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State Practice in the Management and Allocation of 
Transboundary Ground Water Resources in North 
America, Yearbook of Int’l Envt’l L. 2007, Vol. 13(3), pp. 
96-125 (2008) (co-authored with Prof. Amy Hardberger, 
St. Mary’s Law School) (
http://ssrn.com/abstract=1330690) 

Rethinking Transboundary Ground 
Water Resources Management: A 
Local Approach along the Mexico-
U.S. Border, Georgetown Int’l Envt’l 
L.R. , Vol. 25(1), pp. 95–128 (2013) 
(http://ssrn.com/abstract=2254081) 



Mexico-U.S. Border (1,950 mi / 3,140 km) 
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q  Ambos Tecate (California-Baja 
California) 

q  Ambos Nogales (Arizona-Sonora) 
q  Sonoyta-Lukeville (Arizona-Sonora) 
q  Columbus-Palomas (New Mexico-

Chihuahua) 
q  Ciudad Juarez (Chihuahua) 
q  Others … 
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Sole source of potable water for 90% of 
communities along Mexico-U.S. border 



Mexico-U.S. Groundwater Challenges 
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Mexico-U.S. Groundwater Challenges 
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Current Rainfall 
Averages: 
•  500-750 mm near 

Gulf of Mexico 
•  50-100 mm in the 

Sonora-Arizona 
region 

•  100-250 mm in the 
Baja California-
California 

 
By 2100, climate 
models indicate 
surface runoff will 
decline 10-30%. 

Change in number of consecutive dry days (receiving less 
than 0.04 inches (1 mm) of precipitation) at the end of this 
century (2070-2099) relative to the end of last century 
(1971-2000) under the higher scenario, RCP 8.5. 



“Blank-Map Syndrome” 
Where are the TBAs? 
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How many TBAs are there 
on the Mexico-U.S. border? 



TBAs on the Mexico-U.S. Border? 

•  18 = S. Mumme, Minute 242 and 
beyond: challenges and opportunities 
for managing transboundary 
groundwater on the Mexico–US 
border, 40 Nat Resour J. 341 (2000) 

•  10 = International Groundwater 
Resources Assessment Centre 
(IGRAC) (2009) 

•  8 = UNESCO, Final Report: 2nd 
Coordination Workshop. UNESCO/
OAS ISARM Americas Programme – 
Transboundary Aquifers of the 
Americas, El Paso, TX, 10--–12 
November 2004 (2005) 

•  20 = GNEB (Good Neighbor Environmental Board), Water resources 
management on the US–Mexico border. Washington, DC: EPA. Eighth report 
to the President and the Congress of the United States (2005) 
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Lack of information Lack of management/ 
regulation 

= 



Sole Transboundary Aquifer Agreement 
on the Mexico-U.S. Border 
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Minute 242 of 1973 
(amendment to 1944 Colorado, 
Tijuana, Rio Grande treaty) 
• ¶5 = pending development of a 

‘comprehensive’ groundwater 
agreement, countries agree to 
limit withdrawals from aquifer 
along the Arizona-Sonora border 
near San Luis 

• ¶6 = requires prior consultation 
prior to pursuing new surface or 
groundwater projects, or other 
action that could adversely 
impact the other side 

 



Mexico-U.S. TBAs Study 
•  Study = Identifying and Characterizing Transboundary 

Aquifers Along the Mexico-US Border: An initial assessment 
•  Purpose = Identify and characterize TBA on Mex-US border in 

order to ascertain appropriate aquifer units for governance/
management 

•  General Methodology 
–  Collect data and information generated on both sides from 

federal, state and local agencies, universities, non-governmental 
organizations, research institutes, and private sources where 
available 

–  Identify and characterize TBA on the border 
–  Generate recommendations for appropriate aquifer units for 

governance/management 
•  Collaborator = Dr. Rosario Sanchez, Program Coordinator at 

Texas A&M University Water Management and Hydrological 
Science Program 
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Mexico-U.S. TBAs Study 
•  Types of data/info collected 

–  Aquifer characteristics (e.g., hydrogeology, chemistry, flow, 
etc.) 

–  Environmental surroundings (e.g., precipitation and climate, 
etc.) 

–  Geography (e.g., geographic extent, location, etc.) 
–  Recharge/discharge (e.g., natural and artificial, rates, 

locations, etc.) 
–  Human uses and dependencies 
–  Environmental/ecosystem reliance 
–  Climate change projections 

•  Challenges 
–  Locating information especially on US side 
–  Disparate methodologies between and within the two 

countries 
–  Inconsistent information between and within the two countries 
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Mexico-U.S. TBAs Study 
Hueco Bolson– 
Valle de Juarez 
 
[True aquifer (orange) 
on US side and 
hydrological basin 
boundary (green) on 
Mexican side] 
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Mexico-U.S. TBAs Study 
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Mexico-U.S. TBAs Study 
Proposed Categorization of US-Mexico 
Transboundary Aquifer/Basins 
•  Reasonable Certainty: technical information from 

both sides confirms presence of a TBA 
•  Some  Certainty: technical information from only one 

side suggests a possible TBA, or information from 
both sides is strong but inconclusive 

•  Limited Certainty: technical information from one 
side suggests a TBA but is not corroborated from 
other side; or non-technical data from both sides 
suggests a TBA but technical data not available 
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Mexico-US Case Study 
STATES (MEXICO-US)	   Level of information available/research to define the transboundary character	  
BAJA CALIFORNIA-CALIFORNIA	   	   	   	  
 	   (1) Tijuana/San Diego- (Tia Juana, Otay 

Sweetwater and Mission system)	  
(2) Tecate/Potrero Valley and Campo Valley	  

(3) La Rumorosa-Tecate/Jacumba Valley and 
Davies Valley	  

 	    	   (4) Laguna Salada/Coyote Wells Valley	  

BAJA CALIFORNIA-CALIFORNIA-
SONORA-ARIZONA	  

Cuenca Baja del Rio Colorado system 
(5) Valle de Mexicali/ Imperial, Ogilby and Yuma 
Valley	  

 	    	  

Cuenca Baja del Rio Colorado system  
(6)Valle San Luis Rio Colorado/Yuma	  

SONORA-ARIZONA	  
	  

Sonoyta-Papagos system 
(8) Sonoyta-Papagos/San Simon Wash	  

(7) Los Vidrios/Western Mexican Drainage (10) Rio Altar/Tucson AMA 

 	   (12) Nogales/Santa Cruz (TAAP1)	   (9) Arroyo Seco/Tuscon AMA	   (11) Rio Alisos/Santa Cruz	  
 	   (13) Santa Cruz/Santa Cruz-San Rafael (TAAP1)	  

 	   (14) San Pedro/San Pedro (TAAP2)	    	    	  
 	   (15) Rio Agua Prieta/Douglas (INA)	    	    	  
SONORA-ARIZONA-NEW MEXICO (16) Arroyo San Bernardino/San Bernardino 

Valley-San Bernardino basin	  

CHIHUAHUA-NEW MEXICO	   (19)	  Los	  Moscos/Moscos-‐Hachita	    (17)	  Janos/Animas	  and	  Playas	  aquifer	  basin	   (18) Ascencion/Los Moscos-Hachita	  

(20) Josefa Ortiz de Dominguez/Mimbres	  
 	   (21) Las Palmas/Mimbres  	  
 CHIHUAHUA-TEXAS-NEW MEXICO	   (22) Conejos Medanos/Mesilla Bolson (TAAP3)	    	  

(23) Valle de Juarez/Hueco Bolson (TAAP4)	  

CHIHUAHUA-TEXAS	    	   (24) Valle del Peso/West Texas Bolsons	  

(25)	  Bajo	  Rio	  Conchos/West	  Texas	  Bolsons	  

(26) Alamo Chapo/Igneous	  
(27) Manuel Benavides/Lower aquifers	  

COAHUILA-TEXAS	   (31) Presa La Amistad/Edwards	   (29) Serrania del Burro/Edwards	   (28) Santa Fe del Pino/Lower aquifers	  
 	   (33) Allende-Piedras Negras/Lower aquifers	   (30) Cerro Colorado-La Partida/Edwards	   (32) Palestina/Lower aquifers	  

(34) Hidalgo/Carrizo Wilcox	  
NUEVO LEON-TEXAS	    	   (35) Lampazos/Anahuac-Carrizo Wilcox	  

	  
TAMAULIPAS-TEXAS	   (36) Bajo Rio Bravo/Carrizo Wilcox-Gulf Coast 

(Yegua Jackson no data)	  
 	  

Total	   16	   8	   12	   18 
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Mexico-U.S. TBAs Study 
Next Steps 
•  Data and information 

–  Continue data collection 
–  Continue correlation across boundaries 
–  Generate new “layered” maps with geological, environmental, 

social, and other criteria 
–  Calibrate maps in relation to climatic change projections 

•  Identify climate change and related challenges and concerns 
for each TBA 

•  Identify aquifer units for governance / management in light of 
challenges (s.a., climate change) 

•  Recommend governance/management approaches tailored to 
each TBA 
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More information 

www.InternationalWaterLaw.org 
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