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Executive Summary 

 The Hueco Bolson is a vital transboundary aquifer on the Texas-Mexico border that is 
shared by El Paso, Ciudad Juarez, and several smaller communities. Cd. Juarez, as well as the 
smaller communities, depends wholly on the Hueco Bolson for municipal water supply, while El 
Paso relies on the bolson for up to 40% of its municipal supply. This analysis will show that the 
Hueco Bolson is suffering from overdraft, which has resulted in aquifer mining, a degradation of 
water quality caused by brackish water intrusion, in addition to a severe drawdown of the local 
water table. Currently there is no comprehensive bilateral agreement to address transboundary 
aquifer sharing between the United States and Mexico. Surface waters are regulated through 
several international agreements including the 1944 Water Treaty, the 1983 La Paz Agreement, 
and a side agreement under NAFTA, in addition to the 2006 Transboundary Aquifer Assessment 
Act. Unfortunately, groundwater is not fully considered by any of the current agreements. In fact, 
only Minute 242, under the 1944 Water Treaty holds any mention of groundwater management, 
while the Transboundary Aquifer Assessment Act merely functions as an arrangement for mutual 
data collection and sharing. The complex overlap of governance levels and the fragmented policy 
approach to groundwater impedes the equitable sharing of the Hueco Bolson. The situation is 
further complicated by the fact that Texas utilizes the outdated Rule of Capture, which allows 
private landowners the right to consume as much groundwater as can be pumped. In Texas, only 
the creation of a Groundwater Conservation District has the ability to provide authority to restrict 
pumping. Furthermore, the low level of coordination between El Paso and Cd. Juarez hinders 
any possibility for joint management under the current agreements. Serious consideration and 
cooperation between the affected entities is required in order to sustain the viability of the Hueco 
Bolson for future generations.  

Upon analyzing the political and hydrological challenges at hand in the Hueco Bolson, 
three different policy options will be evaluated. Policy option one considers the potential 
outcomes of maintaining the status quo, as oftentimes the political motivation for policy change 
lacks the required momentum. The advantage offered by utilizing the current agreements is that 
funding and institutional structures are already in place for implementation. However, the 
disadvantage of staying the course is obvious because the current arrangement does not address 
the main issue, which is the overexploitation of the Hueco Bolson. Policy option two will 
explore the possibility of signing a new bilateral agreement formulated to specifically govern 
transboundary aquifer sharing between the United States and Mexico. The Bellagio Draft Treaty 
was crafted explicitly for the problem of U.S. – Mexico groundwater sharing and the advantage 
of signing this treaty is that it would provide a comprehensive policy framework for the equitable 
and sustainable utilization of the Hueco Bolson, in addition to other transboundary aquifers on 
the border. The disadvantage of the Bellagio Draft Treaty as a policy option is that it lacks true 
political feasibility as it does not engage key political players, primarily the U.S. Border States. 
Policy option three offers a compromise between maintaining the status quo and signing a new 



	
	

	
	

comprehensive bilateral treaty by evaluating a regional agreement model. The Franco-Swiss 
Genevese Aquifer Agreement is a localized agreement between the Prefect of Haute-Savoie and 
the Canton of Geneva and the advantage of this policy model is that it has the political feasibility 
to provide a framework for an informal agreement between Cd. Juarez and El Paso over the joint 
management of the Hueco Bolson. The disadvantage of this model is that it will require 
modification in order to function on the Texas-Mexico border. Additionally, El Paso will be 
required to formulate a Groundwater Conservation District with the authority to regulate well 
spacing and production in order to have a similar scale for management as Cd. Juarez. Analysis 
will prove that policy option three, an informal regional agreement between El Paso and Cd. 
Juarez, modeled after the Franco-Swiss Genevese Aquifer Agreement, will provide for the most 
appropriate framework for the joint management and sustainable usage of the Hueco Bolson.
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Introduction 
With the global population hitting the 7 billion mark in 2011, there has been an increased reliance 

on groundwater worldwide in order to meet growing demands for municipal, agricultural, industrial, and 

hydroelectric supply. “As dependence on groundwater resources increases globally, a host of new 

questions and problems (have) developed relating to ownership, use, access, protection, and development 

of groundwater resources, especially in border areas where such water resources traverse international 

political boundaries.”1 The questions that arise regarding transboundary aquifers are especially pertinent 

along the United States – Mexico border, where arid conditions consistently threaten political-diplomatic 

relations. 

The Hueco Bolson is a transboundary aquifer that is shared by Texas and Mexico. It is the 

primary source of drinking water for Ciudad (Cd.) Juarez.  El Paso relies heavily on the source as well, 

utilizing the aquifer to supplement up to 40% of the municipalities’ drinking water.2 Owing to several 

factors, including increased urbanization/population growth in the border region, in addition to severe 

groundwater over drafting and weak regulation, the Hueco Bolson is in serious danger.  To date, the 

issues that have resulted from over drafting include draw down of the water table, intrusion of brackish 

water and a dramatic decrease in water quality.  

The current water policy on the international level is regulated by several agreements including 

the outdated 1944 U.S.-Mexico Water Treaty, the La Paz Agreement, the environmental side agreements 

of NAFTA, and the U.S. Mexico Transboundary Aquifer Assessment Act. Since El Paso and Cd. Juarez 

are international sister cities on the U.S.-Mexico border, the lines of regulation and management are 

blurred. As a result, the problem requires a large degree of international cooperation. The current policy 

approach is fragmented, with complex and, for the most part, ineffective and overlapping policy 

frameworks. Furthermore, aside from constraints within the current binational framework, the diplomatic 
																																																													
1 Eckstein and Eckstein.2003 
2 Far West Texas Planning Group.2011	
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reality on the border is dire. With massive drug related violence occurring in Cd. Juarez, Mexico has 

higher priorities than groundwater management.  

Additionally, in most of the U.S. Border States, groundwater rights are legally separate from 

surface water rights. This means that, while surface water is heavily regulated, groundwater has a very 

limited regulatory structure. Despite the scientific fact that surface and groundwater are hydrologically 

connected, New Mexico, is the only Border State that recognizes this hydrological connection within its 

water laws.3 While each state each takes its own stance on groundwater legislation, Texas has an 

especially lax regulatory structure for managing groundwater pumping. Texas’ Rule of Capture doctrine 

allows private landowners to pump groundwater freely. Additionally, Texas Water Law does not 

recognize the legal connection between surface and groundwater. Mexico, unlike the U.S., claims 

ownership of groundwater and manages the use of groundwater in a more centralized manner. The unique 

problem presented by the management of the Hueco Bolson comes from having so many intersecting 

jurisdictions at the local, state, federal and international level.  

 This study will look into alternative policy approaches in an attempt to increase effectiveness, 

community wellbeing, economic viability and a sustainable hydrological environment. Findings will be 

aimed at policy makers in the binational and local arena.  The Hueco Bolson can also serve as a case 

study to highlight the issue of aquifer mining and the contentious subject of international groundwater 

management. 

Methodology 
 In order to compare the currently fragmented policy framework to the alternative policy options 

available, an examination of state law, federal law, and other international agreements will be presented. 

By looking at governmental documents, scholarly journal articles and documents from relevant non-

governmental organizations, a detailed analysis will identify weaknesses that should be addressed through 

policy change. This paper will outline three different policy options and, by way of comparison, 

																																																													
3 Haywood and Yager.2003 
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recommend a course of action for the community and the environment. The first policy option will be the 

current option, or the option to maintain the status quo. The second policy alternative will consider the 

introduction of a new binational treaty, such as the Bellagio Draft Treaty. The third option will highlight a 

more localized framework for management, modeled by the Franco- Swiss Genevese Aquifer Agreement, 

as a strategy to streamline management of the Hueco Bolson. An exploration of the challenges facing 

mutual cooperation for the Hueco Bolson will show that the most appropriate policy framework on the 

Texas- Mexico border is the third option, a localized cooperative agreement modeled on the Franco-Swiss 

Genevese Aquifer Agreement. 

Hueco Bolson: A transboundary aquifer 
Owing to the geographic location of the Hueco Bolson, a number of political and hydrological 

challenges have arisen over the last several decades. Additionally, this region is predicted to be hit harder 

by climate change than other regions in Texas. This section describes the harsh Paso Del Norte 

environment, providing background on the geologic story of the Hueco Bolson, its sensitivity to climate 

change, and its hydrological limitations. 

Location 
Located in the Paso Del Norte region, which encompasses Far West Texas, Southeastern New 

Mexico, and Northern Mexico, the Hueco Bolson is one of 17 transboundary aquifers between the United 

States and Mexico. Bolson is a Spanish word for ‘purse’, and is “used, especially in the Southwestern 

U.S., to describe flat, saucer-shaped, alluvium floored basins that are surrounded by mountains.”4 In the 

case of the Hueco Bolson, the mountains in question are the Franklin Mountains to the west, in addition 

to the Hueco Mountains and the Diablo Plateau to the east and north, and the Quitman Mountains to the 

southeast. It is connected to the larger Tularosa-Hueco Basin and is situated within the southern section of 

the alluvial aquifer system5. For the purpose of this policy analysis, the Hueco Bolson will be the primary 

focus and will not include the entire basin. The Hueco Bolson essentially starts in New Mexico, just to the 

																																																													
4 Far West Texas Planning Group.2011 
5 Heywood  and Yager.2003	
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east of the Franklin Mountains, and extends southeast 200 miles all the way into southern Hudspeth 

County, Texas, and while the Hueco Bolson may be long, it is only 25 miles wide.6 This part of the world 

holds wide expanses and vast mountain ranges; in fact, the only real Texas Mountains are located in this 

region.  

 

																																																													
6 Sheng and Devere.2005 

Source: Sheng et al.2001 

Figure	1	
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Climate 
The Paso Del Norte region is a harsh desert environment. The climate ranges from arid to semi-

arid and is situated in the northern reaches of the Chihuahuan Desert. Precipitation in this region is highly 

variable, both temporally and spatially, with the majority of rains coming in the summer months between 

June and October.7 While the bulk of the land in this region is considered arid, the highest altitudes 

receive just enough rainfall to be classified as semi-arid.8 Heywood and Yager report the amount of 

rainfall to the Hueco Bolson to be 10 inches annually.9 

In addition to the limited amount of rainfall, temperatures can often be unforgiving in the 

summertime and brutally cold in the winter. “During summer months, afternoon temperatures often 

exceed 100° F. In the winter, lows in the mountains and high desert plateaus can plummet to less than 

10°F.”10 Additionally, as the rainfall comes primarily in the summer months, much of that potential 

aquifer recharge is lost through evapotranspiration, due to the intense summer heat. It should come as no 

surprise that drought has the largest impact on water resources and planning in the area. 

Looking forward, this region is projected to undergo significant fluctuations as a result of climate 

change. According to the Intergovernmental Panel on Climate Change (IPCC), an international cohort of 

expert scientists, the impacts to Mexico and the more arid parts of North America, including the Paso Del 

Norte region, will consist of increased drought occurrences, increased storm frequency and severity, and 

increased aridity.11 During the Far West Texas Climate Change Conference, it was determined that places 

such as the Hueco Bolson, which rely heavily on snow melt, will certainly be negatively impacted by a 

change in water supply.12 The future of the region will depend on how policy makers react to an increase 

in temperature, an increase in evaporation, and a decrease in precipitation. Water planners must take the 

changing climate into consideration for the future. 

																																																													
7 Heywood and Yager.2003 
8 Far West Texas Planning Group.2011 
9 Heywood and Yager.2003 
10 Far West Texas Planning Group.2011 
11 Intergovernmental Panel on Climate Change.2007 
12 Far West Texas Climate Change Conference.2008	
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Hydrogeology 
The unique geology of the Paso Del Norte region provides for the life- giving aquifer. In fact, the 

geology of the Hueco Bolson can be traced back 26 million years ago to the beginning of the Rio Grande 

Rift, when the shifting of the earth formed the structural depression. It is lined with four distinctive 

hydrologic facies, a term used to describe the characteristics of each sedimentary deposit: fluvial 

sediments, lacustrine playa, alluvial fan, and more recent alluvial fan facies. The facies range from very 

fine grained particles, in the lacustrine playa, to coarse grained gravel and sand located in the alluvial 

fan.13 These geologic conditions create a highly porous hydrologic environment. Owing to the primarily 

permeable composition of the aquifer, it is classified as unconfined to semi confined, meaning that the 

groundwater must be pumped to the surfaces because, for the most part it is not pressurized.  The 

exception is under the lower El Paso Valley, where the groundwater is partly confined by the sands that 

occur naturally in the underlying bolson.14   

The aquifer is comprised of freshwater and brackish water; however, “only the top several 

hundred meters of the aquifer produce good quality water.”15 The majority is comprised of brackish and 

slightly saline water, which must be treated by a desalination plant in order to be utilized as a drinking 

water source. Recharge to the Hueco Bolson comes primarily in the form of seepage from the Rio Grande 

and other unlined irrigation canals, mountain front recharge, and artificial recharge from deep well 

injection sites managed by El Paso Water Utility (EPWU). Prior to the construction of the American 

Canal in 1968, the bolson received a much higher rate of recharge from seepage associated with that strip 

of the Rio Grande, however, the Rio Grande still provides a large component of seepage into the aquifer, 

particularly in the Rio Grande Valley, where the water table is shallow. Other unlined canals that lose 

water into the basin include, on the American side, the Franklin canal, and on the Mexican side, the 

Acequila Madre, both of which are irrigation canals.16  

																																																													
13 Heywood and Yager.2003 
14 Sheng and Devere.2005 
15 Sheng and Devere.2005 
16 Heywood and Yager.2003	
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Natural precipitation has little impact on the groundwater in this region because most of it is lost 

in the form of evapotranspiration. Since the early 1980s, when it was determined that the Hueco Bolson 

was in serious trouble, the EPWU has been injecting treated surface water from the Rio Grande back into 

the aquifer in an attempt to extend the functional life.17 While this system of recharge does help to 

mitigate effects of brackish water intrusion, the actual level of recharge is minimal considering pumping 

levels. Furthermore, according to the USGS study performed by Heywood and Yager, the age of the 

groundwater in the Hueco Bolson is between 12,100 and 25,500 years old, based on carbon 14 dating.18 

The purification that took place over thousands of years cannot be replicated by treated surface water 

from the artificial recharge wells. Thus, even with artificial recharge, the higher quality water within the 

aquifer is being mined at a much faster rate than can be naturally replenished. Despite EPWU’s artificial 

recharge wells, the Hueco Bolson aquifer mining has led to brackish water intrusion and as the freshwater 

is pumped, the saline water takes its place within the bolson. 

Urban Pressures 
The Hueco Bolson is the primary groundwater source for the municipal drinking water supply of 

Cd. Juarez, Fort Bliss U.S. Military Base, and several small New Mexico communities. Additionally, El 

Paso procures 30% to 40% of their municipal water supply from the basin.19 Considering that El Paso is 

home to 800,647 people and Cd. Juarez is purported to house more than 1.5 million, there is intense 

demand on the freshwater reserves of the Hueco Bolson.20 In addition to the larger municipalities, private 

land owners and smaller rural communities are dependent on groundwater from the Hueco Bolson for 

residential use; however, their consumption levels are unknown.  

While El Paso has instituted several active conservation strategies, Cd. Juarez has continued to 

grow without effectively mitigating the municipal demand on the aquifer. For instance, in 2000, El Paso 

was pumping 59,410 acre-feet/year out of the Hueco Bolson, while Cd. Juarez’s larger population 

																																																													
17 Sheng and Devere.2005 
18 Haywood and Yager.2003 
19 Sheng and Devere.2005 
20 U.S. Census Bureau.2010	
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necessitated 126,172 acre-feet/year. However, by 2008 El Paso had reduced its consumption despite 

population growth to a more sustainable 26,204 acre-feet/year, while Cd. Juarez increased its 

consumption to 132,888 acre-feet/year.21 The success of El Paso can be traced to the multiple 

conservation strategies employed by the municipality.  

While the populations demand large quantities of water for municipal drinking supply, it is the 

economy that takes the lion’s share. According to Stephen Mumme, “upwards of 80% of all border area 

water is consumed by agriculture on both sides of the border.”22 Megacities aside, the surrounding dairy 

farms and ranches place intense pressure on surface water from the Rio Grande. Moreover, regardless of 

the multiple conservation mechanisms currently in place for irrigators on the Texas side of the border, 

there is a constant unmet need for water. In 2010, there was a deficit of 110,957 acre-feet for irrigators in 

El Paso County.23 Though there has been a recent shift in water consumption patterns, with municipal 

water authorities demanding more water, it is still irrigation for agriculture that dominates water 

consumption on the border. The intense pressure on surface water for irrigation purposes leaves less water 

to be allocated to EPWU for municipal drinking supply, thus forcing the municipality to compensate with 

the usage of Hueco and Mesilla Bolson groundwater. While most irrigators in El Paso County rely on 

surface water, there are a few who are reliant on the Hueco Bolson. Unfortunately, there is no way to 

monitor the consumption of private landowners, barring their individual voluntary cooperation. 

Thus, there are multiple different stakeholder groups vying for water along the border, be it 

groundwater or surface water. The municipalities and smaller communities overlying the Hueco Bolson 

are highly dependent on the aquifer, although the city of El Paso has reduced its reliance substantially 

over the last decade. Additionally, while the Texas irrigators primarily use surface water allocations from 

the Rio Grande, this heavy usage of the surface water resources leaves less water available for El Paso, 

requiring the city to rely on groundwater. On the Mexican side, it is difficult to say how much water is 

																																																													
21 Far West Texas Planning Group.2011 
22 Mumme.2005 
23 Far West Texas Planning Group.2011	
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being utilized by irrigators in Chihuahua, or by private landowners on either side of the border, owing to 

unmonitored groundwater pumps. However, according to Mary Kelley, 90% of water usage in the 

Conchos Basin, where the Hueco Bolson in located in Chihuahua, is used by irrigators. Additionally, the 

Mexican water authority “estimates that water use efficiency in the three major irrigation districts in the 

Conchos basin is only about 40%.”24 

In addition to the local stakeholders, there is contention between the United States and Mexico 

regarding the proper management of the bilateral resource and the quantity of sovereign takings, bringing 

in added layers of conflicting jurisdictional notions. Between local and federal governments, farmers, and 

urban dwellers, the tensions can run high in the aquifer debate. 

Challenges facing the Hueco Bolson 
The challenges facing the sustainability of the Hueco Bolson are multifaceted: location and low 

aquifer recharge coupled with intensive groundwater mining create a difficult situation, not even taking 

into consideration the political challenges that arise from being an interstate and international aquifer. 

Since so many people depend on the aquifer, it is vital to coordinate management efforts in order to 

assure the sustainability of the water source. Even if these cities disappeared tomorrow, the human impact 

on the Hueco Bolson will be hydrologically significant for some time. This portion of the analysis will 

provide a brief outline of the various hydrologic issues presently facing the sustainability of the Hueco 

Bolson as a viable water source for future generations. 

Currently the freshwater resources within the aquifer are being depleted at a faster rate than they 

can naturally be replenished. “It is estimated that the aquifer will be depleted of all fresh water that can be 

economically retrieved by 2025.”25 Perpetual overdrafting has turned into aquifer mining, and while land 

subsidence has not yet become a problem, issues such as drawdown cones in the water table, brackish 

water intrusion, and water quality deterioration, put the Hueco Bolson at severe risk.  

																																																													
24 Kelly.2001 
25 Yamada.2004	
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El Paso and Cd. Juarez have both suffered from serious water table drawdowns. According to 

Heywood and Yager, “extensive groundwater pumping from the Hueco Bolson since the 1940s has 

resulted in cones of depression in the water table under El Paso and Cd. Juarez.” A cone of depression is 

the result of heavy pumping and can have drastic impacts in the flow of groundwater in the aquifer. 

Currently, “average declines in wells in the upper portion of the Lower Valley in El Paso are in excess of 

100ft.”26 The impact from such levels of drawdown can be significant; for example, prior to 1960 El Paso 

pumped more groundwater than Cd. Juarez, thus El Paso had lower cones of depression. This caused up 

to 5,000 acre-feet/year of groundwater to flow from Mexico to Texas, because the water table in Texas 

was lower.27 However, since Cd. Juarez began pumping out of the Hueco Bolson at a higher rate, the flow 

has reversed and now flows primarily from Texas into Mexico.  

While a reverse in the flow of groundwater, due to increased cones of depression in the water 

table, is a serious effect, the heavy drawdown of freshwater resources has led to brackish water intrusion. 

Brackish water can be thought of as highly saline water and cannot be utilized for a municipal supply 

without first being treated by a desalination plant, a highly expensive endeavor. When freshwater is 

pumped out of an aquifer at a rate higher than natural recharge, it is replaced by brackish water. Within 

the Hueco Bolson, brackish water “exceeds the amount of potable water by approximately 600%.”28 

Brackish water can be utilized, if treated properly, however, the desalination treatment is prohibitively 

expensive, and requires intensive energy demands for operation. EPWU, in partnership with Fort Bliss, 

recently constructed the largest desalination plant in the world, the Kay Bailey Hutchinson Desalination 

Plant.29 Normally associated with treating sea water, this plant was built with the idea of pumping 

brackish water from the Hueco Bolson. Owing to the expense, Cd. Juarez has no plans, as of yet, to 

follow suit, leaving the city with limited alternatives to problems arising from groundwater quality 

deterioration in the Hueco Bolson. 

																																																													
26 Far West Texas Planning Group.2011 
27 Far West Texas Planning Group.2011 
28 El Paso Water Utilities.2011 
29 El Paso Water Utilities.2011	
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Despite EPWU’s efforts to utilize the brackish water, declining water quality remains. As 

freshwater is heavily mined, the brackish water intrusion brings not only saline, but also “increase(d)… 

concentration of Total Dissolved Solids (TDS), chloride, and sulfate in some areas to the extent that 

exceeds the safe drinking water standards.”30 Water quality is also affected by seepage from irrigation 

return flow. With water quality declining throughout the aquifer, the amount of fresh, clean water is 

further reduced. “In El Paso County, for example, the TDS in production wells has risen to more than 

1,000 mg/L” and with the surface water standard in the area set at 1,000 mg/L, this is a precarious 

situation for water users.31 

Furthermore, as the mining of the aquifer continues, the threat of land surface subsidence is ever 

present. Land surface subsidence occurs when an aquifer has been mined of enough water to reduce the 

elevation of the land. Additionally, if enough land surface subsidence occurs so as to intrude into the 

space previously occupied by the aquifer, the viability of the aquifer would cease to exist. To date, this 

has not been reported in El Paso or Cd. Juarez. 

Evolution of International Agreements governing groundwater on the U.S. – 
Mexico border 

Even though there has traditionally been a long history of binational water management for 

surface water along the U.S. - Mexican border, transboundary aquifers have not received the regulatory 

attention necessary for sustainable groundwater usage in the border region. The current treaties and 

agreements may acknowledge groundwater contamination issues; however, there is currently no 

comprehensive joint management agreement in place on the U.S. - Mexican border for the usage of 

transboundary groundwater. The following discussion will provide details regarding the evolution of 

binational treaties and agreements for groundwater management on the U.S. – Mexican border.   

																																																													
30 Sheng and Devere.2005 
31 Far West Texas Planning Group.2011 
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 Treaties between the U.S. and Mexico can be traced back to 1848, when the Guadalupe Hidalgo 

Treaty marked the end of the Mexican-American War, creating the international border.32 While many 

treaties over the years have altered the international border between the two countries, the first treaty to 

address international surface water was the Treaty of 1906, also known as the Convention for the 

Equitable Distribution of the Waters of the Rio Grande. The 1906 Rio Grande Convention stipulated the 

surface water exchange from the U.S. to Mexico, requiring the U.S. to give 60,000 acre-feet per year from 

the Elephant Butte Dam located on the American side of the Rio Grande.33 However, this non-binding 

agreement was limited in scope. By the 1940s, the two countries realized that there was a need for a more 

comprehensive and specific treaty to regulate the surface water of the internationally shared rivers. While 

the 1906 Treaty is still currently in place, it is the 1944 Water Treaty that plays a larger role in water 

sharing on the border. 

1944 Treaty and Minute 242 
 By 1944, the U.S. and Mexico agreed that further stipulation was required for the peaceful 

sharing of the international Colorado, Tijuana, and Rio Grande/Rio Bravo Rivers. The Treaty of 1944 

brought about a timetable of delivery for water rights, as designated by the agreement. Under the Treaty, 

still enforced today, Mexico must deliver 350,000 acre-feet per year from the “combined flow of the Rio 

Conchos and five other (Rio Bravo) tributaries,” while the U.S. must deliver 1.5 million acre-feet per year 

to Mexico from the Colorado River.34  

In addition to specifying the amount of water to be delivered, the Water Treaty of 1944 re-

envisioned the International Boundary Commission by creating the International Boundary and Water 

Commission (IBWC), or the Comision Internacional de Limites y Aguas (CILA), in Spanish. The 

IBWC/CILA is a joint commission comprised of a United States section (IBWC) and a Mexican section 

(CILA), and is in charge of applying the Treaty of 1944, including solving disputes, monitoring shared 
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waters, and providing rules and minutes.35 However, it has been noted that cooperation is difficult 

because each section, IBWC in El Paso, and CILA in Cd. Juarez, are responsible for protecting the 

sovereign interests of their corresponding countries. “Naturally, this division of interests has led to an 

adversarial relationship between the Mexican and American commissioners.”36   

This initial installment of the 1944 Treaty only addressed surface water rights, leaving any other 

disputes that may arise to be handled through the dispute resolution process by the IBWC/CILA. As only 

surface rights were addressed, it is not surprising that conflict should arise over water quality issues. The 

escalation of pollution along the border increased rapidly, owing largely to the expanded industry 

development and population growth from the introduction of the maquiladora program in 1965.37 

Furthermore, in the 1960s, a serious salinity crisis arose in the Colorado River and its surrounding basin. 

Thus, in 1973 the contentious issue of water quality finally reached a climax, requiring dispute resolution 

by the IBWC/CILA.38  

Minute 242, finalized in 1983, dictated the appropriate amount of salinity for the water in 

question; at the same time, the issue of groundwater was also addressed. In an attempt to resolve salinity 

issues, Resolution 5 allowed for controlled pumping in the Yuma Mesa aquifer along the Arizona- Sonora 

boundary.39 By placing restrictions on groundwater pumping in the Yuma Mesa aquifer, Resolution 5 set 

precedence for joint transboundary aquifer management and gave the IBWC/CILA the authority to 

regulate other transboundary aquifers in this way. However, this Resolution only applies to the Yuma 

Mesa aquifer. It would require a similar crisis in the Hueco Bolson for the two countries to extend this 

type of resolution to the Hueco Bolson. Additionally, according to Resolution 6 of Minute 242, “with the 

objective of avoiding future problems, the United States and Mexico shall consult with each other prior to 

undertaking any new development of either the surface or the groundwater resources, or undertaking 

substantial modifications of present developments, in its own territory in the border area that might 
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adversely affect the other country.”40 It has been argued by scholars and policy makers alike that Minute 

242 brought groundwater under the scope of the 1944 Treaty, unfortunately, there has not been enough 

political backing to move forward in applying this type of policy to other transboundary aquifers, like the 

Hueco Bolson.  

For all intents and purposes, Minute 242 was created to address water quality problems in a 

specific basin in order to resolve an international dispute. While Resolution 5 does stipulate groundwater 

pumping for the Yuma Mesa aquifer, it does not apply to any other transboundary aquifers. Additionally, 

though Resolution 6 applies to all shared groundwater, Minute 242 merely requires the U.S. and Mexico 

to consult one another prior to development on the border region, if that development has the potential to 

seriously impact surface or groundwater. 

 Minute 242 does afford the IBWC with the authority to monitor transboundary aquifers, which is 

vital for understanding the complexities of the resource. However, lacking the political momentum to use 

the restricted pumping framework created by Resolution 5 of Minute 242, there is still no comprehensive 

management strategy to stipulate limits on groundwater pumping in the Hueco Bolson, or any other 

transboundary aquifers. Additionally, the framework offered by Resolution 5 would not be an acceptable 

agreement for Texas, where the Rule of Capture prevents the regulation of groundwater pumping. 

The IBWC/CILA has a large degree of control over issues relating to water in the border region, 

and Minute 242 has arguably brought groundwater pumping regulatory power into the realm of the 

IBWC/CILA. However, the IBWC U.S. Section does not have as much political discretion as CILA, 

because it must answer to the political will of the Border States. Additionally, since the Border States 

make up approximately 23% of the congressional House of Representatives, no federal legislation or 

decision regarding the U.S. – Mexico border would pass without strong Border State support.41 Thus, 

while the IBWC/CILA may technically have the power to negotiate an agreement for the joint 
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management of the Hueco Bolson, it does not have the political support necessary to initiate such an 

agreement.  

La Paz Agreement of 1983 
The 1970s and 1980s brought about a paradigm shift in how policy makers began to think about 

the environment. The concept of sustainable development was just being formulated in the early 1970s, 

broadcasted to the world at the United Nations (UN) Conference in Stockholm in 1972.42 As policy 

makers in the international policy arena began to seriously consider how human development impacted 

the environment, so did the United States and Mexico. The Agreement on Cooperation for the Protection 

and Improvement of the Environment in the Border Area, also known as the La Paz Agreement, was 

signed in 1983, committing both countries to “cooperate in the field of environmental protection in the 

border area.”43 The La Paz Agreement is implemented by an assigned coordinator in each country. In the 

case of the U.S., the Environmental Protection Agency (EPA) serves this function, while in Mexico; it is 

the Secretaría de Desarrollo Urbano y Ecología (SEDUE), which functions under the Secretaria de Medio 

Ambiente y Recursos Naturales (SEMERNAT).44 This broad declaration to work together on 

environmental issues has led to the development of several environmental programs, each addressing 

multiple levels of border pollution, including issues relating to air, land, and water. 

In 1992, the Integrated Border Environmental Plan, also known as the IBEP, was the first 

program framed under the auspices of the La Paz Agreement. The IBEP was rushed in its formulation, 

focused primarily on environmental impacts from trade owing to the concurrent negotiation of the North 

America Free Trade Agreement (NAFTA), was poorly organized, and lacked appropriate funding to have 

any serious impacts.45 Border XXI followed up the IBEP in 1995, and its mission was instead focused on 

principles of sustainable development, highlighting projects to help improve the sustainable use of natural 

resources. While the Border XXI program did achieve some success, there were still major problems 
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associated with implementation of the plan. Border XXI remained underfunded, and while lofty goals had 

been identified, the implementation strategies were lacking. The ‘top-down’ organization structure 

institutionalized by the plan hindered broad stakeholder participation.46 Thus, while the Border XXI 

program represented a step forward from the IBEP, it still lacked an appropriate focus for addressing local 

issues and was finally replaced by Border 2012, in 2002.  

The Border 2012 program has developed a drastically different approach by utilizing a ‘bottom-

up’ planning structure, taking broad stakeholder participation into serious consideration through public 

forums, and creating annual plans with specific pollution abatement project goals and implementation 

strategies.47 Still lacking the appropriate degree of funding, the Border 2012 seeks to overcome federal 

funding deficiencies by attempting to obtain additional funding from other stakeholders at state, local and 

even private sector levels. Currently, the EPA and SEMARNAT are preparing a new document, Border 

2020, to replace Border 2012, while keeping with the same structure.48 Border 2012 has been the most 

effective program thus far in implementing specific strategies for pollution prevention and alleviation by 

identifying potential infrastructure projects, such as wastewater improvements, then designing and 

funding those projects. Furthermore, the success of environmental projects is measureable through 

indicators identified by the Border 2012 program. 

The progression of environmental programs under the La Paz Agreement has slowly evolved to 

include stronger language on sustainable development, increased public participation, a ‘bottom-up’ 

approach to implementation, and specific goals on pollution prevention for land, air, and water. 

Additionally, this agreement has helped to address some of the inadequacies within the institutional 

structure of the IBWC and further validated the authority of the IBWC as the primary agency on water in 

the border region.49 Examples of water related projects implemented by the Border 2012 include water 

and waste water improvements, water conservation improvements, and stormwater improvements. While 
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these improvements have had a positive impact on water quality in the border region, regulating or 

monitoring groundwater pumping was never the intention of the La Paz Agreement. 

NAFTA and the North American Commission on Environmental Cooperation 
During the time that the negotiation regarding NAFTA began in the early 1990s, the IBEP was 

floundering due to poor organization and deficient funding. Hoping to increase the effectiveness of the La 

Paz Agreement program implementation, negotiators focused on establishing a stronger environmental 

side agreement. With NAFTA ratified in 1994, that side agreement was achieved under Article 13, which 

created the North America Commission on Environmental Cooperation (CEC). Under the framework of 

the CEC, NAFTA also established the Border Environment Cooperation Commission (BECC), in 

addition to the North American Development Bank (NADB).50  

Upon implementation, the BECC and NADB helped to strengthen the La Paz Agreement, by 

providing project design and financial assistance for environmental projects in the border region. The 

connection between the La Paz Agreement and the BECC-NADB partnership is mutually reinforcing. The 

BECC and NADB directly support the implementation of the La Paz Agreement, despite being a NAFTA 

creation, by assisting in the development and funding of environmental improvement projects. While 

funding Border 2012 projects is not the sole function of the BECC-NADB partnership, the organizations 

do tend to design and fund many of the Border 2012 projects. The reason for this is because BECC and 

NADB are managed by the same institutional entities as the Border 2012 program, namely the EPA and 

SEMARNAT. While BECC is the organization responsible for designing and certifying environmental 

projects, it is NADB that funds the development.51 In addition to funding projects that relate to 

conservation and pollution prevention, BECC and NADB also help fund initiatives to gather data on 

water quality, in support of a “transboundary groundwater database.”52  
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El Paso is currently benefitting from significant funding by BECC and NADB. The projects 

underway include multiple advances in the stormwater system to reduce community flooding issues and 

improvements to the aquifer recharge wells located over the Hueco Bolson.53 While BECC and NADB 

clearly do not have jurisdiction to manage groundwater quantity or quality, the power that the two 

organizations do have is that of designing and funding large scale environmental improvement projects. 

2006 Transboundary Aquifer Assessment Act 
 In the build-up to the 21st century, the border region experienced serious drought in both the U.S. 

and Mexico. Starting with intensive drought in 1995, Mexico began to acquire massive water debt, unable 

to fulfill the 350,000 acre-feet per year required from the Rio Bravo tributaries by the 1944 Water Treaty. 

Diplomatic relations regarding water rapidly deteriorated as the effects of drought hit both countries. 

Additionally, once the U.S. began to perform an Environmental Impact Statement/ Environmental Impact 

Report (EIS/EIR) for the lining of the All- American Canal in 1994, tensions remained strained. It wasn’t 

until the Mexican water debt was repaid in 2005 that tensions started to dissipate. Furthermore, while 

Mexico protested the lining of the All-American Canal, in 2006 the U.S. Congress went ahead and 

authorized the construction of the lined canal, thus ending opportunities to resolve the political 

disagreement.54  

 As the end of 2006 approached, the United States and Mexico signed in the Transboundary 

Aquifer Assessment Act (TAAA). The purpose of this Act was “to establish a United States- Mexico 

transboundary aquifer assessment program to systematically assess priority aquifers.”55 The participating 

Border States include Arizona, New Mexico, and Texas. California opted not to be a part of the bilateral 

agreement because of the on the political tensions still surrounding the All-American Canal disagreement.  

The Act established multiple goals including, the assessment of transboundary aquifers, the 

creation of a new Geographic Information System (GIS) database, the evaluation of available data, and 
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the creation of additional data where necessary. The IBWC/CILA was established as the agency to 

implement the TAAA, and in 2009 the IBWC/CILA signed the Joint Report of the Principal Engineers, a 

roadmap to enactment. The “IBWC will provide the framework for exchanging data, facilitate agreement 

on the aquifers that will be evaluated jointly, establish and coordinate binational technical committees for 

each transboundary aquifer, and serve as a repository for binational project reports developed under the 

program.”56  

Under the TAAA, the Hueco Bolson and neighboring Mesilla Bolson have been categorized as 

Priority Transboundary Aquifers, meaning that they have been acknowledged as aquifers requiring further 

study and analysis. Hopefully, this agreement will allow the two countries to identify a set of baseline 

datasets for the politically and environmentally crucial aquifers. Moving forward with any agreement or 

cooperative management effort, at any level of governance, will require a serious scientific understanding 

of the resources available. 

International Agreements in practice 
Current international agreements in place in the U.S. – Mexico border do not address issues 

relating to sharing transboundary aquifers. Other than the Yuma Mesa aquifer, where aquifer pumping is 

regulated by Resolution 5 of Minute 242, there is no comprehensive management strategy that addresses 

the quantity of water pumped out of a transboundary aquifer. This means that aquifer pumping ranges 

drastically from state to state, and in Texas, where the Rule of Capture affords private land owners the 

right to pump as much water as they want, the Hueco Bolson is not protected.  

    

Groundwater and Governance: Institutional Structures, Water Rights, and 
Diplomatic realities on the U.S. - Mexico Border 
 One of the major challenges for groundwater management in the border region is the sheer 

number of stakeholders and the overlapping of multiple jurisdictions. From the international level down 
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to the local municipalities reliant on the Hueco Bolson, communication and agreement must be 

orchestrated across various levels of government. This type of integration and cooperation is difficult to 

obtain, given the number of involved parties. As a result, there are serious gaps in the resulting 

fragmented policy framework for transboundary aquifers. Vastly different legal structures in both the U.S. 

and Mexico make it difficult to draft a comprehensive treaty. Additionally, the current diplomatic reality 

makes true joint cooperation on transboundary aquifer planning extremely challenging. This chapter will 

describe the many stakeholders involved in groundwater governance and will attempt to highlight some of 

the legal and political constraints that hinder cooperation on the management of transboundary aquifers.  

United States: Institutional Structure and Water Rights 
 When it comes to water policy, the federal government in the United States does not have much 

authority. Each individual state within the nation dictates its own groundwater policy, and guards this 

state sovereignty closely. While there are many pieces of federal legislation regulating certain aspects of 

water, such as water quality standards, there is no framework currently in place to address groundwater 

usage. The main legislation on water at the federal level includes the Water Pollution Control Act, the 

Safe Drinking Water Act, and the National Environmental Protection Act.57 The primary role that the U.S. 

federal government plays on the border is for international agreement oversight and implementation.  

Institutional Structure 
 The EPA, partnered with Mexico’s SEMARNAT, helps to ensure the creation and 

implementation of projects under the Border 2012 program, in addition to heading the BECC and NADB.  

As previously mentioned, the Border 2012 program is required by the La Paz Agreement, under the 

auspices of joint cooperation on the environment in the border region. Thus the EPA, in conjunction with 

SEMARNAT, has a fair amount of power concerning the implementation of pollution prevention and 

abatement infrastructure projects. Owing to the ‘bottom-up’ structural change outlined in the Border 2012 

program, many of the goals and specific projects outlined come from local or regional voices, and the 

design and funding is provided by the federal government. 
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 In addition to the EPA, the federal government also has the Department of the Interior to oversee 

efforts by the U.S. Geological Survey (USGS) and the Bureau of Reclamation (USBR). The USGS 

studies help to provide scientific accuracy regarding the condition of the aquifers, which in turn, supplies 

vital information for the joint sharing of transboundary waters. The USBR has the daunting task of 

distributing waters from the Rio Grande Project, composed of the following: “Elephant Butte and Caballo 

Dams, 6 diversion dams, 139 miles of canals, 457 miles of laterals, 465 miles of drains, and a 

hydroelectric power plant.”58 Thus, the USBR has the final say over dam water distributions, which is 

particularly important for New Mexico and Texas, which receive 60 % and 40% respectively of the dam 

diversions.59 In fact, the EPWU obtains its surface water allocations from the USBR, as do local 

irrigators. As irrigation demand is projected to decline and municipal demand is expected to climb, a 

decrease in irrigation diversions and an increase in municipal dam diversions may serve as a possible 

source of alleviation for groundwater reliance in El Paso. 

 Lastly, the Good Neighbor Environmental Board is a presidential advisory board, created in 1992 

to help “advise the President and Congress on ‘good neighbor’ environmental and infrastructure practices 

along the U.S. border with Mexico.”60 This group is essentially comprised of stakeholders from important 

political entities along the border, including Border State representatives, agricultural and farming agents, 

tribal group leaders, in addition to other business/industry leaders and scholars. While the group holds no 

legislative power, the opinions held by the GNEB carry much weight in Congress. Texas alone holds the 

2nd largest number of seats in the House of Representatives, at 36 seats.61 Thus, the facts and opinions 

presented in the annual reports provided by local groups are taken seriously when it comes to developing 

international environmental policy on the U.S.-Mexico border. 
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U.S. Water Rights 
In the United States, groundwater is highly decentralized and is orchestrated by the individual 

States. While the U.S. federal government has a say in setting water quality standards, it does not have the 

power to regulate groundwater on a national scale, thus, each State is free to choose its own water law. It 

is not hard to imagine that, for the most part, each State has chosen a slightly different take on regulating 

groundwater. In the Border States alone, there are four different regulatory approaches for four different 

States. Texas employs the Rule of Capture, New Mexico utilizes the Prior Appropriation doctrine, and 

Arizona has a Reasonable Use approach, while California relies on a Correlative Rights system. The 

groundwater use doctrines in New Mexico, California, and Arizona will briefly be examined. More 

emphasis will be given to Texas groundwater laws. 

 New Mexico relies on the Prior Appropriation doctrine for aquifers, which allocates water rights 

temporally, giving priority to water users that were the first to utilize the underground resource. For 

example, “whoever drills into an aquifer first is deemed first in time, and thus, first in right.”62 This means 

that water users in New Mexico establish water rights by utilizing the water on a first come first serve 

basis, and water rights are given priority based on who used the resource first, provided that the usage was 

classified as ‘beneficial.’ Thus, as pumping permits reach the limit established by the State Engineer, 

water users that hold the oldest water rights are protected, while those with newer permits may be subject 

to smaller takings. Additionally, in New Mexico, a legal precedence has been set to acknowledge the 

relationship between surface and groundwater resources and it is the only Border State to do so. This is 

relevant because of how water rights are established, thus surface water rights and groundwater right have 

a connection in which the right to use can be litigated. 

In California the use doctrine of Correlative Rights is in place. Correlative Rights, as implied by 

the title, are correlated directly to the amount of land owned by the water user, a proportionate amount of 

groundwater is allocated based on property size in relation to other users. Furthermore, “the principle of 
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prior appropriation is used if extracted water is not used in the overlying land.”63 Groundwater extracted 

must be utilized on the overlying land, and if it is not, prior appropriation is enforced. Thus, water users 

that apply groundwater to overlying land are given legal priority over those that pump the water for off-

site usage. 

In contrast, Arizona utilizes the American rule of Reasonable Use, which allows landowners to 

pump groundwater in a manner that is beneficial, reasonable, and does not cause harm to neighboring 

water users. The nature of what is ‘reasonable’ is determined in part by location and spacing of wells, the 

amount of water pumped, in addition to the intended usage of the resource.64 Under this system of rights 

landowners may “pump unlimited amounts of water, so long as the landowner can show the water was 

withdrawn for a beneficial and reasonable purpose and does not unreasonably harm neighboring 

landowners.”65 Originally, Arizona required groundwater to be utilized on the overlying land, but now the 

rules regarding on site versus off site usage are being relaxed. 

Texas: Water Rights 
While all of the above-mentioned States have some concept of what is ‘reasonable’ usage for 

groundwater consumption, Texas has the most lax regulatory structure. Through Texas has a strong 

precedence for regulating groundwater quality, when it comes to groundwater consumption, the Rule of 

Capture use doctrine allows private landowners to pump as much water as they like. Also known as the 

‘Law of the Big Pump’, the Rule of Capture allows “unfettered extraction of groundwater.”66 Therefore, 

private landowners may pump as much groundwater as they can and may sell it to off-site users even if a 

neighboring well is negatively affected.  

In Texas, where over 94% of the land is privately owner, private property rights take priority and 

politically it is a State that historically resists ‘excess’ government.67 Texas may be reluctant to regulate 

aquifer pumping, however, over the last 20 years the Texas Legislature has put in place a framework for 
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voluntary groundwater conservation measures. By dividing up the State into several different hydrologic 

basins, and then designing appropriately sized Groundwater Management Areas (GMAs) and Priority 

Groundwater Management Areas (PGMAs), governance of groundwater was placed in the local policy 

realm.  

Additionally, if localities wish to have greater control of aquifer pumping, a region can come 

together to designate a Groundwater Conservation District (GCD). “Groundwater conservation districts 

are units of local government with the authority to regulate the spacing and production of water wells.”68 

GCDs are created to help design and carry out regional aquifer management plans. This type of district 

can be created by a consensus of landowners, by an act of the Texas Legislature, and by a 

recommendation from the Texas Commission on Environmental Quality (TCEQ). GCDs are comprised of 

a diverse group of regional stakeholders and allow for more localized control over groundwater resources 

in locations where groundwater is at risk. While Texas utilizes the Rule of Capture, a GCD can help 

regional landowners cooperate to effectively jointly manage local aquifer drawdown. The GCDs have the 

ability to regulate the number of wells, the appropriate spacing and production of wells, in addition to 

protecting current water user rights and identifying a long term aquifer management plan contingent on 

Desired Future Conditions (DFCs) and other appropriate measurements.69  

However, not all GMAs or even PMGAs have a GCD designated in their region and even those 

that do cannot prevent groundwater from being pumped off-site. In the Texas Panhandle, for example, 

infamous oil tycoon, T. Boone Pickens began buying up land and extensive water rights from the Ogallala 

aquifer in the 1990s in order to market the water to rapidly growing cities such as San Antonio and 

Dallas.70 Despite the rules in place regarding aquifer pumping under the GCD, there was nothing that the 

authorities could do to prevent Pickens from pumping the water and distributing it clear across the state. 

Texans guard their private property rights closely and, given the fact that the most recent meeting of the 
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82nd Texas Legislature in 2011 upheld the Rule of Capture, it is unlikely that there will be any change in 

the foreseeable future to the current use doctrine. 

Texas: Institutional Actors 
Water in Texas is a highly volatile topic owing to the fact that there never seems to be enough of 

it. That being said, it is not much of a jump in logic to say that the list of stakeholders is long and the 

political connections between the various stakeholders is often complex and contentious. However, in 

order to understand water policy in Texas it is important to identify the most powerful political players 

regarding groundwater issues. 

 Political power over water in Texas is divided between three organizations, the Texas Water 

Development Board (TWDB), the Texas Commission on Environmental Quality (TCEQ), and the Texas 

Parks and Wildlife Department (TPWD).  TWDB and TCEQ hold the majority of authority, with TPWD 

serving primarily as a source for natural resource evaluations, in the field of Texas water policy. 

Additionally, where they exist, regional GCDs play an arguably more important role than all other state 

agencies because they provide a voice to address local water issues. 

The TWDB’s mission is “to provide leadership, planning, financial assistance, information, and 

education for the conservation and responsible development of water for Texas.”71 TWDB holds a large 

degree of political influence because it is responsible for collecting and sharing data regarding surface and 

groundwater resources, providing financial assistance for water planning, offering technical advice for 

GCDs, in addition to assisting with water planning initiatives across the state. Thus, similar to the 

international BECC-NADB duo, TWDB has the authority to help cultivate the plans for water, decide 

where the establishment of GCDs is appropriate, and determine who gets funding for project 

development. 

Regulatory power is held primarily by TCEQ, and where TWDB operates as a planning and 

funding source, TCEQ holds the power of enforcement. TCEQ provides the regulatory framework for 
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State water resources by enforcing Texas water laws and accomplishes this partially through the adoption 

and implementation of environmental quality standards. It also functions by providing permitting for 

wells, and most importantly, monitoring the environmental health of the State’s resources.72 Furthermore 

TCEQ plays a key role in intra-agency cooperation and coordination, engaging local, state, federal, and 

international groups in the water resource management process. In effect, TWDB may have a large degree 

of political clout, but TCEQ has the governmental teeth. 

TPWD has the “primary responsibility for protecting the state’s fish and wildlife resources,” it 

does not have any regulatory authority over the State’s water resources.73 However, TPWD provides an 

important role for the protection of water resources by conducting natural resource evaluations for 

regional PGMAs, orchestrating public outdoor education programs, and by helping private landowners 

practice water conservation and sustainable land management techniques. In comparison with TWDB and 

TCEQ, TPWD operates by essentially providing expertise on the sustainable management of the State’s 

precious natural resources, both for state or local agencies and for the general public. 

In Texas, groundwater management is divided up into GMAs, and if TCEQ determines that a 

GMA is in danger, it can declare it a PGMA. El Paso County, overlying the Hueco Bolson, is considered 

a PGMA. Once an area is classified as a PGMA, state officials conduct further analysis to determine the 

threats facing the local aquifer. In many cases, TCEQ recommends the formation of a GCD in order to 

prevent further degradation, and if the local landowners do not form one, TCEQ will step in to establish a 

GCD. 74 However, in the case of the El Paso County PGMA, a GCD was not created. TCEQ determined 

that, owing to the stringent conservation measures implemented by EPWU, a GCD was not currently 

necessary, but stipulated that a regular re-analysis must continue to take place to ensure the sustainability 

of the Hueco Bolson.75 Thus, while TCEQ may not have the regulatory power to implement groundwater 
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pumping restrictions, the commission does have the power to create a GCD, if El Paso does not continue 

its rigorous conservation efforts.  

In summary, while El Paso County has been classified as a PGMA, it does not currently have a 

GCD managing well spacing or well production. However, EPWU has been classified as the regional 

water planner and has worked hard to implement serious water conservation methods including: the 

conjunctive use of surface and groundwater, the desalination of agricultural drain water and Hueco 

Bolson brackish water, the recharge of Hueco Bolson groundwater with treated surface water, and 

increased direct reuse of water within the city itself.76  

Mexico: Institutional Structures and Water Rights 
 The political structure in Mexico is vastly different than that of the U.S. In Mexico, water 

resources are considered national property, and while private land owners may use as much groundwater 

as they like (without causing harm to their neighbor), the Mexican government may take away rights as it 

pleases. Water resource management in Mexico is highly centralized, despite recent efforts towards 

decentralization. Given the traditions of centralized authority concerning water sector governance in 

Mexico it is not surprising that the transition towards the more decentralized Integrated Water Resource 

Management (IWRM) system, highlighted by the National Water Plan in 1975, has still not been 

completely instituted. This is partially because governing institutions do not want to weaken their power 

base.  

Institutional Structure 
In 1989 CONAGUA, the National Water Commission of Mexico, was established as the sole 

Federal authority to deal with water allocation, and was created to essentially implement and oversee the 

IWRM process.77 IWRM is a conceptual framework that encourages three key objectives; to balance the 3 

E’s, social equity, economic efficiency and environmental sustainability, to encourage cross sectoral and 

multi-level governance cooperation and coordination, and to promote the development of a long term 
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water management strategy. The major methods to accomplish these objectives include the following: 1) 

increase stakeholder participation, 2) promote efficient use and conservation, 3) adjust pricing to reflect 

‘true cost’, 4) promote public-private partnerships, and 5) ensure the integrated, cross sectoral 

management of water resources, as well as  multi-level governance coordination.78 

CONAGUA, or CNA, is responsible for policy, water rights administration, planning, irrigation 

and drainage improvement, water supply and sanitation development. Similar to the U.S. EPA, 

SEMARNAT operates as the Secretaria de Medio Ambiente y Recursos Naturales, and since 2000; CNA 

has been housed under SEMARNAT. Currently, CNA directs 13 administrative-hydrological regions 

based on 25 river basins. The river basin commissions are responsible for “planning, design, coordination 

and construction of irrigation projects, flood control program and hydropower generation.”79 While this is 

a clear move toward decentralization compared with historical water resource management, the regional 

hydrological offices still lack budgetary power and report directly to CNA. Thus, the river basin 

commissions essentially create the plans and advise CNA on what should be enacted at the local level, 

and then CNA accepts or rejects the suggestions and provides funding. 

The major structural problem with the IWRM paradigm is that the framework was developed by 

global water experts and not in context with real world attainability, so while the theoretical application 

sounds ideal, often in the real world the outcome is not. The idea of IWRM “banked heavily and in many 

cases naively on the conformity of large resource bureaucracies to open themselves to integration.”80  

This is particularly relevant in Mexico where the Mexican hydrocracy has been a longstanding centralized 

power over water resources and control over water has shifted frequently between different ministries. 

Additionally, with the constant shifting and merging of functional rivals, there is a large degree of 

interdepartmental conflict and low levels of integration. Furthermore, while it is a problem that CNA has 

yet to regulate the 2004 water law and disseminate some of its power, it is also true that in many cases the 
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local agencies are not institutionally prepared to manage their own financial and bureaucratic autonomy. 

River basin councils face challenges owing to “the lack of knowledge and expertise on the economic, 

social and environmental aspects of water” and high employment turnover rates.81  

While the conceptual framework for IWRM has been woven into the federal law, it has not been 

implemented regionally. Additionally, there is fear that IWRM may be just rhetoric used to support the 

strenghthening of CNA’s power structure. According to Rap et al., “IWRM can be used as a guise by the 

hydrocracy to reaffirm its position as the sole water authority and to frustrate a ‘deep’ transition from 

state-directed water management to polycentric and adaptive water governance.”82 The difficulty of 

IWRM implementation is further compounded by the uneven regional political landscape, where Mexican 

states have wide ranging, unequal degrees of resources and power. Moreover, challenges arise when 

water planners that are elected on a short term basis are required to plan for long term water resource 

management.83 

Mexico Water Rights 
 During the Post-Revolutionary Period (1920-1990) the Mexican government issued laws that 

increased the centralized authority of the federal government. However, starting as early as the 1940’s the 

government of Mexico began the painfully slow shift away from centralized authority. In the 1940’s the 

government created water-centered regional development programs. These programs generated the very 

first river basin commissions; however, the government gave these commissions limited power with no 

autonomy and total dependence on the federal authority.84  

It wasn’t until the 1960’s and 1970’s, when the government began to overhaul its irrigation 

systems, that a stronger push towards decentralization occurred. In 1975 the National Water Plan called 

for a new water law, a national water resource authority to manage the new water governance structure, 

and an IWRM governance structure. The National Water Plan also highlighted the need for more 
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efficiency in the water sector, higher water quality, cross-sectoral coordination between relevant 

governmental ministries and higher stakeholder involvement.85  This National Water Plan was the 

roadmap for the implementation of an IWRM system and the decentralization of water sector governance.  

Although this plan was released in 1975 and updated as recently as 2004, the government of 

Mexico has still not adequately achieved all of the goals put forth by the National Water Plan. One of the 

reasons that the process of decentralization has taken so long is because of funding issues. While CNA 

decided to give up some degree of control over regional water management no new revenue sources were 

directed to the state level. Furthermore, long held traditions of centralized power have also served as an 

obstacle to the completion of decentralization and this is a problem that Mexico continues to struggle with 

today. However, the still heavily centralized control over groundwater means that Mexico has a strong 

platform for negotiation of a binational agreement because there is only one set of laws to negotiate 

around. While groundwater “ownership is appurtenant to ownership of overlying property, and owners 

are otherwise free to use the water as they see fit subject to an obligation not to injure other parties, the 

utilization of groundwater may be legally regulated by the Mexican state.”86 Therefore, despite Mexico’s 

attempted shift toward decentralization, in all practicality, groundwater is still largely controlled by the 

Mexican government. 

Chihuahua Institutional Structure 
 On the Mexican side of the boundary, Cd. Juarez is located within the state of Chihuahua. As 

Mexico slowly begins to decentralize, it is important to take a look at the regional institutional actors. 

Under the CNA, administrative river basins are divided up into “four territorial levels: basin, sub-basin, 

micro-basin and aquifers, where the bodies are respectively known as councils, commissions, committees 

and groundwater technical committees (COTAS) or Comites Tecnicos de Aguas Subterraneas.”87 Cd. 

Juarez is located in Hydrological-Administrative planning area VI, overseen by the Rio Bravo council, 
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and is further designated as Hydrological Region 24, overseen by the Bravo-Conchos commission.88 

Planning in these administrative areas is limited because of funding and because “there is a general lack 

of information about groundwater/surface water interaction in Chihuahua”89 In Chihuahua the Junta 

Central de Agua y Saneamiento, or JCAS has the authority to oversee state issues relating to water, while 

Cd. Juarez’s Junta Municipal de Agua y Saneamiento, or JMAS, is in charge of local groundwater 

management. “Recently, CNA has begun to work more cooperatively with state governments, including 

that of Chihuahua, involving the states more closely in planning and decision-making.”90 However, that 

being said, it is still CNA that carries the final say in water resource management. 

Diplomatic Realities between the U.S. and Mexico 
  Owing to the current situation along the U.S. – Mexican border, there are numerous diplomatic 

constraints that serve as a barrier to further development of a transboundary aquifer management plan.  

The effects of the massive drug war in Mexico have hit Cd. Juarez the hardest over the last 

several years. Known to many as ‘Murder City’, groundwater conservation does not top the charts for 

priority in Cd. Juarez, and many of its residents are fleeing, despite the Mexican government’s best efforts 

to control the dangerous situation.91 Thus, even though Mexico has a solid legal foundation for 

negotiating a binational agreement, the political momentum is not there. Additionally, Mexico would not 

want to further jeopardize diplomatic relations with the U.S. over a contentious and highly politically-

charged agreement on groundwater management.  

Despite drug related violence, even if the political support were there for Mexico to work with the 

U.S. on a transboundary aquifer management plan, the IBWC lacks the power to negotiate on behalf of 

the U.S. without strong state backing. “The political-diplomatic reality is such that the IBWC-U.S. 

Section should not be expected to take initiative in developing proposals for transboundary groundwater 
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agreements in the absence of clear support from the affected U.S. state or states.”92 Furthermore, the 

States in question have already demonstrated time and time again their respective reluctance to cooperate 

on generating a binational transboundary aquifer agreement or treaty. As the situation currently stands, 

many of the Border States feel as though the IBWC’s Minute 242, under the 1944 Water Treaty, already 

infringes too much on their state rights.93 

A final impediment to the sustainable usage of the Hueco Bolson, and similar transboundary 

aquifers on the border, is the water pricing mechanisms in place. The price for groundwater is debatably 

low in the Hueco Bolson region.  Furthermore, “where water prices are low there is apt to be little 

awareness of scarcity and limited interest in conservation of existing supply whether the source is above 

or beneath the surface.”94 While EPWU has put in place a tiered pricing system, with higher usage 

demanding a higher price, the pricing for water is still comparably low, considering the level of scarcity. 

Additionally, JMAS (like much of Mexico) does not currently have a tiered pricing mechanism, and often 

loses revenue from water theft via illegal hook-ups. While there is cooperation among the two 

municipalities, it occurs primarily at the Federal level, as both EPWU and JMAS participate in the Tri-

Regional Planning group for the Transboundary Aquifer Assessment Act.95 Unfortunately, it is unclear to 

what degree the two municipalities are actually cooperating and whether or not this cooperative effort has 

made any strides towards joint management of the Hueco Bolson owing to a lack of transparency. 

Policy Options for the Hueco Bolson 
 The situation on the border warrants serious political consideration. Stressed transboundary 

aquifers, like the Hueco Bolson, require joint management in order to achieve sustainable groundwater 

usage levels. The following section will offer analysis of three distinctly different policy frameworks for 

transboundary aquifer management on the U.S.-Mexican boundary. The first option under consideration 

is that of maintaining the status quo, as oftentimes, the alteration of current policy requires more political 
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motivation than is generally available. Furthermore, it is important for policy makers to understand the 

potential drawbacks of maintaining a policy framework, in order to seriously consider a new policy 

direction. The second policy framework to consider is the drafting and signing of a new binational 

agreement, such as the Bellagio Draft Treaty. Finally, the Franco- Swiss Genevese Aquifer Agreement 

will be utilized as a potential model for cooperation over the Hueco Bolson. This type of agreement has a 

regional scope rather than a national scope, which means that this framework would allow for localized 

control of the Hueco Bolson without requiring a new binational treaty. 

Current Policy Framework- Maintaining the Status Quo 
 At this time the treaties and agreements that are in place between Mexico and the United States 

do not have enough regulatory power to do much beyond stipulating groundwater quality standards. Even 

Minute 242, of the 1944 Water Treaty, does not require much more than communication between the two 

countries regarding any development that has the potential to negatively impact transboundary aquifers. 

Currently, only the transboundary Yuma Mesa aquifer is regulated jointly by the U.S. and Mexico. Under 

Minute 242, Resolution 5 stipulates that “each country shall limit pumping of groundwaters in its territory 

within five miles of the Arizona Sonora boundary near San Luis to 160,000 acre-feet annually.”96 While 

Resolution 5 is concerned with the amount of groundwater pumped out of the Yuma Mesa aquifer, 

Resolution 6 requires the U.S. and Mexico to consult one another regarding any development that may 

potentially impact a transboundary groundwater source. Unfortunately, even though Resolution 5 and 

Resolution 6 give the IBWC arguable power to regulate pumping for the Hueco Bolson, the political 

impetus required to move forward in federal regulation of other cross-frontier aquifers, including the 

Hueco Bolson, is non-existent. 

Additionally, while the La Paz Agreement has generated a large degree of cooperation for 

environmental issues, when it comes to groundwater, only issues of water quality have been addressed 

through joint cooperation. Though the work accomplished under the auspices of the La Paz environmental 

plans has been effective in decreasing water pollutant sources, in regards to regulating the quantity of 
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groundwater available to each country, there is nothing in this agreement that can be utilized to formulate 

or strengthen a policy framework for managing groundwater quantity. 

To date, the Transboundary Aquifer Assessment Act (TAAA) has arguably had the largest impact 

on overall transboundary aquifer management in the border region. By generating a high degree of 

cooperation over data sharing and aquifer assessment, TAAA has created a potential platform to move 

forward in the direction of a binational agreement. In fact, in lieu of any further agreements TAAA has 

helped both countries, in addition to the municipalities affected, to gain a better sense of the natural 

resources available in the border region by providing detailed information on the condition of the 

aquifers. Education and cross-boundary cooperation for the management of transboundary aquifers, like 

the Hueco Bolson, are vital for understanding what must be done to reach sustainable groundwater usage. 

Moving forward on transboundary aquifer sharing and joint management will require both 

Mexico and the United States to overcome substantial political challenges. It has been acknowledged by 

all levels of political governance on both sides of the border that the Hueco Bolson is in danger from 

overexploitation and aquifer mining. Looking at the political-diplomatic realities on the border, and given 

the current regulatory structure, it will take a long time for the United States and Mexico to reach a point 

where regulating well spacing and groundwater pumping will even be a feasible option for other 

transboundary aquifers, without serious crisis occurring first. Furthermore, this type of structure may 

never be appropriate for Texas, where the Rule of Capture prevents the restriction of groundwater 

pumping. As it stands, the current regulatory structure allows a strong foundation for data sharing, but it 

has yet to be seen how this exchange of data will impact actual conservation efforts. Additionally, while 

Minute 242 provides the IBWC with the power to regulate pumping for the Hueco Bolson, it is highly 

unlikely that the IBWC/CILA will exercise this right unless a serious water crisis, requiring dispute 

resolution, occurs first. 
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A Binational Treaty: The Bellagio Draft  
 On the U.S. – Mexican border, the Hueco Bolson is one of the most critically endangered 

transboundary aquifers, and in order to address the issues that arise from sharing such a resource, many 

scholars and policy makers alike have argued that a comprehensive binational treaty is the only answer to 

solving joint management problems associated with transboundary aquifers. The Bellagio Draft Treaty 

was created specifically with the United States and Mexico in mind through a U.S.-Mexico 

Transboundary Resources Study Group initiated by Mexican Ambassador Cesar Sepulveda and Professor 

Albert Utton, in an attempt to provide a framework for the two countries to achieve equitable and 

sustainable sharing of international groundwater resources.97 Crafted by Robert Hayton and Albert Utton 

for the purpose of achieving “joint, optimum utilization of the available waters,” the Ixtapa Draft was first 

released in 1985, and after presentation at a conference in Bellagio, Italy in 1987, the Bellagio Draft 

Treaty was finally released, in its thoroughly revised version, in 1989.98  

The Bellagio Draft Treaty calls for the shared management of international aquifers through the 

establishment of a joint commission, a cooperative effort towards equitable sharing of the limited 

resources, mutual exchange of data, in addition to optimal utilization of groundwater resources based on 

an integrated management approach.99 Furthermore, a joint commission created by the Bellagio Draft 

Treaty would have the authority “to declare Transboundary Groundwater Conservation Areas, Drought 

Alerts, Drought Emergencies, and Public Health Emergencies.”100 Ideally, this framework could provide a 

preventative approach to diplomatic water sharing, by preemptively preparing joint management plans for 

times of crisis.  If the IBWC were to fulfill the role of this joint commission, it would constitute as a 

major strengthening of responsibility and authority. 

In regards to the potential functioning of the Bellagio Draft Treaty on the U.S. – Mexico border, 

the framework outlined by the draft constitutes strong language in support of conservation and 
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sustainability. If adopted, the Bellagio Draft Treaty would outline the allocation of groundwater resources 

on the basis of mutual agreement, rather than the current method of sovereign takings. Additionally, the 

Bellagio Draft Treaty offers a model for joint resource management that is consistent with the language 

outlined at the international level. The UN Convention on the Non-Navigational uses of International 

Watercourses, together with the Convention on Transboundary Aquifers, presented by the UN 

International Law Commission, outline “principles of equitable and reasonable utilization, obligation not 

to cause significant harm, a general obligation to cooperate, the regular exchange of data and information, 

and encouragement to develop bilateral and regional agreements and arrangements.”101  

While the agenda set forth by the Bellagio Draft Treaty may not seem controversial on the 

surface, the fact that the Draft Treaty acknowledges the legal relationship between surface and 

groundwaters is a major source of contention between the Border States. Currently, New Mexico is the 

only Border State that recognizes this hydrological relationship within the confines of its regulatory 

structure. Thus, the other Border States, Texas in particular, would never agree to sign an agreement that 

recognized the legal hydrological connection between surface and groundwater because it would set 

precedence for intensive state water law reform. The Bellagio Draft Treaty is ideal in theory, but it does 

not engage key players, namely the U.S. Border States. In light of the complexities presented by the 

current legal structures on the U.S. – Mexico border, a new bilateral treaty would be extremely difficult to 

achieve. This is the reason that, twenty-two years later, this model treaty is largely regarded as an 

optimistic scholarly endeavor, lacking true political feasibility.   

A Regional Approach: The Franco- Swiss Genevese Aquifer Agreement 
 Though it may not currently be politically feasible for the U.S. and Mexico to sign a new treaty 

on shared groundwater, the problems in the Hueco Bolson remain. Drawdown of the water table, in 

addition to serious issues of water quality, threatens the future of the cross-boundary aquifer and the 

communities that depend on it. In order to secure the sustainable consumption of the Hueco Bolson, 

stronger joint management must occur, even if it is not on the national level. An agreement modeled after 
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the Franco-Swiss Genevese Aquifer Agreement offers a potential way forward for the El Paso- Cd. Juarez 

area through a cooperative transboundary aquifer management plan between Texas and Chihuahua. 

 For over thirty years the Franco- Swiss Aquifer Agreement has provided a successful model for 

transboundary aquifer management between the Prefect of Haute-Savoie and the Canton of Geneva. 

Similar to the principles outlined by the Bellagio Draft Treaty and other major international conventions 

on groundwater, the Franco-Swiss Aquifer Agreement provides for the mutual management framework 

through the creation of a joint commission, the formation of annual management plans, and the equitable 

use of transboundary groundwaters.102 However, the agreement does not attempt to define the relationship 

between surface and groundwaters. What the agreement does is to assist in the fair and sustainable usage 

of the Genevese aquifer, by providing for combined management of groundwater extraction. The 

commission is charged to cooperate by monitoring “the control of the volume of water extracted by the 

various users.”103 Cooperation is further institutionalized in the agreement by requiring the joint 

commission to meet alternately between the two jurisdictions. Additionally, the regulatory structure 

requires that out of the six commissioners (three from each region) four must have a strongly technical 

background in water resource management. This stipulation allows for a less politically biased usage of 

the aquifer.  

 If implemented in the Hueco Bolson, the Franco-Swiss Genevese Aquifer Agreement could 

provide an interesting framework. With a more regional scope, the problems facing the Hueco Bolson 

could be handled by Texas and Chihuahua, in a mutual and cooperative manner, in collaboration with El 

Paso and Cd. Juarez. However, because the Rule of Capture prevents Texas from actively restricting 

groundwater pumping, stakeholders in El Paso would need to create a GCD, instead of just being 

designated a PGMA, prior to formulating an agreement with Cd. Juarez. A GCD in El Paso County would 

provide local water managers the ability to control well spacing and production, in addition to having a 

similar scale of management for cooperation with Chihuahua. By creating a similar scope of management, 

El Paso and Cd. Juarez could gain greater foothold for joint cooperation. Similar to the commission 
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between the Prefect of Haute-Savoie and the Canton of Geneva, Texas and Chihuahua could establish a 

Cooperative Working Group, housed under the IBWC/CILA. By establishing a working group, creating 

annual management plans that stipulate the control of groundwater pumping by specifying well spacing 

and production, in addition to cooperatively and equitable sharing the waters from the Hueco Bolson, a 

Cooperative Agreement negotiated between Cd. Juarez and El Paso would offer an ideal management 

framework for the region. 

Currently, on the border, the U.S. and Mexico are already required by Minute 242 to consult one 

another regarding any development that may impact the aquifer. Additionally, as stipulated by the TAAA, 

the two countries are obligated to exchange data and information regarding the state of the Hueco Bolson 

in a common data store house.  

Without infringing on any federal agreements currently in place, a cooperative agreement 

modeled after the Franco-Swiss Genevese Aquifer Agreement could deliver a framework for 

collaboration on a more regional scale. This possibility has the potential for political-diplomatic 

feasibility because it does not interfere with federal or state sovereignty, nor does it attempt to agree on a 

specified set of groundwater laws. Moreover, if El Paso established a GCD, the city would be able to 

regulate well spacing and production without undermining the Rule of Capture, and would also have a 

similar management scale to Cd. Juarez, further increasing the chances of success. The Franco-Swiss 

Genevese Aquifer Agreement is a solid model for transboundary aquifer sharing, and it would provide an 

appropriate level of cooperation for the Hueco Bolson by avoiding some of the contentious issues raised 

by a new bilateral treaty. Moreover, this model could provide for strengthened relations between El Paso 

and Cd. Juarez, at least insofar as the Hueco Bolson is concerned.  

  

Conclusion: Evaluating the Policy options 
 The Hueco Bolson requires a deeper level of cross-boundary cooperation to achieve sustainable 

and just utilization of its waters. The current regulatory framework does not provide adequate protection 
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for the aquifer. While Minute 242 may seem to allow the IBWC to regulate usage of the Hueco Bolson, 

its current political composition will not sanction such a regulation, lacking a severe and devastating 

water crisis. The Bellagio Draft Treaty offers an idealistic framework for joint cooperation, however, 

there are significant issues regarding the political feasibility of such an option owing to legal and 

diplomatic constraints between the U.S. and Mexico. It is unlikely that a new bilateral treaty will be 

negotiated. However, the Franco-Swiss Genevese Aquifer Agreement offers a compromise model, 

somewhere between maintaining the status quo and negotiating a bilateral treaty. This agreement offers 

an archetypal framework for regional cooperative management of a vital and endangered aquifer.  

With a regional agreement in place, similar to the Franco-Swiss Genevese Aquifer Agreement, El 

Paso and Cd. Juarez could focus on localized joint management of the Hueco Bolson, without sacrificing 

the respective sovereignty of their individual national interests. An informal agreement negotiated 

between the two cities, at the state level, could provide for an ideal framework. Under the informal 

agreement a Cooperative Working Group could be established in place of a formalized commission, and 

then housed under the IBWC/CILA. Additionally, a new Cooperative Working Group between Cd. Juarez 

and El Paso would be modeled after the joint commission in the Franco-Swiss Genevese Agreement. The 

requirement for a Cooperative Working Group between the municipalities could help overcome 

traditional rivalries seen in the IBWC, especially if El Paso and Cd. Juarez followed the example provided 

by the Franco-Swiss Agreement and ensured technical cooperation, in addition to alternating the location 

of annual meetings.  

The main difficulty that would have to be negotiated is that of regulating pumping, which does 

not fall under Texas water law. El Paso County would need to declare a new GCD in the area in order to 

obtain the authority to regulate well spacing and production. From there a Cooperative Working Group 

would establish annual management plans through reasonable and collaborative Hueco Bolson water 

sharing. Specific strategies to be implemented by the sister cities could be modeled after the highly 

successful conservation measures currently in place in El Paso, namely that of conjunctive surface water 
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and groundwater use, direct reuse of water, in addition to a potential tiered pricing mechanism. Texas and 

Chihuahua would have to alter some aspects of the policy framework, such as a Cooperative Working 

Group versus a formal commission, in order to increase the applicability of the model to the region. 

Overall, the Franco-Swiss Genevese Aquifer Agreement has the highest potential, as a policy framework, 

for avoiding serious dispute over groundwater, by ensuring the equitable and sustainable usage of the 

Hueco Bolson for future generations. 

 In conclusion the Hueco Bolson presents a diplomatic challenge to all levels of governance on 

the border. If a joint management system is not negotiated between Cd. Juarez and El Paso, both cities run 

the risk of losing the precious aquifer that so many lives depend on. While the La Paz Agreement assists 

in the amelioration of pollution issues by identifying and funding infrastructure improvement projects, it 

was never intended to address issues of groundwater consumption. Furthermore, though Minute 242 

under the 1944 Treaty recognizes the need for both countries to communicate on large development 

projects, only pumping in the Yuma Mesa aquifer on the Arizona-Sonora border is actually regulated. 

Currently there is no comprehensive bilateral agreement on the joint sharing of transboundary aquifers 

and there is unlikely to be any political impetus in the near future to draft such an agreement. In lieu of 

any comprehensive binational management plan for transboundary aquifers, Cd. Juarez and El Paso must 

work together in order to formulate a joint management framework for the Hueco Bolson so that it may 

remain a viable resource for future generations. 
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