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WRRC’s involvement in Transboundary Aquifer 

Assessment Program (TAAP)
2006

2023

Sept. 25, 2024 - S.5230 

introduced
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TAAP Reauthorization Legislation (House Bill)

https://wrrc.arizona.edu/publication/reflections-testifying-

reauthorization-transboundary-aquifer-assessment-program

https://wrrc.arizona.edu/publication/reflections-testifying-reauthorization-transboundary-aquifer-assessment-program
https://wrrc.arizona.edu/publication/reflections-testifying-reauthorization-transboundary-aquifer-assessment-program
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• National sovereignty

• Asymmetry in approaches to groundwater 
governance

• Multiple agencies and entities involved
• International Boundary and Water 

Commission serves as facilitating binational 
agency

• US Geological Survey implementing US 
federal agency

• CONAGUA (Mexican National Water Agency) 
key agency in Mexico

• Federally authorized Water Resources 
Research Institutes (WRRIs) for AZ (WRRC), 
NM, and TX written into the legislation

• University of Sonora involved in assessment 
of Arizona-Sonora priority aquifers

• Development of the cooperative framework 
document took considerable time.

Policy and governance aspects are important

Photo taken 19 August 2009

https://www.ibwc.gov/wp-content/uploads/2023/05/Joint_Report_TAAP_081909.pdf

https://www.ibwc.gov/wp-content/uploads/2023/05/Joint_Report_TAAP_081909.pdf


Six Principles of Agreement in Joint Report 

(Cooperative Framework)
1. Activities described under this agreement should be 

beneficial to both countries.

2. Aquifers to be jointly studied, as well as the scope of 

the studies or activities to be done on each aquifer, 

should be agreed upon with the framework of the 

IBWC.

3. The activities should respect the legal framework and 

jurisdictional requirements of each country.

4. No provisions set forth in this agreement will limit what 

either country can do independently in its own territory.

5. Nothing in this agreement may contravene what has 

been stipulated in the Boundary and Water Treaties 

between the two countries.

6. The information generated from these projects is solely 

for the purpose of expanding knowledge of the aquifers 

and should not be used by one country to require that 

the other country modify its water management and 

use.
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https://doi.org/10.3390/w

13040530 
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Focus on the Arizona-Sonora border…

Binational San Pedro Report completed in 2016

Santa Cruz Report nearing finalization
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Much work went into harmonizing maps and data



“We feel that the methods developed 

in this paper, if used appropriately 

and flexibly, will help to fill data gaps, 

add skill sets, and build relationships 

in those areas in which typical 

aquifer assessments are weakest 

and where transboundary aquifer 

assessments are most in need: 

socio-political and historical 

information, governance, legal and 

institutional frameworks, cultural 

sensitivity, communication and 

stakeholder engagement among 

others.”

Documenting the 
collaboration – 2018
Callegary et al.
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https://doi.org/10.1016/j.ejrh.2018.08.002



“The cumulative 40-year water 

balance for the eight likely 

scenarios of effluent discharge 

and 1997–2002 average pumping 

indicate that wet years during the 

mid-1980s created a substantial 

surplus that has been …This 

trend of increased water deficit 

that follows the wet years of the 

early 1980s is evident in several 

wells near the northern boundary 

of the TSCA aquifer.”

Documenting the science – 
impacts of variable climate 
and effluent flows – 2020
Tapia et al.
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http://dx.doi.org/10.1111/1752-1688.12853



Documenting climate 
change impacts – 2021
Shamir et al. 

“..given the projected uncertain future 

and the worrisome observed historical 

trends, we stress the urgency and the 

severe risk of water shortages that the 

region may potentially undergo. This 

urgent risk for water shortages calls for 

proactive and collaborative binational 

planning to achieve a sustainable 

transboundary aquifer system.”
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https://doi.org/10.3390/w13101390 



More about groundwater management on the 

AZ side of the border

Map showing current Active Management 

Areas (AMAs) and Irrigation Non-

expansion Areas (INAs) pursuant to the 

Groundwater Management Act

https://www.sciencedirect.com

/science/article/pii/S00221694

14009846?via%3Dihub

https://www.mdpi.com/2073-4441/8/5/216

https://www.sciencedirect.com/science/article/pii/S0022169414009846?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0022169414009846?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0022169414009846?via%3Dihub
https://www.mdpi.com/2073-4441/8/5/216
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ADWR Supply and Demand 
Program

1

Kennedy Shepard, Statewide Planning Supervisor, ADWR

14

Santa Cruz AMA Storage Volumes Estimate

Arizona Department of 

Water Resources 

Presentation – August 

21, 2024

Vertical axis runs down from about 600,000 acre feet to just over 

250,000 acre feet of groundwater in storage

Horizontal axis 1990-2023

One acre foot of water 

equals 325,851 gallons or 

1,233 cubic meters
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1. Collaborative efforts identified through the TAAP Cooperative Framework
a) Participate in the completion of the Binational Study of the Transboundary Santa Cruz Aquifer 

(Santa Cruz Study)

b) Participate in binational and regional TAAP meetings, workshops, roundtables, focus groups, etc.

2. Hydrologic and hydrogeologic characterizations
a) Transboundary San Pedro and Santa Cruz data collection and monitoring efforts

b) Assessment of climate variability and water resources management impact on groundwater 
availability

3. Transboundary San Pedro and Santa Cruz data collection and monitoring efforts
a) Inventory of available science, GIS layers, and hydro-meteorological data 

4. Socioeconomic characterization of selected border communities and examination of 
modes of governance
a) Basic demographics of border communities and the importance of groundwater to local and regional 

economic activities

5. Stakeholder engagement
a) Develop a map of key stakeholders involved in transboundary groundwater activities and decision-

making

b) Stakeholder engagement activities

Work effort depends on available funding.

Focus of WRRC efforts (Current team members: 

Sharon Megdal, Elia Tapia and Eylon Shamir)
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https://www.mdpi.com/books/book/7794

 

Special Issue of the Journal Water includes 16 papers

https://www.mdpi.com/books/book/7794
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Coordinating work across the border 

Draft USGS/WRRI Joint 5-year Strategic Plan, FY23-27

Five tasks, with subtasks identified.

1. Stakeholder Engagement and Capacity Building 
1. Binational workshop

2. Stakeholder mapping

3. Stakeholder engagement activities

2. Socio-Economic Context, Governance, and Policy 
1. Basic demographics of border communities 

2. The importance of groundwater to regional economic activities

3. Cultural beliefs and practices related to shared water resources 

4. Governance structures or frameworks and relevant policy

3. Binational Groundwater Atlas: Data Management, Mapping, and Visualization 

4. Aquifer prioritization and vulnerability assessment 

5. Hydrologic Studies to Understand Water Availability Challenges Facing 

Transboundary Aquifers – Stressors from Population, Industry, Agriculture, Drought, 

and Climate Variability
1. Improve understanding of water availability and risks to sustainable resource development

Binational modeling vs single-country modeling of a transboundary aquifer

Mexico =

Has expressed interest in 

collaboration
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Challenges

• Funding

• Inconsistent across the 

countries

• Inconsistent over time

• Level and predictability

• Coordinating 

schedules

Opportunities and challenges

Opportunities

• Desire to work 

binationally

• Greater recognition of 

the role of  

groundwater 

• Increased stakeholder 

engagement

Binational Summit on Groundwater at the 

United States-Mexico Border. April 2019 

Binational Workshop November 2009

AZ-Sonora Meeting. June 2023, Nogales AZ
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September 2024 Workshop in Hermosillo 

focused on Arizona-Sonora portion of TAAP

Confirmed interest in working 

together to update data for the San 

Pedro, with a look toward future 

binational modeling.
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What about binational groundwater management??

(outside the scope of TAAP)

https://unesdoc.unesco.org/ark:/48223/pf0000383775/

PDF/383775eng.pdf.multi

 

https://www.worldscientific.com/doi/ep

df/10.1142/S2382624X23710078

https://unesdoc.unesco.org/ark:/48223/pf0000383775/PDF/383775eng.pdf.multi
https://unesdoc.unesco.org/ark:/48223/pf0000383775/PDF/383775eng.pdf.multi
https://www.worldscientific.com/doi/epdf/10.1142/S2382624X23710078
https://www.worldscientific.com/doi/epdf/10.1142/S2382624X23710078
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More about policy and water diplomacy

Stockholm 

World Water 
Week

August 2024

World Water 

Forum 
May 2024
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The seven factors in 

the case study
1. A functioning mechanism for 

cooperation, including knowledge co-

production

2. Mutual respect contributing to trust

3. Involvement of interested parties 

(stakeholders)

4. Good communication

5. Persistence and Patience

6. Eating with your partners

7. Leadership

• Some additional factors:

• Transparency

• Sharing lessons learned (both + and -)
TAAP Partners Eating Together in Hermosillo, 

Sonora, MX 

September 10, 2024



ENVS 596B – Water Policy in Arizona and Semi-arid Regions
3-unit class cross-listed as GEOG, HWRS, LAW, and PLG 596B

Professor Sharon B. Megdal smegdal@arizona.edu

Spring Semester on Fridays from 9:00 am – 11:30 am (enrollment limited)

Meets at the Water Resources Research Center, 350 N. Campbell Ave., Tucson

“I really enjoyed your class this semester. I like the variety of 
topics covered in such a short period of time, as well as the 
quality of speakers. You're one of only a few people in 
Arizona who have that type of network, and it really benefits 
the class.”

“I learned so much in your class! It was very interesting and I 
loved the guest speakers and the pragmatic conversations that 
we had!”

“Thank you for…a wonderful course this semester - by far 
one of my favourites despite my (initial) lack of "policy" 
knowledge!”

“I learned so much from this class that has already been 
directly applicable in my work.” 

“I really enjoyed the class and the opportunity to be 
surrounded by great people from many disciplines.”

Testimonials from 2024
Course Objectives
Students will develop an understanding of the 
development of water policy using Arizona, the 
Colorado River Basin, and other semi-arid regions for 
in-depth case study.  Student writing and presentation 
skills are developed through leading and participating 
in discussions, presentations, and writing an individual 
research paper and completing related assignments.
Course Outcomes
• Interpret the role of regulation, institutions, and the 

legal framework for water allocation and use in 
determining the utilization of water across types of 
uses, geography, and time.  

• Synthesize the complexities associated with 
developing and implementing water policies to 
address water challenges. 

• Evaluate how policies and policy proposals meet 
public policy objectives. 



• 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 Context

Megdal, Graduate class, Water Policy in Arizona and Semi-arid Regions, January 12, 2024
22

Water Cycle 

Context



Connect with WRRC programming

October 16, 2024, 3:30 pm on Zoom

October 31, 2024, 3:00 pm in-person talk and book 
signing at WRRC and on Zoom



2024 Photo Contest

The WRRC is excited to announce 
our 2024 Photo Contest. We invite 
you to showcase your talent by 
capturing anything from nature 
and wildlife to industry and 
agriculture, including people at 
play and at work. It’s totally up to 
you. Just make sure your picture 
relates to water and it’s in 
Arizona!*

All submissions must be 
received on or before Dec. 
20, 2024.

*"Borders" category images can be from any 
location.



e-News Digest

Be Informed
Keep up with our news and 

events with a subscription to 

the Weekly Wave.

wrrc.arizona.edu/subscribe

Engage with us!!

smegdal@arizona.edu

THANK YOU!!

https://wrrc.arizona.edu/subscribe
mailto:smegdal@arizona.edu
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