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Summary

The United States and Mexico share the waters of the Colorado River and the Rio Grande. A bilateral water treaty from 1944 (the 1944 Water Treaty) and other binational agreements guide how the two governments share the flows of these rivers. The binational International Boundary and Water Commission (IBWC) administers these agreements. Since 1944, the IBWC has been the principal venue for addressing river-related disputes between the United States and Mexico. The 1944 Water Treaty authorizes the IBWC to develop rules and to issue proposed decisions, called minutes, regarding matters related to the treaty's execution and interpretation.

Water Delivery  Requirements Established in Binational Agreements. The United States' and Mexico's water-delivery obligations derive from multiple treaty sources and vary depending on the body of water. Under the 1944 Water Treaty, the United States is required to provide Mexico with 1.5 million acre-feet (AF) of Colorado River water annually. The 1944 Water Treaty also addresses the nations' respective rights to waters of the Rio Grande downstream of Fort Quitman, TX. It requires Mexico to deliver to the United States an annual minimum of 350,000 AF of water, measured in five-year cycles (i.e., 1.75 million AF over five years). For waters of the Rio Grande upstream of Fort Quitman, a 1906 bilateral convention requires the United States annually to deliver 60,000 AF of water to Mexico.

Developments in the Colorado River Basin. The United States continues to meet its Colorado River annual delivery requirements to Mexico pursuant to the 1944 Water Treaty. At the forefront of recent IBWC actions on the Colorado River are efforts to cooperatively manage the Colorado River's water and infrastructure to improve water availability during drought and to restore and protect riverine ecosystems. Minute 323 is a set of binational measures in the Colorado River basin that provides for binational cooperative basin water management, including environmental flows to restore riverine habitat. Minute 323 also provides for Mexico to share in cutbacks during shortage conditions in the U.S. portion of the basin. Additionally, Minute 323 designates a "Mexican Water Reserve" through which Mexico can delay its water deliveries from the United States and store its delayed deliveries upstream at Lake Mead, thereby increasing the lake's elevation. Lake Mead elevation is the baseline used for determining shortage conditions and associated water delivery cutbacks for the lower Colorado River basin states of Arizona, California, and Nevada. Recent congressional attention to the Colorado River basin has related largely to oversight of Minute 323 implementation and water management during potential shortage conditions.

Developments in the Rio Grande Basin. On multiple occasions since 1994, Mexico has not met its Rio Grande delivery obligations within the five-year cycle established by the 1944 Water Treaty. For example, Mexico fell 15% below its water-delivery obligations under the 1944 Water Treaty for the five-year cycle from 2010 to 2015. Mexico addressed its deficit by early 2016. The October 2015 to October 2020 cycle is under way. Mexico offset its below-target deliveries for the first year of this cycle with additional deliveries in the second year. IBWC indicates that Mexico delivered less than its 350,000 AF in the third year of the cycle; however, higher deliveries in the second year resulted in Mexico's deliveries being almost at 98% of the three-year cumulative delivery target of 1.05 million AF.

Some U.S. stakeholders promote the adoption of mechanisms to achieve a water-delivery regime by Mexico that provides more reliability and benefit for U.S. interests in Texas. The IBWC is developing a binational model for water management in the Rio Grande, as part of its broader effort to improve reliability in Mexico's water deliveries. Congress has been involved in the recent Rio Grande water-sharing issues through oversight. Congress requires the U.S. Department of State to report annually on Mexico's deliveries and on efforts to improve Mexico's treaty compliance.











Introduction

The United States and Mexico share a nearly 2,000-mile border and multiple rivers, including the Colorado River and the Rio Grande. Predominantly located in the United States, the Colorado River crosses the U.S.-Mexico border and empties into the Gulf of California. The Rio Grande's headwaters are in the United States, its significant tributaries lie in both the United States and Mexico,1 and its riverbed is the U.S.-Mexico border in Texas. These shared surface waters, which are shown in Table 1, are important to many border community economies and water supplies.

In 1944, the United States and Mexico entered into the Treaty on Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande (hereinafter 1944 Water Treaty),2 which established the International Boundary and Water Commission (IBWC) to oversee the U.S.-Mexico border and water treaties. To date, Congress has been involved in binational water sharing pursuant to the 1944 Water Treaty primarily through oversight. This includes oversight of IBWC's actions to manage the Colorado River's water and infrastructure to improve water availability during drought and to restore and protect riverine ecosystems. On multiple occasions since 1994, Mexico has not met its Rio Grande water delivery obligations to the United States within the five-year period prescribed by the 1944 Water Treaty. Since 2014, Congress has directed the U.S. Department of State to report annually on Mexico's deliveries and on efforts to improve Mexico's treaty compliance.3

This report examines binational sharing of the Colorado River and the Rio Grande and addresses


	the evolution and framework of the IBWC and binational boundary and water treaties;

	Colorado River water sharing background and recent developments; and

	Rio Grande water sharing background and recent developments.



Appendix A provides detailed information regarding the reporting requirements established by Congress for the Rio Grande in ill and report language since 2014. Appendix B provides information on drought conditions in North America in recent years. Appendix C provides information on binational transboundary aquifers, which contain shared groundwater.4











	Figure 1. Illustration of the Colorado River and Rio Grande Basins and the Boundaries of U.S.-Mexico Binational River Basins




	



	Source: Congressional Research Service (CRS).

Notes: Black line in figure represents the U.S.-Mexico border. Not all tributaries of the Colorado River and Rio Grande are shown or labeled. For more detailed figures, see Figure 2 for the Colorado River basin and Figure 3 for the Rio Grande basin.








International Boundary and Water Commission and Water-Related Treaties

Evolution of the International Boundary and Water Commission

Beginning with the 1848 Treaty of Guadalupe Hidalgo, which ended the Mexican-American War, the United States and Mexico entered into a series of treaties to establish their official borders.5 The Treaty of Guadalupe Hidalgo identified portions of the Rio Grande and Colorado Rivers as comprising parts of the border.6 In 1889, the United States and Mexico created the International Boundary Commission (IBC) to interpret and apply border agreements.7

In 1895, in light of reports that the United States' westward expansion was creating water shortages,8 Mexico claimed that the United States was violating international law by diverting the Rio Grande excessively.9 Although the U.S. Attorney General opined that the United States had not breached its international obligations,10 the United States agreed to deliver 60,000 acre-feet (AF) of water from the Rio Grande annually to Mexico in exchange for Mexico relinquishing its claims to Rio Grande waters forming the U.S.-Mexico border between El Paso and Fort Quitman, TX (1906 Convention).11 In the 1944 Water Treaty, the United States and Mexico allocated water in the Rio Grande basin below Fort Quitman, TX, and in the Colorado River basin;12 they also authorized the IBC to oversee U.S.-Mexico water-allocation treaties,13 renaming it the IBWC.14

Structure and Role of the International Boundary and Water Commission

Overseeing border demarcation, water allocation administration, and flood control,15 the IBWC regulates sanitary measures and works that the United States and Mexico construct at the U.S.-Mexico border.16 The IBWC consists of U.S. and Mexican Sections, each led by an engineer commissioner, two principal engineers, a legal adviser, and a foreign affairs secretary.17 The U.S. Section of the IBWC (USIBWC) is headquartered in El Paso, TX, and the Mexican Section is located in Ciudad Juárez, Chihuahua.18

The USIBWC is a federal agency, operating under the Department of State's foreign policy guidance.19 The President appoints the USIBWC commissioner,20 the tenure of which has ranged from a few months to 27 years.21 Historically, the position has not been subject to Senate confirmation. The IBWC typically is funded through Annual Department of State, Foreign Operations, and Related Programs appropriations acts.22 Mexico's Ministry of Foreign Affairs oversees the Mexican Section of the IBWC.23

The Minute Process

The 1944 Water Treaty authorizes the IBWC to develop rules and to issue proposed decisions, called minutes, regarding matters related to the treaty's execution and interpretation.24 Once issued, a proposed minute is forwarded within three days to the government of each country for approval.25 If neither country announces its disapproval within 30 days, the minute is considered adopted.26 If either government disapproves, the matter is removed from IBWC control and the two governments negotiate the issue.27 If the two governments reach an agreement, the IBWC must take any further acts "as may be necessary to carry out such agreement."28 The Department of State is the U.S. agency that responds to proposed minutes and negotiates resolutions.29

Minutes adopted pursuant to the 1944 Water Treaty have addressed a range of issues,30 including the operation and maintenance of cross-border sanitation plants,31 water conveyance during droughts,32 dam construction,33 and water salinity problems.34 Because the IBWC also has jurisdiction over certain issues related to binational border treaties, minutes address boundary demarcation matters.35 The 1944 Water Treaty authorizes the executive branch to agree to minutes, which are considered binding executive agreements between the United States and Mexico.36 In consenting to the 1944 Water Treaty, however, the Senate provided that the IBWC and the Secretary of State cannot commit the United States to build works at U.S. expense without Congress's prior approval.37 Accordingly, Congress has passed legislation authorizing construction of public works and projects pursuant to the 1944 Water Treaty.38

Water Delivery Requirements Established in the 1944 Water Treaty

The 1944 Water Treaty defines the basic water-distribution arrangements between the United States and Mexico as


	For the Colorado River basin, the United States provides Mexico with 1.5 million AF of water annually.39

	For the Rio Grande basin below Fort Quitman, TX,

	Mexico and the United States each have a right to one-half of the Rio Grande main channel flow.40

	Mexico has a right to two-thirds of the flows from the Rio Grande's Conchos, San Diego, San Rodrigo, Escondido, and Salado Rivers and the Las Vacas Arroyo tributaries (Mexican Tributaries).41

	The United States has a right to flows from tributaries that feed the Rio Grande in the United States and one-third of the Mexican Tributaries flows,42 which must average at least 350,000 AF per year, measured in five-year cycles.43



If Mexico fails to meet its minimum Rio Grande flow obligations for a five-year cycle because of extraordinary drought—a term not defined in the 1944 Water Treaty or in any minute—it must replace the deficiency during the next five-year cycle.44 Minute 234 established that Mexico may repay a water debt using its Mexican Tributaries water allotment or water stored in international reservoirs,45 such as the Falcon Dam and Amistad Dam,46 located on the Rio Grande on the border of Texas and Mexico.

If Mexico fails to meet its minimum Rio Grande flow obligations for a five-year cycle and the countries dispute that an extraordinary drought existed, Article 24(d) of the 1944 Water Treaty provides certain mechanisms for dispute resolution. First, the IBWC has authority "to settle all differences that may arise between the two Governments with respect to ... application of the Treaty, subject to the approval of the two Governments."47 If the commissioners cannot resolve a dispute, the United States and Mexico address it through diplomatic channels.48 Article 24 also allows the countries to seek recourse through any "general or special agreements which the two Governments have concluded for the settlement of controversies."49

Article 9 of the 1944 Water Treaty provides the IBWC with some flexibility regarding diverting water from the Rio Grande. For example, if an extraordinary drought occurs in one country, the IBWC may permit water to be withdrawn from the other country to help alleviate drought conditions.50 Further, the IBWC may allow one country to use the other's water if this can be accomplished "without injury to the latter and can be replaced at some other point on the river."51 Temporary IBWC-authorized water diversions from one country to another do not establish permanent rights to divert.52 Under Article 9 of the 1944 Water Treaty, the IBWC also maintains records on water belonging to Mexico and the United States.53

The 1944 Water Treaty establishes a hierarchy of preferred water uses: (1) domestic and municipal uses; (2) agriculture and stock raising; (3) electric power; (4) other industrial uses; (5) navigation; (6) fishing and hunting; and (7) any other beneficial uses, which may be determined by the commission.54 Some have critiqued this hierarchy for not providing water for ecological purposes.55 In addition, the 1944 Water Treaty does not expressly establish water quality  requirements; it establishes only the water quantity requirements outlined above.56

A protocol accompanying the 1944 Water Treaty establishes that works, such as dams and conveyance structures located wholly in one country and used only partly for treaty compliance, shall be constructed and operated by the federal agencies of that country, consistent with the treaty and in cooperation with the IBWC.57 Subsequent minutes, such as Minute 319 and Minute 323, provide for integrated operations in specific circumstances.58 This report discusses Mexico's reservoir operations and treaty obligations in the "Rio Grande Basin Below Fort Quitman, TX" section below, which focuses on Mexico's Rio Grande water delivery shortfalls.

Other Provisions of the 1944 Water Treaty

In addition to allocating water, the 1944 Water Treaty, among other things, (1) provides for construction of certain dams and channels along the rivers,59 (2) requires the IBWC to establish flood control studies and plans,60 (3) provides for the IBWC to study and plan for hydroelectric energy generation along the rivers,61 and (4) requires the IBWC to regulate maintaining and operating reservoirs.62 These treaty requirements are beyond the scope of this report. 

Post-1944 Border Treaties

Although the 1944 Water Treaty empowered the IBWC to issue proposed minutes on treaty interpretation and execution, the United States and Mexico resolved some post-1944 border disputes through new treaties. In 1963, the nations concluded the Chamizal Convention, which resolved a long-standing border dispute relating to weather-related shifts to the Rio Grande's channel at the border of El Paso, TX, and Ciudad Juárez, Chihuahua.63 Although the United States and Mexico agreed to create an international arbitration panel to resolve which nation owned a disputed tract of land—known as the Chamizal tract—that shifted to the north bank of the Rio Grande,64 the United States rejected the arbitration panel's decision.65 The nations eventually resolved the dispute in the Chamizal Convention by relocating the Rio Grande channel and transferring more than 400 acres to Mexico on the south side of the river.66 The Chamizal Convention charged the IBWC with physically relocating the channel and with the "maintenance, preservation, and improvement of the new channel."67 Congress implemented the Chamizal Convention into U.S. law through the American-Mexican Chamizal Convention of 1964.68

The Rio Grande and the Colorado River changed course in other locations during the 20th century, leading to further disputes over sovereignty and land ownership at the border.69 In 1970, the United States and Mexico concluded a treaty (1970 Boundary Treaty) to resolve "all pending boundary differences between the two countries."70 Under this treaty, portions of the Rio Grande and the Colorado River remain international boundaries between the United States and Mexico.71 The treaty also creates mechanisms for the nations and the IBWC to minimize shifts in the boundary rivers' channels and to resolve disputes resulting from such changes.72 Among other things, the 1970 Boundary Treaty prohibits the United States and Mexico from constructing "works" that would deflect or obstruct the normal flow of the rivers. It also requires each nation to remove and pay damages for prohibited works that the IBWC determines have caused "adverse effects" and authorizes the IBWC to recommend improvement projects to stabilize the rivers' channels.73 In addition, the 1970 Boundary Treaty established maritime boundaries in the Gulf of Mexico and the Pacific Ocean.74 Congress implemented the 1970 Boundary Treaty into domestic law through the American-Mexican Boundary Treaty Act of 1972.75

Colorado River Basin

As depicted in Figure 2, the Colorado River and its tributaries flow through seven U.S. states (Arizona, California, Colorado, Nevada, New Mexico, Utah, and Wyoming) and forms the border between the Mexican states of Baja California Norte and Sonora, before emptying into the Gulf of California. Ninety-seven percent of the basin is in the United States. Disputes have occurred over the use of Colorado River water supplies for most of the past century. Although many of these disputes have related to state allocations within the United States, issues also have arisen between the United States and Mexico over water quality, availability, and conservation. 

In the first half of the 20th century and when the United States and Mexico were negotiating the 1944 Water Treaty, there were varying estimates of the average volume of flow in the Colorado River. Many of the estimates fell between 16 million AF and 17 million AF annually, although other estimates were higher and lower.76 The U.S. Department of the Interior's Bureau of Reclamation has estimated the long-term average natural flow of the river between 1906 and 2016 at 14.8 million AF.77 At the same time, natural flows from 2000 to 2016 (i.e., during the current ongoing drought) were estimated to be 12.4 million AF.78 Since the 1.5 million AF in flows reaching Mexico generally has been a constant requirement since the 1944 Water Treaty, lower overall flows on the river mean the United States retains less of the river's natural flows than originally estimated.79

In December 2012, the Bureau of Reclamation published a study documenting that the demand for the basin's water in the United States in some years exceeds supply.80 The study projected that the demand-supply imbalance would worsen in coming decades. Although discussion of Colorado River water issues within the United States is beyond the scope of this report, concern about meeting future U.S. demands is significant to discussions about water sharing with Mexico.

The following treaty-implementation issues in the Colorado River basin are discussed in more detail below: salinity, instream flows for environmental restoration, Minute 319, and Minute 323 (which replaced Minute 319).









	Figure 2. Colorado River Basin




	



	Source: The Earth Institute at Columbia University, at http://blogs.ei.columbia.edu/wp-content/uploads/2012/12/CO-River-Basin-REVISED.jpg; modified by CRS. 








Salinity

Although the United States has consistently delivered Mexico's annual minimum allotment of Colorado River water, disputes have arisen about the quality of the water. In the 1960s, salinity in the Colorado River rose dramatically. Mexico was receiving water that was too salty for human, livestock, or agricultural uses. The IBWC facilitated agreement by both countries to Minute 218, which took effect in 1965 for a period of five years and required the United States to extend a drainage channel to reduce salinity. Five years later, Mexican farmers remained angry about the salinity issue. After the Mexican government threatened to take the water dispute to the International Court of Justice, the United States agreed to a new minute, Minute 242 (Permanent and Definitive Solution to the International Problem of the Salinity of the Colorado River), in 1973. Per Minute 242, the United States agreed to construct additional channels to control salinity, fund cleanup of the Mexicali Valley lands damaged by the accumulation of salts, and keep salinity levels of delivered water below a certain level.81 Minute 242 remains in force, and the United States continues to comply with its provisions. Although the IBWC-backed resolution to this crisis proved successful, the agreement took a long time and required external pressure.82

Instream Flows for Environmental Restoration

Prior to significant expansion of the basin's water consumption, the Colorado River Delta, at the terminus of the Colorado River, covered 9,650 square miles in the United States and Mexico. The Mexican portion of the delta (where the majority of the delta is located) contains wetlands, woodlands, and desert areas, which are home to many endangered species; part of Mexico's delta is a designated United Nations Biosphere Reserve. Diversion of water resulting in reduced river flows into the delta, conversion of river floodplain to agricultural lands, and groundwater pumping have contributed to the degradation of 90% of the delta's wetlands.83

Environmental advocates recommend that annual flows accompanied by short-duration, high-volume releases (known as pulses or pulse flows) of water every four years would help restore the wetlands.84 These environmental stakeholders have argued that environmental protection should be part of how the United States and Mexico share the river's water. Other stakeholders are less supportive of these restoration efforts. Some are concerned that such efforts may reduce the water available for U.S. users. Others do not want to support these efforts until issues with Mexico's water deliveries in the Rio Grande basin have been addressed (discussed in "Stakeholder Perspectives" of "Rio Grande Basin" section).

The issue of instream flows for environmental protection entered bilateral discussions at the IBWC in the late 1990s. Bilateral discussions in the basin coalesced around improved management of and conservation of both the Colorado River and its delta. Both governments, along with state officials and conservation groups, worked with the IBWC to develop an agreement that would allocate water to Mexico based on whether there was a surplus or a drought and would allow for joint investments to create greater environmental protection, as well as greater water conservation (i.e., ability to store water) for Mexico. These discussions led to Minute 319, which was replaced by Minute 323 in September 2017. Both minutes are discussed below.

Minute 319: Water Conservation and Environmental Restoration

Minute 319 (Interim International Cooperative Measures in the Colorado River Basin through 2017 and Extension of Minute 318 Cooperative Measures to Address the Continued Effects of the April 2010 Earthquake in the Mexicali Valley, Baja California) was signed on November 20, 2012, and was set to expire on December 31, 2017.85 It was replaced by Minute 323 in September 2017. Minute 319 allowed for temporary adjustments to water deliveries to Mexico based on basin drought or surplus water conditions, joint investments to create greater environmental protection, measures to incentivize water conservation, and greater water storage for Mexico in upstream reservoirs. Some viewed Minute 319, when taken together with two prior and related minutes, as recognizing environmental uses as a beneficial use for the basin's treaty waters.86

Key elements of the agreement included the following:


	extending provisions of Minute 318 (Cooperative Measures to Address the Continued Effects of the April 2010 Earthquake in the Mexicali Valley, Baja California) to allow Mexico to defer delivery of its Colorado River water allocation while the country repairs earthquake-damaged infrastructure;

	delivering additional water (i.e., above the 1.5 million AF annual delivery required by the 1944 Water Treaty) to Mexico when water levels are high in Lake Mead;

	reducing deliveries to Mexico during water shortage conditions in the Colorado River basin (i.e., Mexico's annual water deliveries would be reduced if Lake Mead elevations indicated shortage conditions, similar to reduction by the U.S. lower basin states);87

	creating a mechanism by which U.S. water deliveries to Mexico could be held in U.S. reservoirs for subsequent delivery;

	continuing to address salinity concerns per Minute 242; and

	implementing a pilot program of jointly funded water efficiency and conservation projects in Mexico.88



Under the Minute 319 pilot program, stored water was used for a pulse flow from March 23, 2014, to May 18, 2014. The water releases were intended to simulate a spring flood. The high releases meant that, after multiple years of the river not reaching its estuary, the instream flows were sufficient for the river to reconnect with its estuary. The releases and the impacts on instream flow, stream topography, salinity, groundwater, vegetation, birds, and aquatic species were monitored by a binational team of experts. The goal of the pilot program's pulse flow was to improve understanding of water management alternatives for ecosystem restoration.

The IBWC released an interim report providing preliminary results in 2016 based on data through early December 2015.89 The report's interim observations included the following:


	4,000 acres of the channel and adjacent lands were inundated, resulting in connectivity from the dam to the river's estuary for the first time since 1997;

	bird diversity and abundance improved in the floodplain in 2014 and in 2015;

	active management of riparian sites would be needed for improved restoration of native riparian species; and

	more freshwater would be required to enhance the fish and zooplankton in the upper estuary.90



Under Minutes 318 and 319, Mexico deferred delivery and stored some of its water under the 1944 Water Treaty in Lake Mead.91 According to the then-USIBWC commissioner, Mexico's deferred deliveries added to the volume of water stored in the reservoir (i.e., raised the lake's water elevation).92 Related efforts, including but not limited to actions under Minute 318 and Minute 319, resulted in nearly 10 additional feet of water elevation in Lake Mead at the end of 2016, according to the Bureau of Reclamation, which is the federal agency responsible for operating Lake Mead.93 These water conservation efforts, including the water in storage as a result of Minutes 318 and 319, helped to keep the projected January 1 elevations of Lake Mead higher than 1,075 feet above sea level during the life of the agreements.94 If the projection had shown a water elevation below 1,075 feet, the following would have occurred:


	reductions in Colorado River water deliveries for the lower basin states would have been triggered, and

	reductions in Colorado River water delivered to Mexico pursuant to Minute 319.



In the absence of Minute 319, Mexico would have experienced reductions in the U.S. delivery of Colorado River water only if the extraordinary drought provision for the Colorado River basin in the 1944 Water Treaty had been triggered.95 That is, without Minute 319, the U.S. lower basin states would not have benefited from Mexico sharing in cutbacks during basin shortage conditions unless the extraordinary drought treaty condition had been met. Similarly, without Minute 319, these U.S. states would not have benefited from higher Lake Mead elevations resulting from delayed deliveries by Mexico of its water under the 1944 Water Treaty.96

Minute 323: Extension and Expansion of Cooperative Measures

Minute 323 (Extension of Cooperative Measures and Adoption of a Binational Water Scarcity Contingency Plan in the Colorado River Basin) extends or replaces key elements of Minute 319.97 Minute 323 resulted from more than two years of negotiations among federal and state authorities from both governments, with binational input from water users, scientists, academics, and nongovernmental organizations.

The officials from the two countries signed Minute 323 on September 21, 2017, and it is to be enforced through December 31, 2026. Although Minute 323 is based in part on provisions from Minute 319, Minute 323 also contains additional sections on variability of flows arriving in Mexico and initiates a Binational Water Scarcity Contingency Plan. Minute 323 aims to provide water supply certainty and adequate planning opportunities and is expected to benefit both sides of the border, according to the IBWC.98

Minute 323 established resolutions on the following:


	extending provisions of Minute 319 to deliver additional water to Mexico when water levels are high in Lake Mead;

	extending provisions of Minute 319 to reduce deliveries to Mexico during water shortage conditions in the Colorado River basin, including additional planning, reporting, and coordination measures to reduce future risk to both countries of low elevation in Lake Mead reservoir;99 

	establishing a Binational Water Scarcity Contingency Plan, under which each country saves specified volumes of water at certain low reservoir elevations for recovery when reservoir conditions improve;100

	creating Mexico's Water Reserve, whereby U.S. water deliveries to Mexico can be held in U.S. reservoirs in the event of potential emergencies or as a result of water conservation projects in Mexico, to be available for subsequent delivery;

	continuing to address salinity concerns per Minute 242;

	identifying measures related to variability of flows arriving in Mexico;

	providing water and funding for habitat restoration and related monitoring;

	investing in water conservation and new water sources projects to allocate some of the additional water flows for environmental purposes; and

	noting ongoing consultations for design, construction, operation, and maintenance of the All-American Canal, which eventually would need to be addressed in a separate minute.



Minute 323 does not explicitly authorize pulse flows, which were seen most recently in 2014.101 Instead of providing for pulse flows, Minute 323 provides for 210,000 AF of water over the course of the agreement for environmental purposes; the water for environmental purposes is to be provided equally by both countries and a binational coalition of nongovernmental organizations.102 The United States will generate its share of water for the environment solely through its commitment in Minute 323 to contribute $31.5 million over the course of the agreement for water conservation projects in Mexico,103 including $16.5 million anticipated to come from the Bureau of Reclamation. Although these water conservation activities will occur in Mexico, U.S. water agencies will receive a portion of the water generated in return for their monetary contributions, totaling 109,100 AF of water for use in the United States.

Similar to Minutes 318 and 319, Minute 323 will allow Mexico to defer delivery of some of its water under the 1944 Water Treaty and store it in Lake Mead, to be released later for delivery to Mexico.104 The minute extends cooperative measures addressed in Minutes 318 and 319 concerning emergency storage, establishes a revolving account for Mexican water storage in the United States, and provides the opportunity to generate an "Intentionally Created Mexican Allocation" (i.e., a credited pool of Mexican storage) through additional deferred deliveries. Collectively, these components are referred to as Mexico's Water Reserve.

Another major goal of Minute 323 is to establish cooperative efforts to avoid severe water shortages (i.e., amounts in addition to the commitments under Minute 319 that were extended in Minute 323). This aim is seen in the Binational Water Scarcity Contingency Plan, under which each country has committed to save specified volumes of water at certain low reservoir conditions for later use. Mexico would contribute water savings proportionally equivalent to the United States' reductions.105 These measures will occur only if the United States adopts a Lower Basin Drought Contingency Plan (LBDCP).106 According to Minute 323, the plan would be triggered if the projected January 1 Lake Mead elevation (as of the prior August) is at or below 1,090 feet above sea level. As of August 2018, the projection for the Lake Mead elevation in January 2019 was 1,078.9 feet.107 Thus, the projected January 2019 elevation would trigger the Binational Water Scarcity Contingency Plan restrictions if the LBDCP were to be in effect. Although both governments have signed and approved Minute 323, all U.S. basin states and Congress must finalize and approve the LBDCP for the provisions to take full effect.108

Some believe U.S. investment in water conservation in Mexico in exchange for additional water usage will decrease the already-reduced amount of water available for irrigation in Mexico. Others see the Minute 323 efforts to increase water levels in Lake Mead as critical to preventing future water shortages and sustaining cooperation between the two countries.

Rio Grande Basin

Water sharing in two portions of the binational Rio Grande basin has distinct characteristics.


	In the Rio Grande basin between the El Paso-Juárez Valley and Fort Quitman, TX, water sharing is determined in large part by the 1906 Convention. In the El Paso-Juárez Valley, the United States is required to deliver water to Mexico.

	In the Rio Grande basin below Fort Quitman, TX, to the Gulf of Mexico, water sharing is established in large part by the 1944 Water Treaty. In this portion of the basin, Mexico is obligated to deliver water to the United States.






Figure 3 depicts the Rio Grande basin and its tributaries, including the Rio Conchos, which historically is the most significant Rio Grande tributary downstream of Fort Quitman.109 









	Figure 3. Rio Grande Basin




	



	Source: Texas Commission on Environmental Quality, Biennial Report to the 85th Legislature (FY2015-FY2016), SFR-57/6, December 2016, at https://www.tceq.texas.gov/assets/public/comm_exec/pubs/sfr/057_16/SFR-057-16-X.pdf.








Water demands in the Rio Grande basin regularly exceed supply. This imbalance becomes particularly apparent during droughts. Both parts of the Rio Grande basin can experience multiyear droughts (see the drought monitor figures in Appendix B for drought conditions in the basin in September for each of 2011 through 2018). Reduced water availability due to hydrologic conditions and below-target or unpredictable deliveries from Mexico can affect water supplies for the U.S. population and the economy in the U.S. border counties of the Rio Grande. U.S. interests have been particularly concerned by Mexico not meeting its five-year cycle delivery obligations on multiple occasions since 1994.

Dry conditions have contributed to U.S. deliveries to Mexico in the El Paso-Juárez Valley falling below the 60,000 AF annual requirement established by the 1906 Convention for six of the seven years from 2012 to 2018.110 Since the start of the current five-year cycle for the Rio Grande below Fort Quitman, TX, in October 2015, the role that dry conditions have had in shaping Mexico's deliveries is less clear. In the first year of the cycle, Mexico fell 15% below its water-delivery obligations under the 1944 Water Treaty. In the second year of the cycle, Mexico made up its deficit and exceeded the cumulative target for the first two years. The third year of the five-year cycle ended in October 2018.111 IBWC indicates that Mexico delivered to the United States less than 350,000 AF in the third year of the cycle. However, Mexico's higher deliveries in the second year resulted in cumulative deliveries for the first three years of the cycle being almost 98% of the three-year delivery target of 1.05 million AF.

In recent years, Congress has engaged in Rio Grande water issues by increasing its oversight of water deliveries, principally by requiring periodic reporting by the Department of State.112 As part of its broader effort to improve the reliability in Mexico's water deliveries, the IBWC is developing a binational model for water management in the Rio Grande.113 Recent water deliveries in the two portions of the Rio Grande basin and related issues, including congressional and diplomatic efforts, are discussed in more detail below.

Rio Grande Basin to Fort Quitman, TX

Under the 1906 Convention, which guides U.S. deliveries to Mexico at Ciudad Juárez, the United States is to deliver annually to Mexico 60,000 AF (enough water to irrigate about 25,000 acres) for use in the Juárez Valley of Chihuahua.114 During conditions of extraordinary drought, these deliveries to Mexico are reduced proportionally to reductions in available supplies in the broader basin.115 U.S. deliveries to Mexico have been reduced in roughly 30% of the years since the convention came into force. The United States is not required to repay any reduced deliveries. Table 1 shows U.S. deliveries to Mexico in recent years falling below the 60,000 AF annual requirement established by the 1906 Convention for six of the seven years from 2012 to 2018.116



Table 1. El Paso-Juárez Valley Allocations to Mexico

Pursuant to 1906 Convention, 2012 to 2018











	Year

	Acre-Feet (AF)

Allocated to Mexico

	% of Full Allocation

of 60,000 AF




	2012

2013

2014

2015

2016

2017

2018

	23,200

3,700

18,300

33,800

46,800

60,000

37,700

	39%

6%

31%

56%

78%

100%

63%







Source: CRS using annual delivered amounts provided to CRS from Bureau of Reclamation (Email from Bureau of Reclamation to CRS, August 10, 2018).





In some years, U.S. water deliveries to Mexico in the El Paso-Juárez Valley have drawn attention from U.S. water users.117 The portion of the Rio Grande that traverses New Mexico at times has experienced particularly low flow and reservoir storage due to drought. When water stored in project reservoirs is low, Rio Grande Project water users have seen significant curtailment in their water deliveries.118 The Rio Grande Project is a Bureau of Reclamation project that furnishes irrigation water for approximately 178,000 acres in New Mexico and Texas. Data from Table 1 and data provided to the Congressional Research Service by the Bureau of Reclamation show that the amount delivered to Mexico represented on average around 9% of the amount allocated to the principal U.S. irrigation districts for the Rio Grande Project from 2012 to 2018.119

Hydrologic changes in the Rio Grande in New Mexico and at the border, specifically climate conditions that can alter water availability and seasonal streamflow, could further complicate water delivery to U.S. water users and to Mexico and could exacerbate seasonal deficits for users and for riverine ecosystems and species.120 One assessment of conditions in the mountainous headwaters of the Rio Grande basin from 1958 to 2015 identified that winter and springtime temperatures have increased and peak snowpack has declined, contributing to the runoff from melting snowpack and post-snow rainfall occurring earlier in the spring and to diminished flows in late spring and summer months.121

A topic of disagreement between Texas stakeholders and the IBWC has been whether half or all of the water reaching Fort Quitman, TX, is allocated to the United States under the binational agreements. According to Article 4 of the 1944 Treaty, Mexico and the United States each have right to one-half of the Rio Grande main channel flow between Fort Quitman and the lowest major international storage dam unless otherwise allocated. Since 1958, the IBWC has allocated half of the water that reaches Fort Quitman to Mexico and half to the United States.122 IBWC uses the resulting water volumes when tabulating each country's allocation pursuant to the 1944 Water Treaty. Estimates place the cumulative total allocated to Mexico at Fort Quitman around 2.1 million AF from 1958 to 2016.123

The Texas Commission for Environmental Quality (TCEQ) and others argue against how IBWC allocates the water in the river segment that forms the U.S.-Mexico border between El Paso and Fort Quitman. Their argument is that Mexico in the 1906 Convention waived its rights to the Rio Grande waters arriving in Fort Quitman and that the division of the waters of the Rio Grande by the 1944 Water Treaty begins below Fort Quitman.124 Under the TCEQ's interpretation, the United States is entitled to 100% of the Rio Grande water in this segment of the river.125 In 2013, the USIBWC disputed this interpretation. It asserted that the 1944 Water Treaty intended to divide equally all Rio Grande waters beginning in Fort Quitman, including those waters arriving at Fort Quitman.126 In support of its position, the USIBWC cited historical IBWC practice, as reflected in the minutes to the 1944 Water Treaty, and statements made to the Senate Committee on Foreign Relations during consideration of the 1944 Water Treaty.127

Rio Grande Basin Below Fort Quitman, TX

The 1944 Water Treaty requires Mexico to deliver to the United States portions of the water in several tributaries that flow into the Rio Grande basin below Fort Quitman, TX.128 The treaty specifically states the following:

To the United States ... (b) One-third of the flow reaching the channel of the Rio Grande (Rio Bravo) from the Conchos, San Diego, San Rodrigo, Escondido and Salado Rivers and the Las Vacas Arroyo, provided that this third shall not be less, as an average amount in cycles of five consecutive years, than 350,000 acre-feet (431,721,000 cubic meters) annually.129

The IBWC accounts for Mexico's deliveries to the United States pursuant to the 1944 Water Treaty largely by aggregating deliveries (i.e., 1.75 million AF) over a five-year cycle, with an annual average delivery target of 350,000 AF. The cycles are typically five years long but may be shortened if certain reservoirs are filled with waters belonging to the United States.130 Once implementation of the 1944 Water Treaty began, Mexico met its deliveries within the five-year cycles until the 1994-2003 drought.131 Mexico has not met its obligations at the conclusion of the following four five-year cycles: 1992-1997, 1997-2002, 2002-2007, and 2010-2015.132

Various factors may have contributed to Mexico not meeting delivery obligations under the 1944 Water Treaty, including the over-allocation of the water and the effect of extended drought conditions.133 Over-allocation persists in both the Mexican and the U.S. portions of the basin.134 A 2011 academic assessment of the treaty's performance found that under drought conditions, the water-sharing system established by the 1944 Water Treaty did not recover as fast as expected (i.e., Mexico's water deficits lasted longer than anticipated) and the deficits that occurred were larger in volume than estimated.135

Mexico's Rio Grande Deliveries: 2010-2015 Cycle and 2015-2020 Cycle

A delivery cycle started October 25, 2010, and ended October 24, 2015. Final accounting for the 2010-2015 cycle indicated a shortfall of 15% (263,250 AF) in Mexico's water deliveries.136 The deficit largely resulted from low deliveries early in the cycle.137 By January 25, 2016, Mexico had paid off the debt from the previous cycle, while simultaneously making deliveries under the current cycle.138 Mexico paid off the remaining 263,250 AF through a combination of transferring water stored behind Amistad Dam and providing for a period 100% of the water from three of Mexico's treaty tributaries.

The current cycle began in October 2015 and is anticipated to end in October 2020, unless the cycle ends early.139 During the current cycle, Mexico's deliveries were below 350,000 AF in the first year; that is, the first year of the 2015-2020 cycle ended with Mexico delivering 216,562 AF, which was 133,439 AF below the annual target delivery. During the second year of the cycle, Mexico's deliveries exceeded the cumulative two-year target of 700,000 AF. The combined amount delivered in the first and second years of the current cycle was almost 800,000 AF. Mexico accomplished this in part by using flexibility provided by Minute 234 to allow for 50% of the water from some of its Rio Grande tributaries to be counted toward its deliveries rather than 33%, as stipulated in the 1944 Water Treaty.140

Stakeholder Perspectives

The predictability and consistency of Mexico's deliveries within the five-year cycle is a point of tension among some basin interests. This tension was particularly acute during 2012, when Texas water-rights holders faced persistent dry conditions and Mexico delivered significantly less water than the annual delivery target. Two binational reservoirs on the Rio Grande at Amistad Dam and Falcon Dam store much of the water that Mexico delivers to the United States. The storage and releases from these reservoirs help to regulate the timing of when the water is available for U.S. interests. Some U.S. stakeholders have argued that the uncertainty regarding the timing of Mexico's deliveries reduces the effective use and management of the delivered water, its storage, and its release. Mexico, by contrast, has argued that its deliveries comply with the cycle provided for in the 1944 Water Treaty. 

Some U.S. interests, particularly agricultural water users in Texas, have contended that Mexico's pattern of water delivery treats U.S. deliveries as a secondary priority to meeting Mexico's own water uses. These stakeholders see Mexico's use of wet-weather flows (e.g., excess flows after large storms) as reducing the reliability of U.S. water supplies from Rio Grande. The flexible five-year cycle for Mexico's Rio Grande deliveries at times is a frustration for U.S. water users in part because of the contrast with the more prescriptive nature of the U.S. water-delivery requirement to Mexico in the Colorado River (i.e., specified quantities are required to be delivered annually). Some interests have raised the possibility of renegotiating the 1944 Water Treaty.141

Other basin stakeholders have argued that the 1944 Water Treaty purposefully provided flexibility in the timing of Mexico's deliveries to account for the annual variability of water conditions in the basin. Whereas some stakeholders view the flexibility in delivery schedule as generous to Mexico, some Mexican interests view the water delivery requirements in the 1944 Water Treaty as generous to the United States.

Congressional Responses

Several Members of Congress noted the complaints of Texas farmers, local officials, and state officials about Mexico's water deliveries.142 Some Members of Congress expressed concerns about the adequacy of the efforts by the USIBWC and the U.S. Department of State to press Mexico to comply more consistently with its 1944 Water Treaty obligations. This attention has resulted in various congressional requirements for the U.S. Department of State to report on the Rio Grande; these requirements have appeared in law and been included in congressional reports accompanying enacted legislation.143

Since 2014, Congress has directed the Department of State to report to Congress on the Rio Grande. In the 2014 farm bill (Section 12310 of Agriculture Act of 2013; P.L. 113-79), Congress enacted a requirement for an annual report on efforts by Mexico to meet its Rio Grande treaty.144 Beginning with bill text for the FY2015 Department of State appropriations and subsequently in congressional reports accompanying appropriations bills, appropriators have regularly included direction for other reports on Mexico's Rio Grande water deliveries. For more on these reporting requirements, see Appendix A. The reporting requirements are for report delivery directly to Congress and congressional committees; only limited information about these reports and their contents has been publicly available. 

Diplomatic and Technical Responses

In addition to the U.S. and Mexican Sections of the IBWC discussing Mexico's water deliveries, other U.S. and Mexican political officials have engaged to address water-sharing concerns.145 Reported outcomes of diplomatic efforts since 2010 include the following:


	the Mexican government initiated some releases from a reservoir on the San Rodrigo River in spring 2013,146 and

	the two countries exchanged technical data to assist in developing options for future water management in the basin, including a July 2015 binational meeting on basin water modeling efforts and various means to improve the predictability and compliance of Mexico's water deliveries.



IBWC continues to work toward a binational model for the Rio Grande.147 This modeling effort is assisted by investments made since 2016 in equipment for improved monitoring of the Rio Grande (e.g., acoustic measurements to calculate flow).148 Such modeling efforts may identify opportunities to shift from deliveries that at times are dominated by wet-weather flows to more proactive management in the basin to improve the predictability and reliability of water deliveries to the United States.

IBWC has used binational working groups in its efforts to advance binational dealings on water and environmental management issues in the Colorado River, and it is now applying the approach in the Rio Grande.149 That is, IBWC has developed binational working groups related to policy and hydrology for the Rio Grande with the objective of using science to develop better operational policy that ensures compliance with the 1944 Water Treaty and improves predictability and reliability in water deliveries for both countries.150 The hydrology work group is to consider data, modeling, and operations to address treaty compliance; the policy group will address treaty compliance actions.151 The State of Texas and Mexico's CONAGUA (Mexico's national water commission) serve as technical advisers to the work groups.152

Next Steps and Remaining and Emerging Topics

As the IBWC Rio Grande working groups and modeling efforts advance, they may identify opportunities for improving the predictability and reliability of Mexico's water deliveries to the United States. A next step may be to assess the extent of binational support for more proactive management of water deliveries. Some interests in the basin may want to tie advancements in water management to advancements in the river's water quality and ecological health.

In addition to the persistent questions related to the definition of extraordinary drought and other terms of the 1944 Water Treaty, there are unresolved questions related to Minute 234.153 Minute 234, established in 1969, includes a procedure whereby Mexico may pay a water debt in the Rio Grande using three different sources of water. Minute 234 requires that deficit payments from these three sources be made concurrently with required deliveries in the following five-year cycle. The United States and Mexico differ in their interpretation and implementation of Minute 234. For example, Mexico claimed that in the event of extraordinary drought, only the deficit incurred during the 1992-1997 five-year water cycle needed to be repaid in the following five-year cycle (i.e., by 2002) and that any deficit incurred during the 1997-2002 cycle could be deferred until the next five-year cycle. The United States argued that Minute 234 required Mexico to make up the water debt incurred during the 1997-2002 cycle concurrently with the 1992-1997 water debt. The disagreement over the interpretation of Minute 234 remains unresolved. Differences of interpretation related to Minute 234, extraordinary drought, or other matters are particularly likely to arise during dry conditions and when Mexico's Rio Grande deliveries fall below annual targets and five-year cycle requirements.

Unconventional oil and gas development in northeastern Mexico could represent an emerging water use in the Rio Grande basin that influences how Mexico uses and manages water in its portion of the basin. The use of water for hydraulic fracturing as well as the disposal of wastewaters from oil and gas development may draw attention to border water quality protections and monitoring.

Outlook for Binational Water Sharing

Congress has maintained significant interest in Mexico. To date, Congress has been involved in binational water-sharing issues primarily through oversight.

The tone and nature of binational water relations between the United States and Mexico depend in part on the effectiveness of efforts to resolve water tensions and improve cooperative management of shared rivers. Binational water relations and the work of the IBWC also may be shaped by the broader U.S.-Mexico relationship. This broader relationship is determined by many issues such as trade, immigration, and efforts to enhance border security, including construction of a border wall or fencing. Some observers have raised questions about the IBWC's role in addressing flooding and floodplain concerns that may arise with some segments of a border wall or border fencing.154

Other factors that may shape future water sharing include basin hydrologic conditions, the population's water demand, and economic activity of the basins. Input on water sharing from and actions of the U.S. Department of State, Mexico's Ministry of Foreign Affairs, and executive branch leaders in both countries also may shape how the IBWC addresses tensions and seeks opportunities for cooperation and improved management.

As this report discusses, various issues may shape binational water sharing and IBWC activities in the coming years. For the Colorado River basin, hydrologic conditions and the U.S. lower basin states' adoption of a drought contingency plan may shape what occurs pursuant to Minute 323. For Congress, binational Colorado River oversight topics may encompass Minute 323 implementation and operations and deliveries during shortage conditions. For the Rio Grande, Mexico has not met its 1944 Water Treaty deliver obligations at the conclusion of four recent five-year cycles. The IBWC is working to identify opportunities for improving the predictability and reliability of Mexico's water deliveries to the United States.



Appendix A. Congressional Reporting Requirements Related to the Rio Grande

Pursuant to the reporting requirements discussed below, the U.S Department of State has delivered reports to various committees of Congress, including as recently as March 2018. The reporting requirements are for report delivery directly to Congress and congressional committees; only limited information about these reports and their contents has been publicly available.

Ongoing Reporting Requirements

Since 2014, Congress has asked the U.S. Department of State to annually report to Congress on Mexico's Rio Grande water deliveries. The 2014 farm bill (Agriculture Act of 2013; P.L. 113-79) included the following requirement in Section 12310:

Not later than 120 days after the date of the enactment of this Act and annually thereafter, the Secretary of State shall submit to Congress a report on efforts by Mexico to meet its treaty deliveries of water to the Rio Grande in accordance with the Treaty between the United States and Mexico Respecting Utilization of waters of the Colorado and Tijuana Rivers and of the Rio Grande (done at Washington, February 3, 1944).155

This reporting requirement has no explicit end date; that is, the 2014 farm bill reporting requirement remains in effect.

Reporting Requirements in Annual Appropriations Bills and Accompanying Reports

Water Delivery Reporting Requirements

Beginning with statutory provisions for FY2015, appropriators have regularly included direction in congressional reports accompanying appropriations bills for the U.S. Department of State. The direction is for a report on Mexico's water deliveries to the United States in the Rio Grande. On December 16, 2014, Section 7045(g)(3) of Division J of P.L. 113-235—the Consolidated and Further Continuing Appropriations Act of 2015—was enacted. It required that the Secretary of State report to the Committees on Appropriations on the following water delivery and accounting issues:

Not later than 45 days after the enactment of this Act, the Secretary of State, in consultation with the Commissioner for the United States Section of the International Boundary and Water Commission (IBWC), shall report to the Committees on Appropriations on the efforts to work with the Mexico Section of the IBWC and the Government of Mexico to establish mechanisms to improve the transparency of data on, and predictability of, the water deliveries from Mexico to the United States to meet annual water apportionments to the Rio Grande, in accordance with the 1944 Treaty between the United States and Mexico Respecting Utilization of Waters of the Colorado and Tijuana Rivers and of the Rio Grande, and on actions taken to minimize or eliminate the water deficits owed to the United States in the current 5-year cycle by the end of such cycle: Provided, That such report shall include a projection of the balance of the water delivery deficit at the end of the current 5-year cycle, as well as the estimated impact to the United States of a negative delivery balance.156

The joint explanatory statement for the FY2016 Consolidated Appropriations Act (Division K, P.L. 114-113) carried forward reporting requirements from P.L. 113-235 related to Mexico's water deliveries. For FY2017 and FY2018, S.Rept. 114-290 and S.Rept. 115-152 continued similar reporting requirements. For FY2018, H.Rept. 115-253 also included the following direction from the House Appropriations Subcommittee on State, Foreign Operations, and Related Programs:

The Committee notes the treaty obligations of Mexico to supply water deliveries to the Rio Grande and recognizes the importance of transparency concerning such matters. The Committee directs International Boundary and Water Commission (IBWC) to regularly publish water delivery data on its Web site, including projections for the balance of water deliveries. The Committee expects IBWC to hold quarterly meetings with interested stakeholders to inform them of IBWC activities and receive feedback.157

Some annual appropriations-related reporting requirements also may continue in FY2019. The 115th Congress is considering various bills with accompanying reports that include references to reporting on Rio Grande water topics. For example, the Senate report for FY2019 Department of State appropriations—S.Rept. 115-282 accompanying S. 3108—would continue the reporting requirement.158 The House report for FY2019 appropriations—H.Rept. 115-829 for H.R. 6538—would continue report language requiring the publishing of data and the holding of stakeholder meetings, similar to H.Rept. 115-253.

Other Rio Grande Reporting

H.Rept. 115-253 also includes the following language related to flood control rehabilitation:

The Committee recommendation includes not less than the request for the Rio Grande Flood Control System Rehabilitation Project to continue and maintain levee projects along the Rio Grande, including environmental, hydrologic, hydraulic, and low water weir studies along the Rio Grande Valley that are consistent with the projects outlined within the Mexican Water Treaty of 1944, Treaty Series 994.159

H.Rept. 115-829 would continue the above language and add the following from the House Appropriations Subcommittee on State, Foreign Operations, and Related Programs: "The Committee also supports efforts to reduce the amount of sediment and other activities to maintain the health of the river."



Appendix B. Drought Monitor

Water sharing becomes more complicated during droughts, and both the Colorado River and the Rio Grande basins are prone to multiyear droughts. The North American Drought Monitor provides maps that synthesize various drought indexes and impacts. Experts from the United States, Mexico, and Canada create these maps. Figure B-1 shows the drought monitor in September 2016, September 2017, and September 2018. For September 2018, extreme and exceptional drought conditions existed in the headwaters of the Rio Grande, and drought conditions of varying degrees in most of the Colorado River basin. Figure B-2 shows the evolution of drought conditions from September 2011 through September 2015. For the Rio Grande, as shown in Figure B-2, both 2011 and 2012 were marked by dry conditions, resulting from high heat, low precipitation, and low runoff throughout most of the basin. For the Colorado River, dry conditions in the basin developed in 2012, persisted in varying degrees through October 2016, and prominently returned in 2018.160









	Figure B-1. Drought Monitor for September 2016 through September 2018




	



	Source: North American Drought Monitor maps (minor modifications by CRS), available at http://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/index.php.
















	Figure B-2. Evolution of North American Drought from 2011 to 2015




	



	Source:  North American Drought Monitor maps (minor modifications by CRS), available at http://www.ncdc.noaa.gov/temp-and-precip/drought/nadm/index.php.








Appendix C. U.S.-Mexican Transboundary Aquifers

Binational aquifers are transboundary water resources that can be particularly important for meeting needs during dry times. In some parts of the border, binational aquifers are significant sources of domestic water supply for overlying populations. For example, the Hueco Bolson aquifer provides water for the 1.5 million residents of Ciudad Juárez and for 40% of the 730,000 residents of El Paso, TX. Over the last century, many border aquifers have declined in volume and/or quality. No broad bilateral agreement exists on U.S.-Mexican border groundwater management and use.161

Declining water levels, deteriorating water quality, and increasing use of groundwater resources have raised concerns about the long-term availability of the border's groundwater. Knowledge about the extent, depletion rates, and quality of transboundary aquifers is limited, and in some areas extremely limited. A 2016 study entitled "Identifying and Characterizing Transboundary Aquifers Along the Mexico-U.S. Border: An Initial Assessment" identified 36 aquifers along the U.S.-Mexican border, as shown in Figure C-1.162

As the level of water in an aquifer falls, surface water flows can decline. For example, historically, the Hueco Bolson aquifer was recharged primarily by precipitation and the aquifer contributed to the flow of the Rio Grande (i.e., the Rio Grande gained water from the aquifer). However, as the aquifer's level declined due to pumping levels exceeding recharge rates, the river-aquifer flows reversed. The Rio Grande began to recharge the aquifer, resulting in diminished surface water flows; that is, the river became a losing stream in the reach of the Hueco Bolson, as surface water entered the Hueco Bolson aquifer.

A binational aquifer quantity and quality assessment program has been initiated, pursuant to the U.S.-Mexican Transboundary Aquifer Assessment Act (P.L. 109-448; 42 U.S.C. §1962 note);163 the legislation identified four border aquifers as priorities for study. The act authorized the Secretary of the Interior, through the U.S. Geological Survey, to collaborate with the states of Arizona, New Mexico, and Texas through their Water Resources Research Institutes and with the International Boundary and Water Commission, stakeholders, and Mexican counterparts to provide information and a scientific foundation for state and local officials to address pressing challenges along the U.S.-Mexican border. According to the act's accompanying Senate report (S.Rept. 109-17),

Ground-water pumping has lowered the water table, depleted aquifers, and reduced the base flow of many streams thus decreasing the quantity of water available to support critical riparian habitats. Excessive groundwater pumping in some major urban centers, such as in the El Paso/Juárez metropolitan region, has caused land subsidence that has damaged homes and essential urban infrastructure. In addition to the effects of ground- and surface-water depletion, degradation of water quality has reduced habitat suitability for the region's diverse biota.

Both U.S. and Mexican entities fund the aquifer assessment program. After multiple years of no U.S. federal funding, federal funds for the assessments resumed in FY2016, with $1 million provided; an additional $1 million in federal funding was provided in each of FY2017 and FY2018.164 Before the resumption of federal funding in FY2016, federal funding had totaled $2 million and had last been provided in FY2010. In November 2016, a binational study of the San Pedro aquifer, located along a portion of the Arizona-Sonora border, was released. The study identified available data and data gaps. It noted that discharges from the aquifer into the San Pedro River are in decline, with climate cycles and pumping likely contributing to the decline.165 Activities planned in 2018 include continued development of the report and database on the Santa Cruz aquifer (to the west of the San Pedro aquifer) and additional research on saline-water topics associated with the two freshwater aquifers near El Paso.166













	Figure C-1. Illustration of the Transboundary Nature of Aquifers at the U.S.-Mexico Border




	



	Source: Figure produced by Rosario Sanchez and Laura Rodriguez, Texas Water Resources Institute (TWRI), Texas A&M University, College Station, TX, 2017; Sanchez and Rodriquez shared figure and provided CRS permission to publish in May 2017.
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