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Mission is to promote understanding of 
critical state and regional water policy 
and management through applied 
research, education, and outreach and 
engagement. 
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Q1.  As we plan for future population growth, 
water-related infrastructure investments and 
environmental needs, how are estimates 
developed to predict how much water will be 
available for use on a sustainable basis, 
particularly in light of climate change?   
Q2.  How can surface water and groundwater be 
managed in a holistic and sustainable way?  
Q3.  What monitoring, data and regulatory 
mechanisms are required for sustainable water 
use? 

Pathways to Sustainable Water Use 
Questions Posed by RNRF 
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Legal/Institutional/Governance 
Context:  Cannot paint US with a single 
brushstroke – so pathways may differ  
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2014 Initial Survey Result 



Geographic Context: 
Shared Borders 
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Map of states 
participating in the 
Transboundary 
Aquifer 
Assessment 
Program 



•  US water governance is decentralized 
–  By jurisdiction (federal government versus states) 
–  By type of water 

•  MX water governance is centralized 
•  History of working two countries working together through 

the International Boundary and Water Commission (IBWC)  
www.ibwc.gov 

•  IBWC Commissioners authorized to approve Minutes to the 
1944 treaty governing binational Colorado River 
management 

US-MX Border Water Governance 
and Management 
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MX	
  Commissioner	
  
Roberto	
  Salmón	
  

US	
  Commissioner	
  
Edward	
  Drusina	
  



Examples of transboundary efforts 
between United States and Mexico 

7 

Minute 319:  Five-year historic 
agreement signed in November 
2012 to share Colorado River 
shortage and surplus and 
address Colorado River Delta 
ecosystem. 
Earthquake in April 2010 

Santa 
Cruz 
Aquifer 

San 
Pedro 
Aquifer 
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U.S. Bureau of Reclamation 

Colorado River 
Watershed 
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States and Tribal Nations 
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Sub-state 
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Central Arizona Project 



Complex Water Management Issues, 
Challenges, and/or Solutions (Pathways) 
§  Growth and the need for additional supplies (competition) 
§  Drought/climate variability – Colorado River Shortage 

declaration 
§  Water-energy-food nexus 
§  Water quantity assessments, flooding 
§  Water quality 
§  Desalination 
§  Use of recycled water for potable and other water needs 
§  Access to and utilization of renewable supplies 
§  Transboundary water issues 
§  The surface water/groundwater interface 
§  Riparian areas and other environmental considerations 
§  Water rights, adjudications and settlements 
§  Conservation programs 
§  Water storage and recovery (water banking) 
§  Groundwater replenishment  
§  Water cost/pricing and financing 
§  Water Planning Uncertainty! 13 
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Q1.  Climate change/variability 
and drought vulnerabilities 
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Hoover Dam and Lake Mead Photo at Hoover Dam by Rodolfo Peón - May 2015 



•  Example:  Developed the 2007 interim shortage 
sharing guidelines 
–  when there will be cutbacks to Lower Basin Colorado 

River water deliveries 
–  How the two large reservoirs, Lake Powell and Lake 

Mead, will be regulated conjunctively 
•  2012 Colorado River Basin Water Supply and 

Demand Study and follow-on efforts 
•  The general view is that the states will work 

together to come up with solutions that do not 
require changes to the “Law of the River” 

How the states work together  
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Colorado River 
flows updated 
regularly based 
on models, along 
with probabilities 
of shortage 
declaration for 
the Lower 
Colorado River 
Basin 
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What about El Niño and the 
Colorado River Basin? 

19 



Innovative agreements to forestall 
Colorado River shortage declaration: 

Lower Basin Pilot Drought Responses Action MOU  
and Pilot System Conservation Agreement 

Southern Nevada Water Authority, Metropolitan Water District of Southern 
CA,and Central Arizona Project all involved 
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Arizona has not been waiting for 
a shortage to be declared 
Arizona Water Banking Authority 

established in 1996 
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•  Difficult issue to address in some areas due to legal 
frameworks 

•  Groundwater governance and management 
–  Varying laws and frameworks 
–  Groundwater in storage and groundwater use may not be 

measured and monitored 
•  Water storage and banking 

–  Example: Arizona Water Banking Authority 
  

Q2.  How can surface water and 
groundwater be managed in a 
holistic and sustainable way? 
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a	
  

Example	
  of	
  a	
  complex	
  issue	
  that	
  requires	
  further	
  invesPgaPon.	
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Q3.  What monitoring, data and 
regulatory mechanisms are 

required for sustainable water use? 
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A LOT 
Also MONEY is 

needed 
 



•  Demand side:  Increased conservation and water use 
efficiencies 
–  Revenue implications for utilities 
–  Consider how demand estimates are formulated and recognize that 

land use decisions may affect future demand 
•  Increase use of reclaimed water, including for potable purposes 
•  Desalination 

–  Brackish water desalination 
–  Seawater desalination. 

•  Exchanges related to seawater desalination or possible transport 
–  Reclaimed water desalination  

•  Augmentation 
–  Importation 
–  Storage 
–  Weather modification 

•  Water transactions 
•  Financing options, including public, private partnerships  

Q3.  Some Options and Opportunities 
for Sustainable Water use 
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Importance of water rights framework 



Agriculture 
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•  Education and engagement of 
water stakeholders so that 
informed decisions can be 
made for the long term  

 

Education and Engagement 
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Thank you! 
smegdal@email.arizona.edu 

wrrc.arizona.edu 
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The frog does not drink up the pond 
in which he lives. – American Indian 
(Lakota) Proverb 
 


