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• About the University of Arizona 
Water Resources Research Center 
(WRRC)

• Focus on Lower Basin 
• What shortages mean to AZ
• What was done to prepare

• Water Banking
• Drought Contingency Plan 

agreements
• Pathways to solutions and process

Outline At Hoover Dam – May 2019



• Water Resources Research Center (WRRC) 
is a federally authorized center.

• Mission:  We tackle key water policy and 
management issues, empower informed 
decision-making, and enrich understanding 
through engagement, education, and applied 
research.

• Webinars, annual conference, publications, 
etc

• Partnerships and respectful dialogues are 
essential to our work.

• My work focuses on water policy and 
management.

Bridging academia and the real-world 
of water management
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Stay Informed
Subscribe to keep up with 
our news and events.
wrrc.arizona.edu/subscribe



• 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

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

Water policy and management reflect many 
determining factors

Importance of ContextMegdal, Graduate Water Policy class, January 14, 2022
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Geographic context



• “Wicked Water Problems” are big problems 
that do not have a simple pathway to 
resolving them.

• Some reasons
• incomplete or contradictory knowledge 
• the number of people and opinions 

involved
• the large economic burden 
• the interconnected nature of these 

problems with other problems [e.g., 
geopolitics, poverty]

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

• Process is important to identifying pathways 
to solutions. 

Wicked Water Problems Context
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https://awra.org/Members/Publications/
IMPACT.aspx for free download

https://awra.org/Members/Publications/IMPACT.aspx
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Lower Basin and 
Arizona

The Central 
Arizona Project



Central Arizona Project is vulnerable to shortage
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September 26, 2022

Source:  Municipal Leader Magazine, April 2022



2007 Interim Guidelines, Minute 323, Lower Basin Drought Contingency Plan, 
and Binational Water Scarcity Contingency Plan

Total Volumes (kaf)

Lake Mead 
Elevation 
(feet msl)

2007 Interim 
Guidelines 
Shortages

Minute 323 
Delivery 

Reductions

Total 
Combined 
Reductions

DCP Water 
Savings 

Contributions

Binational 
Water 

Scarcity 
Contingency 
Plan Savings

Combined Volumes by Country                          
US: (2007 Interim Guidelines Shortages + 

DCP Contributions)
Mexico: (Minute 323 Delivery Reductions + 
Binational Water Scarcity Contingency Plan 

Savings)

Total 
Combined 
Volumes

AZ NV Mexico

Lower 
Basin 

States + 
Mexico

AZ NV CA Mexico AZ 
Total

NV 
Total

CA 
Total

Lower 
Basin 
States 
Total

Mexico 
Total

Lower
Basin 

States + 
Mexico

1,090 - 1,075 0 0 0 0 192 8 0 41 192 8 0 200 41 241

1,075 - 1050 320 13 50 383 192 8 0 30 512 21 0 533 80 613

1,050 - 1,045 400 17 70 487 192 8 0 34 592 25 0 617 104 721

1,045 - 1,040 400 17 70 487 240 10 200 76 640 27 200 867 146 1,013

1,040 - 1,035 400 17 70 487 240 10 250 84 640 27 250 917 154 1,071

1,035 - 1,030 400 17 70 487 240 10 300 92 640 27 300 967 162 1,129

1,030 - 1,025 400 17 70 487 240 10 350 101 640 27 350 1,017 171 1,188

<1,025 480 20 125 625 240 10 350 150 720 30 350 1,100 275 1,375

The Secretary of the Interior will take affirmative actions to implement programs designed to create or conserve 100,000 acre-ft per annum or more 
of Colorado River System water to contribute to conservation of water supplies in Lake Mead and other Colorado River reservoirs in the lower basin. 
All actions taken by the United States shall be subject to applicable law, including availability of appropriations. 9

2023 Reductions + 
Contributions

Tier Zero

Tier 1

Tier 2B

Tier 2C

Tier 2D

Tier 2E

Tier 3

Tier 2A

Ted Cooke slide
September 16, 2022
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Wicked Water Problem: Water supply-demand 
imbalances in the Colorado River Basin

Arizona Republic 

Interior Secretary Deb Haaland said in a statement 
that the West’s drought is “one of the most significant 
challenges facing our country” and that the 
department “is committed to using every resource 
available to conserve water and ensure that 
irrigators, Tribes and adjoining communities receive 
adequate assistance and support to build resilient 
communities and protect our water supplies.”

The question now is whether states and stakeholders 
will use that money to make the kind of drastic cuts 
needed to save the river and avoid a full-blown water 
crisis in the West.

Arizona Department of Water Resources 
director Tom Buschatzke, one of the main state 
negotiators, said he is worried too much priority 
will be given to compensating stakeholders for 
short-term cuts, instead of demanding long-term 
water conservation and systemic change.

“I am a proponent of not being in a place where 
the $4 billion of IRA money is gone and we 
haven’t created any long-term benefit,” 
Buschatzke said. “That would be the worst 
outcome of all. The money will be gone.”
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Related Wicked Water Problem - Groundwater 
Overdraft

Access the report 
here.

https://wrrc.arizona.edu/sites/wrrc.arizona.edu/files/Final_June-12-2020_WRRC_Pinal_AMA_Water_Report.pdf
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About irrigated agriculture

https://wrrc.arizona.edu/publications/arroyo
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Arizona is a leader in 
artificial recharge

 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

• Artificial recharge used over the years to:
• Manage groundwater supply
• Assure full use of Colorado River water allocation
• Protect against shortages during drought -

Arizona Water Banking Authority
• Enable affordable use of Central Arizona Project 

water
• For replenishment by the Central Arizona 

Groundwater Replenishment District (CAGRD)
Pima Mine Road Recharge Project. South of Tucson

https://wrrc.arizona.edu/publications/arroyo/arro
yo-2017-arizona-water-banking-recharge-and-
recovery



14https://wrrc.arizona.edu/reflectionshttps://wrrc.arizona.edu/publications/arroyo
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Recent publications
Link here. Link here.

https://wrrc.arizona.edu/publications/reports/managed-aquifer-recharge
https://rnrf.org/wp-content/uploads/2022/05/RRJV37N3.pdf
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Categories of 
options/solutions/actions

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

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

upon transactions
• Rainwater and stormwater capture
• Gray water systems
• Designing the built environment

Process is important to 
identifying pathways to 
solutions

• Functioning cooperative 
mechanism(s)

• Trust and mutual respect 
• Involvement of key stakeholders
• Good communication
• Persistence 
• Patience
• Sharing experiences and lessons 

learned
• Eating with your partners 

• This was said before COVID 
(November 2019), when we stopped 
meeting with our partners!
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• Information sharing
• Inclusive approaches
• Everyone is a water stakeholder and a 

decision-maker influencer
• Education and engagement efforts are 

key components
• Identifying and implementing 

pathways to solutions to wicked water 
problems require broad-based 
approaches and innovation

• Respectful relationships are key to 
working through these challenging 
times.

• But 2019 actions were not enough

AZ Drought Contingency Plan process established 
the foundation for current discussions
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The modified Arizona Water Infrastructure 
Finance Authority (WIFA)

• The legislation appropriates more than $1 billion 
to the Water Infrastructure Finance Authority 
(WIFA) and expands it with new responsibilities 
to provide loans and grants to water providers 
and entities for the purposes of importing water 
into Arizona, conservation, efficiency and reuses, 
and new technologies.

• “Challenges bring opportunity,” said Arizona 
Department of Water Resources Director Tom 
Buschatzke. “This expansion of WIFA creates an 
opportunity for the state to secure its water 
future.

Senate Bill 1740
https://azgovernor.gov/print/5911

WRRC Weekly Wave, October 14, 2022



Colorado River Basin
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• Big cutbacks in Colorado River 
water deliveries => impacts to all 
states and all water using sectors

• Impacts other water supplies as 
well (e.g. groundwater)

• Short, intermediate, and long-term 
actions are needed

• An informed public, who knows 
where their water comes from, is 
essential

• What can I/we do?
• Process matters



About optimism

20

Link

• Optimistic that we 
will get where we 
need to be 

• Failure is not an 
option.  

• We must adapt

http://images.google.com/imgres?imgurl=http://saveourspecies.files.wordpress.com/2008/04/glass_half_full.jpg&imgrefurl=http://saveourspecies.wordpress.com/2008/04/30/is-the-glass-half-full-or-half-empty/&usg=__WGhoDz_L-bY8m8AuvSaAR_Jb7-c=&h=380&w=287&sz=19&hl=en&start=2&tbnid=a0_HWm3AARzByM:&tbnh=123&tbnw=93&prev=/images?q=Glass+Half+Full&gbv=2&hl=en
https://www.hubert.com/product/PCR.J0317/Cardinal-Arcoroc-Stack-Up-8-34-Oz-Stackable-Kwarx-Old-Fashioned-Glass-case-of-2-dozen
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Words quoted not long ago by 
Dr. Tom Meixner about hope 
and optimism

Thank you            
smegdal@arizona.edu

“Hope is not optimism, 
which expects things to 
turn out well, but 
something rooted in the 
conviction that there is 
good worth working for.”
Attributed to Seamus Heaney, paraphrasing 
Vaclav Havel
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