invisibility and overdraft

• Collaboration and interdisciplinary 
work are necessary for addressing 
Wicked Water Problems.

Wicked Water Problems Context
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Wicked problem: Colorado River Basin supply-
demand imbalance
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Photo: SB Megdal-Dec.2022
Taken from Hoover Dam

Photo: SB Megdal-Dec.2022

Lake Mead behind Hoover Dam

Hoover Dam
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Central Arizona Project customers are particularly 
vulnerable to cutbacks in Colorado River water 
deliveries

Reality

1906-1999
15.2 MAF

2000-2022
12.2 MAF

2018-2022
10.7 MAF

Source: Reclamation
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Colorado River (CR) Basin (outlined below)
About 250,000 square miles (647,000 km2)
7 states in the USA; 2 states in Mexico
30 Native Nations 
40 million people rely on CR water 
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Wicked problem: Groundwater depletion

Pinal AMA

Groundwater invisibility
Figure from Arizona Department of Water Resources Model
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Environmental water not measured – 
natural systems are not a recognized 
water using sector.

Regulation of water varies across the 
state, but there are rights to use the 
water that are difficult to change.

Surface water and groundwater are 
not regulated in an integrated way.

Most municipal water provision is by 
publicly operated water systems, 
though 15-18% of residents are 
supplied water by privately operated 
companies.
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Cost of Poster: $12.00 
(plus applicable tax and shipping)

TO ORDER, CALL (520) 621-9591
OR EMAIL: wrrc@email.arizona.edu 

Lorem Ipsum

ARIZONA WATER 
MAP POSTER

Water 
resource 
situations 

vary across 
Arizona
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Yuma 

Colorado 
River Indian 
Tribes 

Central Arizona

Cochise County

Selected Agricultural Zones

Within the 
agricultural sector, 
circumstances vary.
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Agricultural water use and food production 
connected to both surface water and 
groundwater issues – and not just an Arizona or 
Colorado River Basin issue

https://research.arizona.edu/impact/future-of-food https://irrigationleadermagazine.com/volume-14-
issue-9-october-az/
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https://research.arizona.edu/impact/future-of-food
https://irrigationleadermagazine.com/volume-14-issue-9-october-az/
https://irrigationleadermagazine.com/volume-14-issue-9-october-az/
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• Created Active Management Areas (AMAs) 
with Management Goals and Irrigation Non-
Expansion Areas (INAs)

• Management goal for initial AMAs established
• Quantified rights for existing groundwater users
• Some rights transferable
• Management Plans with Conservation 

Programs
• Restricted new groundwater uses but 

grandfathered in most uses.
• Footprint of agriculture could not expand.
• Placed burden of using renewable supplies on 

new residential uses through requiring an 
assured water supply program (AWS)

• Later legislation authorized recharge and 
recovery program

AZ Regulatory Context: 1980 Groundwater 
Management Act
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• Applicants (water companies or developers) Must Meet Five Criteria to Prove AWS:
• Sufficient Quantity of Water for 100 Years (legally, physically and continuously 

available)
• How is physical availability shown?

• Water Source Meets Quality Standards
• Water Use Consistent with Conservation Standards
• Water Use Consistent with AMA Goals
• Renewable water supply use can be direct or indirect
• Applicant is Financially Capable

• Designations vs certifications of Assured Water Supply
• Adequate water supply determinations outside of the AMAs

• There are no AWS requirements for agricultural and many industrial water uses

Assured Water Supply (AWS) Requirements

16
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Groundwater issues remain in the Active 
Management Areas and exist outside the AMAs

https://www.azwater.gov/gwpc
Issued January 2024
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• The process of adding water to an aquifer
• Natural Recharge results from natural process such as 

precipitation and streamflow
• Incidental recharge is water entering the aquifer after 

various human uses, such as irrigation uses or leaks in 
water lines

• Artificial recharge facilities or projects that are 
developed for the purpose of adding water to an aquifer

• Innovative policy used to:
• Manage groundwater supply
• Assure full use of Colorado River water allocation
• Protect against shortages during drought
• Enable affordable use of CAP water

Recharge
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SAV-SARP Recharge 
Project, Tucson Water
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https://www.azwater.gov/gwpc
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Arizona has a robust regulatory framework for 
recharge and recovery
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https://wrrc.arizona.edu/publications/reports/managed-
aquifer-recharge
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Photo Courtesy:
CAWCD

Tucson’s storage of Colorado River Water 
delivered through the Central Arizona Project
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https://wrrc.arizona.edu/publications/reports/managed-aquifer-recharge
https://wrrc.arizona.edu/publications/reports/managed-aquifer-recharge
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The Tucson region has adapted to changing 
water conditions through innovation, 
partnerships, and other actions

City of Phoenix CAP 
Order

Up to 8,000 AF

CAP 8,000 AF

CAP 8,000 AF

Recharge
8,000 AF 

at AVRP = 
7,516.3 AF 

Credits

Phoenix Area

Metro’s AVRP

Firming Year (Storage)

CAP 13,460 AF

CAP 5,943.7 AF

Recovery by Metro of City of Phoenix 
7,516.3 AF credits at AVRP by 

Exchange

Phoenix Area

AVRP

CAP 7,516.3 AF 
by Exchange

Shortage Year (Recovery)Metro CAP Order

13,460 AF

https://www.youtube.com/watch?v=UnWqUbrS5Tg

Cooperation with Phoenix area

Source:  Metro GM Joe Olsen
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SaddleBrooke

• In the Tucson AMA, where 
management goal is safe-yield

• Served by a privately owned 
water company

• Assured Water Certificate 
based on groundwater 
availability and membership in 
the Central Arizona 
Groundwater Replenishment 
District

• No direct access to renewable 
water supplies
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https://www.youtube.com/watch?v=UnWqUbrS5Tg
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Categories of solution options to address 
imbalance of supply and demand

• Conservation
• Greater efficiency
• Water reuse
• Water storage/banking/managed aquifer 

recharge (MAR)
• Desalination (augmentation example)
• Moving water
• Marketing and other mutually agreed-

upon transactions
• Rainwater and stormwater capture
• How we design our buildings,  

communities, and landscapes

Sweetwater Wetlands
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Work continues…

https://www.azwater.gov/gwpc
Issued January 2024

Photo from WRRC 
2024 Annual 
Conference
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https://www.azwater.gov/gwpc
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• Be informed
• Know where your water comes from
• Don’t take water for granted
• Understand the trade-offs associated with different policy options and 

actions in terms of cost, timing, scale, sustainability, etc.
• Be good water stewards in your personal and professional lives
• Be ready to discuss water matters with decision makers and state, regional, 

and local agencies and utilities, including the Arizona Dept. of Water 
Resource, the Arizona Dept of Environmental Quality, Central Arizona 
Project, and the Water Infrastructure Financing Authority (WIFA).

• ENGAGE WITH WRRC PROGRAMMING!

Arizona faces both surface water and 
groundwater challenges!
What we can expect depends on all of us.
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WRRC Water Webinars and Special Events
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Water Issues Critical to 
Arizona
The WRRC’s Arroyo is a unique publication produced each 
spring to look in depth at a single topic of timely importance 
to Arizona. Published regularly since 2007, topics have 
ranged widely. In recent years, the Arroyo has been linked 
with the WRRC Annual Conference topic to capture and 
expand on the themes and lessons of the conference. The 
Arroyo is available online: https://wrrc.arizona.edu/arroyo
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County-level Factsheets

Get to Know Water in Your County
These county-level factsheets are designed to answer common questions about water 

resources, tailored to every county in Arizona to foster understanding of the local nature 
of Arizona water resource challenges and solutions.

wrrc.arizona.edu/az-water-factsheets
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Thank you!!

Sharon B. Megdal, Ph.D.
smegdal@arizona.edu
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https://wrrc.arizona.edu/p
ublications/weekly-wave

https://wrrc.arizona.edu/
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http://wrrc.arizona.edu/arizona-water-factsheets
mailto:smegdal@arizona.edu
https://wrrc.arizona.edu/publications/weekly-wave
https://wrrc.arizona.edu/publications/weekly-wave
https://wrrc.arizona.edu/

