
      
     

      

   





 
 

 

 
 

 

 

  

 
  

 

 
 

 
 

About the Board 

The Good Neighbor Environmental Board was created in 1992 by the Enterprise for the Americas Initiative Act, Public Law 102­
532. The purpose of the Board is to “advise the President and the Congress on the need for implementation of environmental 
and infrastructure projects (including projects that affect agriculture, rural development, and human nutrition) within the states of 
the United States contiguous to Mexico in order to improve the quality of life of persons residing on the United States side of 
the border.” 

The Board is charged with submitting an annual report to the President and the Congress. Management responsibilities for the 
Board were delegated to the Administrator of the U.S. Environmental Protection Agency by Executive Order 12916 on May 13, 
1994. 

The Board does not carry out border-region activities of its own, nor does it have a budget to fund border projects. Rather, its 
unique role is to serve as a nonpartisan advisor to the President and the Congress and recommend how the federal govern­
ment can most effectively work with its many partners to improve conditions along the U.S.-Mexico border. 

The Board operates under the provisions of the Federal Advisory Committee Act and membership on the Board is extremely 
diverse. By statute, the Board is composed of: 

(1) “representatives from the United States Government, including a representative from the Department of Agriculture 
and representatives from other appropriate agencies; 

(2) 	representatives from the governments of the States of Arizona, California, New Mexico, and Texas; and 
(3) 	representatives from private organizations, including community development, academic, health, environmental, and 

other nongovernmental entities with experience on environmental and infrastructure problems along the southwest 
border.” 

The Board also includes representatives from tribal governments with lands in the border region. 

The recommendations in this report do not necessarily reflect the official positions of the federal departments and agencies 
that are represented on the Board, nor does the mention of trade names, commercial products, or private companies constitute 
endorsement. 

To request a hardcopy of this report, contact the National Service Center for Environmental Publications at 1-800-490-9198 or 
via e-mail at nscep@bps-lmit.com and request publication number EPA 130-R-12-001. 

(English version) http://www.epa.gov/ofacmo/gneb/gneb15threport/English-GNEB-15th-Report.pdf 

http://www.epa.gov/ofacmo/gneb/gneb15threport/English-GNEB-15th-Report.pdf
mailto:nscep@bps-lmit.com
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Transmittal Letter to the President from the Chair of the
 
Good Neighbor Environmental Board
 

President Barack Obama 
Vice President Joseph Biden 
Speaker John Boehner 

On behalf of the Good Neighbor Environmental Board, your independent advisory committee on environment and infrastructure 
along the U.S. border with Mexico, I am submitting to you our 15th report, The Environmental, Economic and Health Status of 
Water Resources in the U.S.-Mexico Border Region. 

Although the border region is facing a number of issues that require attention, and the Board has addressed water in previous 
reports, Board members determined it was imperative to focus again on this important topic given current climatic conditions, 
particularly the extensive drought within the region, and to offer insights and recommendations in the context of these current 
challenges. Compared to the United States as a whole, the population of the border region is younger, has lower levels of 
educational attainment, and has lower economic status than populations elsewhere. Of particular concern for this report and 
the United States is that, despite significant investments, rapid population growth, increasing water demand and the declining 
quality of water resources contribute to significant water and water infrastructure needs. 

Water and wastewater infrastructure improvements can create or enhance economic opportunities in the region, but not 
all communities are able to afford such investments or receive the benefits they offer. In the U.S. border region, small rural 
communities, on and off tribal lands, tend to face the greatest needs. Many of these communities lack basic water and waste­
water infrastructure services, or they require upgrades and replacement as well as the personnel and resources to manage the 
infrastructure they do have. Residents of communities with inadequate distribution and treatment systems may face chronic 
health problems and disease, many of which disproportionately affect young children, adolescents and the elderly. 

The Good Neighbor Environmental Board recognizes that water issues in the U.S.-Mexico border region are complex and often 
contentious. Two major river systems, several smaller river systems, and more than 20 ground water basins span the border. 
Surface water resources were developed and institutional arrangements established to manage those resources before ground 
water resources were developed and governed, so there are few policies and institutions in place to govern ground water 
resources. The combined effects of inadequate infrastructure, lack of financial resources and gaps in authority, along with the 
need to share water supply during times of drought, present substantial challenges and require comprehensive solutions. 

The Board, in the development of this report, and following a tradition that has been maintained since its inception, has been 
driven by its desire to work through consensus in constructing all of its recommendations. We hope that this report is useful to 
you and other U.S. government officials as we continue to think about how we can best achieve a healthier environment and a 
better quality of life for all of our citizens. We appreciate the opportunity to serve you and provide these recommendations and 
we respectfully request a response. 

Very truly yours, 

Diane Austin, Chair 
Good Neighbor Environmental Board 
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These general statistics clearly indicate a historically 
underserved region. An increase in population and 
demand for public services, as well as variability in 
natural resources, rapid urbanization and increasing 
costs associated with addressing these issues have 
compounded the need to deal with them in a system­
atic and mutually beneficial way. Despite the ongoing 
challenges, as will be documented in this report, the 
region abounds with examples of cooperation at the 
local, state, tribal and federal levels. 

Although the border region is facing a number of issues 
that require attention, this 15th report of the Good 
Neighbor Environmental Board (GNEB or Board) focuses 
on water. The Board’s 4th, 8th and 13th reports also 
addressed water, but Board members determined it was 
imperative to focus again on this important topic given 
current climatic conditions, particularly the extensive 
drought within the region, and to offer insights and 
recommendations in the context of these current 
challenges. 

The Board’s mission is “to advise the President and 
the Congress on the need for implementation of the 
environmental and infrastructure projects (including 
projects that affect agriculture, rural development and 
human nutrition) within the states of the United States 
contiguous to Mexico.” It is hoped that the information 
contained in this report is relevant to individuals in all 
sectors who are concerned with water issues along the 
U.S.-Mexico border, and that it contributes to policy 
deliberations at local and state levels as well. 

This report is focused on three broad areas: water 
supply, water quality and water treatment. Although 
the three are interrelated, each area is addressed in 
a separate chapter that highlights pressing issues and 
offers policy recommendations. In addition, specific 
examples are presented in case studies to highlight the 
complex realities associated with each area. 

Overview of Key Concerns 

As noted above, in comparison with other regions 
of the United States, and even the border states as 
a whole, the population of this region is younger, 
has lower levels of educational attainment, and has 
lower economic status than populations elsewhere. Of 
particular concern for this report and the United States 
is that the population has significant water and water 
infrastructure needs. 

In the U.S. border region, small, rural communities, on 
and off tribal lands, tend to face the greatest needs. 

Although 90 percent of the region’s population resides 
in urban centers, the remaining 10 percent represents 
more than 1.3 million people who are a vital part of 
the region and play a key role in agriculture, energy 
development and natural resources management. Many 
communities lacking some or all of the basic infrastruc­
ture services, such as clean water, wastewater treatment, 
solid waste collection, paved roads, drainage control 
and electricity, have been dubbed “colonias.”3 

Colonias emerge due to many factors, including urban 
renewal in border cities that can force residents outside 
the city limits to less expensive land parcels that lack 
infrastructure services. In the late 1980s, it came to light 
that hundreds of thousands of Texas residents in the 
border region lived in such unincorporated communi­
ties. Texas lawmakers enacted legislation to provide 
water and sewer service to colonia residents and to 
stop the proliferation of colonias, but the conditions 
persist. 

More than 130 settlements in New Mexico, some 
of which are incorporated communities, have been 
officially designated as colonias. In Arizona, in addition 
to the term colonias, “wildcat subdivision” is used 
to describe similar informal communities that lack 
adequate infrastructure as a result of spontaneous 
development. 

The contribution of hundreds of millions of local, state 
and federal dollars to colonias has led to significant 
improvements in the lives of thousands of colonia 
residents. A 2010 report by the Texas Secretary of 
State found that the number of colonias having access 
to potable water, paved access roads and operational 
wastewater disposal systems rose from 636 in 2006 to 
891 in 2010 (serving a total population of more than 
194,000 people).3 

That same report by the Texas Secretary of State, 
however, found that 45,000 residents living in 350 
colonias in the six largest border counties still lacked 
some basic services.3 GNEB Board members have 
toured colonias in San Diego County, California, and 
Maverick and El Paso counties, Texas, in 2005, 2008 
and 2012, respectively, and met with residents in New 
Mexico in 2011 to observe conditions and hear directly 
from colonia residents. 

The Board recognizes that water issues in the U.S.-Mex­
ico border region are complex and often contentious. 
For example, naturally occurring elements such as 
arsenic contaminate water supplies even where humans 
have not. In 2004, the BECC developed an Economic 
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Water Supply (see Chapter 2) 

With regard to water supply in the border region and through­
out the U.S. West, surface water resources were developed 
and institutional arrangements established to manage those 
resources before ground water resources were developed and 
governed. Despite those arrangements, there still often are dis­
agreements over how to share the surface water supply during 
times of drought, and there is a lack of attention in the arrange­
ments to the environmental needs of rivers and bays. There are 
even fewer policies and institutions in place to govern ground 
water resources.8 Key ground water concerns include depletion 
rates that exceed recharge rates; inadequate regulations that do 
not consider the multiple jurisdictions responsible for managing 
the resource; and public policies that lack long-term goals and 
often overlap. 

Water Quality (see Chapter 3) 

Water quality is important for all life and for the provision of 
environmental services. Water quality affects the health of 
wildlife habitats and biological diversity. In addition, it plays an 
important role in major sectors, such as tourism, manufacturing 
and agriculture, which are central to border economies. Drinking 
water quality is a primary determinant of public health and 
sanitation. Residents of communities with inadequate distribu­
tion and treatment systems may face chronic health problems 
and disease, many of which disproportionately affect young 
children, adolescents and the elderly.9,10 

Both surface water and ground water contribute to water quality 
in the border region. Declining surface and ground water quality 
often stems from the inadequate or improper management 
of human, agricultural and industrial waste. Decreasing water 
availability due to competition among users and reduced 
precipitation also affects water quality. Among the critical 
factors affecting the border region’s water quality are increasing 
salinity; runoff of pesticides, fertilizers and herbicides; industrial 
discharges; untreated residential effluent; and perhaps most 
importantly, inadequately treated wastewater that is discharged 
into stream and river systems, eventually entering ground water 
systems. This situation is complicated by cross-border flows of 
surface water and the lack of joint management of the more 
than 20 ground water basins that span the border and that are 
fed from upstream flow. 

Water treatment (see Chapter 4) 

Water treatment, defined for this report as the treatment of 
drinking water and wastewater to meet applicable standards, 
is costly, and many communities struggle to construct and 
maintain water and wastewater treatment systems. Border 
communities require first-time services, infrastructure upgrades 
and replacement, and the personnel and resources to manage 

the infrastructure they have. Programs that can help ensure 
the continued operation of the existing infrastructure include 
enhanced operator training, enhanced pretreatment programs, 
asset management and programs to increase the financial, 
managerial and technical capacities of border utilities. 

Water Governance 

Managing the supply, quality and use of scarce border water 
resources is a complex challenge. Not only are rivers and 
aquifers shared between two countries, but the two major river 
systems, the Colorado and Rio Grande, originate outside of 
the border region. In places such as southern California, water 
originates in mountains far from the border and is transported 
hundreds of miles. 

In Mexico, surface water and ground water are managed at 
the national level. In the United States, individual states have 
responsibilities for surface water management and jurisdiction 
over ground water management (and each state has different 
regulatory regimes). States administer water rights, set water 
quality standards (subject to U.S. Environmental Protection 
Agency [EPA] review), can develop large-scale water projects, 
and oversee water quality and quantity issues. 

Binational Understandings and treaties/ 
agreements with Mexico 

The water supply system in the four border states is comprised 
of two major river systems and includes 20 transboundary 
aquifers. Various commissions, agencies, districts and other 
entities have been established to help determine how scarce 
border water resources can be utilized optimally and their qual­
ity safeguarded. Some, such as the International 
Boundary and Water Commission (IBWC) whose 

The water precursor was created in 1889, are more than a 
supply systemcentury old while others, such as EPA (founded 
in the fourin 1970) and its counterpart the federal Mexican 

environment agency (founded in 1972; now the border states 
Secretaría de Medio Ambiente y Recursos Natu- is comprised 
rales [SEMARNAT]), are more recent. Overall, the of two major 
institutional framework within the United States is river systems 
more decentralized than that in Mexico. and includes 20 

transboundary 
The first treaty between the United States and aquifers. 
Mexico regarding water resources was the 
Convention of 1906, which governed the interna­
tional reach of the river between El Paso, Texas-Ciudad Juárez, 
Chihuahua and Fort Quitman, Texas. The treaty provided for the 
United States to deliver to Mexico 60,000 acre-feet per year of 
Rio Grande water for agricultural use. The allocation is reduced 
in the event of extraordinary drought. Less than 30 years later, 
the Convention of 1933 governed the joint construction, opera­
tion and maintenance (O&M) of the Rio Grande Rectification 
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  Morelos Dam Downstream View 

Project, which straightened, stabilized and shortened the river 
boundary in this area. 

The Water Treaty of 1944 allocated the waters of the Colorado 
and Rio Grande Rivers between the two countries; provided for 
the construction of reclamation works on the main channel of 
the international reach of the Rio Grande; allowed the newly 
created IBWC to give preferential attention to the solution 
of border sanitation problems; and provided the IBWC with 
authority to apply and interpret the terms of the Treaty with the 
consent of the two governments. The IBWC’s mission includes 
the O&M of Falcon and Amistad Dams on the Rio Grande; 
flood-control projects on the Rio Grande, Colorado and Tijuana 
Rivers; determination of the national ownership of the waters 
of the boundary rivers; water quality monitoring and salinity 
control; operation of international wastewater treatment plants; 
and mission-relevant studies and planning efforts. 

The 1944 Water Treaty was created at a time when the annual 
supply of water from the Colorado River was estimated at 17.4 
to more than 20 million acre-feet. The recent long-term drought 
in the Colorado River Basin has led the Lower Basin states in 
the United States (Lower Basin states are Arizona, Nevada and 
California; Upper Basin states are Wyoming, Utah, Colorado and 
New Mexico) to discuss voluntary reductions in the allocations 
they receive. In 2007, the Secretary of the Interior adopted 
guidelines to reduce allocations if Lake Mead reaches critically 
low elevations. The 1944 Water Treaty allows Mexico (on the 
Rio Grande) or the United States (on the Colorado River) to 
reduce its deliveries to the other country due to “extraordinary 
drought,” a term not defined in the treaty, which continues to 
create complications. This may have profound implications for 
the future of irrigation and residential consumption of water 
if the current projections of continued drought and reduced 
stream flow in the region are realized.11-13 

Binational agreements also establish mechanisms for addressing 
water quality. Signed in 1983 by the United States and Mexico, 

the Agreement for the Protection and Improvement of the 
Environment in the Border Area (La Paz Agreement) provides 
the foundation for cooperative environmental efforts. There have 
been several implementation programs of the La Paz Agree­
ment, including the Integrated Border Environmental Plan for 
the U.S.-Mexican Border (known as the IBEP, 1992-1994) and the 
Border XXI program between 1996 and 2000 (a collaborative 
effort of EPA, USDA, U.S. Department of the Interior, U.S. Health 

and Human Services, Mexico’s Secretariat of Environment, 
Natural Resources and Fisheries [SEMARNAP] and Secretariat of 
Health, and the U.S. and Mexican Sections of the IBWC).14 From 
2003 through August 8, 2012, the program operated as Border 
2012.15 Water quality was a main focus of the Border 2012 
program and was addressed through the Water Policy Forum, 
Border 2012 Goal 1 (Reduce Water Contamination), and border 
infrastructure projects.16 Border 2020 (the successor to Border 
2012) will build on the prior programs with one of five central 
goals being to improve water quality and water infrastructure 
sustainability, and reduce exposure to contaminated water.17 

U.S. Water agreements Concerning 
Border Water resources 

The compacts, federal laws, court decisions and decrees, con­
tracts and regulatory guidelines that establish how the Colorado 
River is used and managed are known collectively as the Law of 
the River. Within the United States, the Rio Grande and Colo­
rado Rivers are governed by compacts that ensure deliveries of 
waters from those rivers to participating states within the United 
States. Compacts are overseen by Commissions with representa­
tives of each state, chaired by a federal Commissioner. 

The Colorado River Compact of 1922 defined the relationship 
between the Upper Basin states, where most of the river’s water 
supply originates, and the Lower Basin states, and allocated 7.5 
million acre-feet to each basin. The Boulder Canyon Project Act 
apportioned the Lower Basin’s allocation among the States of 
Arizona, California and Nevada. The 1948 Upper Colorado River 
Basin Compact created the Upper Colorado River Commission 
and apportioned the Upper Basin’s allocation among Colorado, 
New Mexico, Utah, Wyoming and the portion of Arizona that 
lies within the Upper Colorado Basin. 

The Rio Grande Compact18 was signed in 1938 and apportioned 
the waters of the Rio Grande above Fort Quitman, Texas, 
among Colorado, New Mexico and Texas. The Rio Grande 
Compact Commission establishes water delivery obligations and 
depletion entitlements for Colorado and New Mexico. Given the 
seasonal fluctuations in climate, compact accounting is conduct­
ed annually and provides for debits and credits to be carried 
over from year to year until extinguished under provisions of the 
Compact. Accrued credits or debits are an important element of 
the compact accounting and negotiations do not always lead to 
agreement.

http:water.17
http:projects.16
http:IBWC).14
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the North american Development Bank 
(NaDB) 

The North American Development Bank (NADB) and its sister 
institution, the BECC, were created under the auspices of the 
North American Free Trade Agreement (NAFTA) to address 
environmental infrastructure issues in the U.S.-Mexico border 
region. NADB was created with an initial investment of $450 

million, divided in equal parts between the U.S. and Mexican 
governments, and receives additional funding through the BEIF, 
as described above. It is authorized to serve communities in 
the U.S.-Mexico border region, from the Gulf of Mexico to the 

Pacific Ocean (100 km and 300 km from the U.S. 
and Mexico borders, respectively). Under its 
charter, NADB is authorized to finance projects NADB has 
that will prevent, control or reduce environmental financed an 
pollutants or contaminants; improve the drinking estimated 
water supply, or protect flora and fauna, so as $1.326 billion in 
to improve human health; promote sustainable 

environmental development; or contribute to a higher quality of
infrastructure life. In this context, NADB may finance projects, 
projects through including but not limited to water, waste man-
loans and EPA agement, clean and renewable energy, air quality, 
BEIF grants. industrial and hazardous waste, and energy 

efficiency. In addition, under its charter, NADB 
is authorized to make loans to both public and 

private sector borrowers operating within the United States and 
Mexico. Any project, regardless of community size or project 
cost, is eligible for financing and other forms of assistance from 
NADB, if it meets certain eligibility criteria. 

Through its loan program, NADB finances a portion of the 
capital costs of projects. In addition to its loan program, NADB 
also provides and administers grant financing to help make 
environmental infrastructure projects more affordable for border 
communities. The Community Assistance Program (CAP), funded 
with NADB-retained earnings, attempts to offset the reduc­
tion in BEIF funding and offers grant financing to support the 
implementation of projects sponsored by public entities in all 
environmental sectors eligible for NADB financing.20 In 2012, 
11 projects (four U.S. and seven Mexican) were selected to 
receive funding that will exceed $4.25 million.21 NADB is limited, 
however, in the amount that it can set aside each year by the 
size of its lending portfolio and the need to maintain financial 
prudence. 

To date, NADB has financed an estimated $1.326 billion in 

environmental infrastructure projects through loans and EPA-
funded BEIF grants.22 As noted, however, the population of the 
border region and its infrastructure needs continue to grow. In 
addition, existing infrastructure continues to age and requires 
replacement. 

Several potential options for expanding NADB’s reach include 
subsidized lending, a revolving loan fund and refinancing of 

debt. NADB funds its lending with proceeds of debt that it 
issues in the open capital markets. Although NADB maintains a 
high credit rating (Moody’s, AAA; S&P, AA+), it has capital costs. 
It also must cover the additional requirements of its operations, 
reserves and CAP funding from its interest earnings. Therefore, 
NADB must receive assistance to provide lower interest rates 
to the creditors. As interest rates have decreased in the last 
two decades, finance officers in all types of entities, public and 
private, have sought to refinance their debt to provide savings 
in cash flows that allow them to invest in either operations or 
capital needs. 

the U.S. environmental protection 
agency (epa) 

In 1997, EPA began providing funding to the U.S.-Mexico 
Border Water Infrastructure program, supporting technical 
and financial assistance from the BECC Project Development 
Assistance Program (PDAP) during project planning and design, 
and construction financing and oversight by NADB through its 
BEIF. The PDAP is available for public water and wastewater 
infrastructure projects identified for funding opportunities 
through a program-specific prioritization process. 

  Wastewater Treatment Facility View 

http:grants.22
http:million.21
http:financing.20




http:Arizona.25
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of unique community development needs. The CDBG program 
provides annual grants on a formula basis to local governments 
and states. The National Affordable Housing Act of 1990, 
section 916, required Texas, New Mexico, Arizona and California 
to set aside 10 percent of their FY 1991 CDBG funds to meet 
the needs of residents in colonias relating to water, sewage and 
housing. For subsequent years, HUD was directed to set the 

level (up to 10%) for each of the border states. With one excep­
tion, HUD has required Texas, New Mexico and Arizona annually 

to set aside 10 percent of their CDBG funds for colonias, while 
California has set aside between 2 and 5 percent of its CDBG 
funds during those years. 

The lack of stable funding and capacity among organizations 
serving the colonias has been recognized as a major barrier in 
the effectiveness of federal programs. The Border Community 
Capital Initiative (“Border Initiative”) is a recent collaborative 
effort among three federal agencies—HUD, the Department 
of the Treasury Community Development Financial Institutions 
Fund and USDA Rural Development—aimed at overcoming that 
barrier.26 The Border Initiative’s goal is to assist local financial 
institutions in improving their capacity to raise capital, increase 
lending and boost investment in affordable housing, business 
lending and community facilities in the chronically underserved 
and undercapitalized U.S.-Mexico border region. Specifically, it 
will provide direct investment and technical assistance to com­
munity development lending and investing institutions that focus 
on affordable housing, small business and community facilities 
to benefit the residents of colonias. Although the program is 
small, it will offer up to $200,000 to nonprofit and/or tr bal 
financial institutions serving colonias for such projects. 

Department of health and human Services 
(hhS) – Indian health Service (IhS) 

The Division of Sanitation Facilities Construction (SFC) within 
IHS administers a nationwide SFC program that is responsible 

for delivering environmental engineering services and sanitation 
facilities to American Indians. The IHS established the SDS as 
part of a larger database called the Sanitation Tracking and 
Reporting System (STARS).27 The SDS is an inventory of the 
sanitation deficiencies, including water, sewer and solid waste 
of Native American homes and communities. Within the border 
region, IHS area offices serve Native American individuals, 
families, communities and health programs, with the exception 
of two Texas tribes, which have no area office service. 

IHS offices, in consultation with the tribes in their areas, 
identify sanitation deficiencies, update them annually in the 
SDS, and report them to Congress as required by the Indian 
Health Care Improvement Act27 for the purposes of determin­
ing infrastructure funding per the Clean Water Act of 1977.28 

The IHS evaluates all of the needs reported by each tribe and 

determines which needs can be corrected by projects or project 
phases that meet the current eligibility policies of the program. 

The IHS also determines project feasibility. Projects that exceed 

the agency’s maximum per home cost are deemed infeasible, 
but still are reported on SDS. The list represents one of the 
largest efforts undertaken by any federal agency to catalog 
infrastructure needs in Native American country. EPA uses this 
list to implement the CWISA program and award infrastructure 
funds for wastewater-only projects. 

Bureau of reclamation 

The Bureau of Reclamation,29 an agency of the U.S. Department 
of the Interior, has a number of projects or initiatives that have 
supported water supply projects in the U.S.-Mexico border 
region. One such effort is the Water Conservation Field Services 
Program, which includes: 

•	 Development of improved irrigation scheduling for freshwater 
conservation in pecan fields of El Paso County, Texas (see 
Case Study: The City of El Paso, Texas). 

•	 Modernization of the Elephant Butte Irrigation District irriga­
tion management system in New Mexico through installation 
of new software for more timely and precise water decision 
making. 

•	 Measurement of excess irrigation water to help irrigators 
reduce inefficiencies in the Imperial Irrigation District, Califor­
nia, through the Tailwater Education program. 

•	 Promotion of water conservation in the Yuma Irrigation 

District, Arizona, by upgrading to more efficient pumps to 
promote water conservation. 

•	 Demonstration of an automated surface irrigation system 

that uses data on soil moisture and inflow measurements 
with computer models to optimize shutoff times for irrigators 
and reduce surface runoff (University of California, El Centro 
Extension).

  Vegetable field and irrigation equipment 

http:STARS).27
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•	 Development of soil suitability guidelines for irrigating with 

water of elevated salinity in El Paso, Texas, to assist users of 
reclaimed water. 

Since 2010, the Bureau of Reclamation has funded 13 Sustain 
and Manage America’s Resources for Tomorrow (WaterSMART) 
grants in close proximity to the U.S.-Mexico border. In total, 
these grants are expected to save more than 6,500 acre-feet of 
water annually at a combined federal cost share of more than 
$3.5 million. The grants cover a variety of projects and activities, 
including retrofitting irrigation district check gate structures to 
increase efficiency, lining or enclosing irrigation canals, installing 
digital control systems to improve accuracy of measurements, 
and effluent reuse. 

The San Diego Area Water Reclamation program is authorized 
under Title XVI of P.L. 102-575 to receive up to $172,590,000 

in federal funding, or 25 percent of the total project cost (with 
75% of the project cost to be provided by non-federal project 
sponsors). As of September 2011, this program is 58 percent 
complete, and it features construction of water reclamation 
plants and related infrastructure. The use of reclaimed water in 
southern California results in decreased dependency on potable 
imported water, including water from the Colorado River, an 
important source to both the United States and Mexico. 

Water Management in the Four U.S. 
Border States 

The four U.S. border states differ in their approaches to water 
management. Arizona, California and New Mexico manage 
surface water quantity and quality in separate state agencies. 
Texas, by contrast, manages water quality and quantity within 
the same agency but conducts water planning in a different 
agency. Texas and California treat ground water withdrawal 
as a private property right and do not regulate it (although 
Texas does allow for regulation of ground water in ground 
water conservation districts), and Arizona and New Mexico, in 
response to disputes and threats of depletion, established legal 
mechanisms to do so. Arizona, California and Texas also have 
delegated authority from EPA to implement the National Pollut­
ant Discharge Elimination System program and regulate water 
reclamation.30 All four states receive resources from the SRF. 

Arizona 

The Arizona Department of Water 
Resources (ADWR) was established 
in 1980 to administer the provisions 
of the Arizona Groundwater Manage­
ment Code. ADWR also negotiates 
with external political entities to 
protect Arizona’s Colorado River 
water supply, oversees the use of 

surface and ground water resources under state jurisdiction, 
and represents Arizona in discussions and negotiations of water 
rights with the U.S. federal government and Native American 
tr bes. ADWR collects and analyzes data on water levels and 
water quality characteristics in support of these activities. The 
Department also inspects dams and participates in flood control 
planning and floodplain management to prevent property dam­
age, personal injury and loss of life. 

The Arizona Water Banking Authority (AWBA or Water Bank) was 
established to increase utilization of the state’s Colorado River 
entitlement and develop long-term storage credits for Arizona. 
It “banks” unused Colorado River water to be used in times of 
shortage for Arizona. These water supplies benefit municipal, 
industrial and Native American users along the Colorado River. 

The Arizona Department of Environmental Quality (ADEQ) Water 
Quality Division is responsible for protecting and enhancing 
public health and the environment by ensuring safe drinking 
water and reducing the impact of pollutants discharged to sur­
face and ground water. Responsibilities of the Division include 
investigating complaints and violations of Arizona’s water quality 
laws, issuing permits to protect from point sources of pollution, 
and regulating wastewater discharge and treatment. The ADEQ 
Office of Border Environmental Protection was established to 
address transboundary issues that impact Arizona’s environment 
and its citizens.31 The Office focuses on improving water quality 
in Arizona border communities through collaboration with 
programs such as the U.S.-Mexico Border 2020 Environmental 
program, the Arizona-Mexico Commission and the Border 
Governors Conference. 

Arizona manages the resources in its SRF through the Water 
Infrastructure Finance Authority (WIFA), an independent state 
agency authorized to finance drinking water, wastewater, waste­
water reclamation and other water quality facilities and projects. 
WIFA offers borrowers below-market interest on loans, flexible 
funding timelines, no mandatory loan amounts, and financial 
incentives for “green” projects. WIFA also offers a planning and 
design grant program to prepare water and wastewater facilities 
for project construction. 

California 

California’s Department of Water 
Resources (DWR), within the state’s 
Natural Resources Agency, has broad 
powers to study, plan and implement 
projects to meet California’s water 
needs and manage its water resourc­
es. DWR operates and maintains the 
California Water Project, provides 
dam safety and flood control services, 

assists local water districts in water management and conserva­
tion activities, and promotes recreational opportunities. DWR 

http:citizens.31
http:reclamation.30
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also administers water bonds that provide financial assistance for 
various water projects. 

The California Department of Public Health, Office of Drinking 

Water has many responsibilities, including the regulation and 
improvement of public water systems, promotion of information 
on water recycling and conservation, provision of funding 
opportunities for water system improvements, and other 
activities. 

The California Environmental Protection Agency (Cal/EPA) over­
sees all state boards, departments and offices that are charged 
by state law to protect specific areas of the environment and/ 
or regulate specific activities. Within Cal/EPA, the State Water 
Resources Control Board (State Water Board) has responsibility 
for statewide water quality policy and protection of both surface 
and ground waters. It also oversees surface water rights and can 
adjudicate ground water issues. 

The State Water Board oversees nine state Regional Water 
Quality Control Boards (Regional Water Boards), which are 
charged with the protection of water quality and carrying out 
regional water quality control programs. The State Water Board’s 
Division of Financial Assistance (DFA) administers the imple­
mentation of the Water Board’s financial assistance programs, 
such as the SRF, including loans and grants to fund water 
projects. DFA also administers the Water Recycling program and 
the State’s Wastewater Treatment Plant Operator Certification 
program.32 

The California-Baja California Border Environmental program is 
a collaborative effort of Cal/EPA, other California state agencies, 
Baja California and Tribal Nations located along the border 
region. California has cooperative environmental agreements 
with Mexico, one of which covered the development and imple­
mentation of industrial wastewater monitoring and pretreatment 
along the California-Mexico border.33 

New Mexico 

The New Mexico Interstate Stream 
Commission and New Mexico Office 
of the State Engineer are companion 
agencies charged with administering 
the state’s water resources. They have 
responsibility for the supervision, 
measurement, appropriation and 
distribution of nearly all surface and 

ground water in New Mexico, including streams and rivers that 
cross state boundaries. 

The New Mexico Environment Department (NMED) promotes 
a safe, clean and productive environment throughout the 
state. The NMED is comprised of five sections, one of which 
is the Water and Waste Management Division, which primar­

ily addresses water quality issues. The New Mexico Office of 
Natural Resources Trustee represents the state’s interest in the 
recovery of damages incurred by natural resources on state land 
under two federal statutes, the Water Pollution Control Act and 
the Comprehensive Environmental Response, Compensation and 
Liability Act (CERCLA). 

The New Mexico Water Quality Control Commission is the state 
water pollution control agency that oversees state compliance 
with the wellhead protection and sole source aquifer programs 
of the federal Safe Drinking Water Act. 

The Water Trust Board recommends water projects, including 
water delivery to end users, implementation of federal Endan­
gered Species Act collaborative programs, and water recycling 
and conservation programs, among others.34,35 Funding may be 
provided in the form of grants or loans from the Water Project 
Fund, which receives appropriations from the state legislature. 

The NMED Border Environmental Justice Liaison works with 
New Mexico border communities and serves as the main point 
of contact for Border 2020. Subcommittees along the border 
address water issues, one having supported efforts such as the 
development of a geographic information systems (GIS) map­
ping tool for the Mimbres Basin,36 and the Roadmap - A Draft 
Model for Collaborative Operation of Transboundary Watersheds 
proposal. 37 

Texas 

The Texas Commission on 
Environmental Quality (TCEQ) is 
the state’s official environmental 
agency. It oversees water rights 
and sets state water quality 
standards to protect public 
health, recreation and aquatic 
life. Interstate compacts are 

managed by the TCEQ as well. It also has broad oversight 
for surface water and ground water quality, as well as for safe 
drinking water management and enforcement. More recently, 
TCEQ has been charged by the Texas Legislature with establish­
ing minimum environmental flows38 for Texas’ major rivers and 
bays. Chaired by the TCEQ, the Texas Groundwater Protection 
Committee coordinates ground water quality protection activities 
among state agencies and the Texas Association of Ground­
water Districts. The Committee also documents ground water 
contamination in its annual Joint Groundwater Monitoring and 
Contamination Report. 

The Texas Water Development Board (TWDB) is responsible for 
developing a State Water Plan through regional water planning 
groups. It also conducts research on aquifers, water availability 
and environmental flow needs, as well as periodic surveys of 
ground water use. The TWDB also works with 16 Groundwater 

http:border.33
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Management Areas to establish future desired conditions and 
the volume of water that will be available for future use. Other 
responsibilities include providing technical and financial assis­
tance, such as administering the Drinking Water State Revolving 

Fund for Texas. TWDB also administers the 
Economically Distressed Areas Program (EDAP), 
which provides water and wastewater funding for 
colonia programs in Texas. 

The rural nature 
of many tribal
 
communities
 

The Texas Parks and Wildlife Department (TPWD) creates special 
monitors water quality with an emphasis on pro-

challenges for tecting the health of aquatic life and its habitat.
those seeking to It also is responsible for wetlands protection and 
provide water for investigating fish kills or any other instances 
and wastewater of pollution that harm or threaten wildlife. 
services.

The Texas State Soil and Water Conservation 
Board is responsible for controlling and reduc­

ing state agricultural nonpoint source and water pollution. It 
administers federal grants for projects that control agricultural 
nonpoint sources of water pollution, such as fertilizer runoff. 

Water resources and U.S. Border tribes 

The U.S.-Mexico border region is home to 26 U.S. federally 
recognized Native American tribes, ranging in size from 9 to 
17,000 members, and to indigenous communities in Mexico. 
Persistent water-related issues face the communities on both 
sides of the international boundary, including safe drinking 
water and proper wastewater treatment and disposal, as well as 
particular forms of pollution such as the ammonium perchlorate 
that was identified as a concern in the GNEB’s 8th report. 

The rural nature of many tribal communities creates special 
challenges for those seeking to provide water and wastewater 
services. To address gaps in service, tribes can access resources 
from EPA as well as the IHS, as noted above. Beyond these, 
there are a number of programs that support agricultural 
production and other forms of land conservation management 
that give special recognition to the position of tribes. Other 
programs provide information that can be used by tribes, such 
as the Pollutant Release and Transfer Register, which provides 
county-level analysis of toxic releases by type and by producer, 
and the Causal Analysis/Diagnosis Decision Information System 
(CADDIS), which tracks the causes and effects of pollution in 
water resources. 

Tribes participate in border environmental programs, such as 
Border 2020, through their offices of environmental protection 
and management. Where possible, the tribes share information 
and resources, and those with greater infrastructure support 
those tribes without such infrastructure. A representative of the 
Tohono O’odham Nation, for example, has served as coordina­
tor of border activities for all of the Arizona border tribes. 
Of concern to the border tr bes, however, is the low level of 

support that they received from Border 2012.39 Although they 
are eligible to receive funding from the BEIF, tribes have not 
submitted proposals through that program, working instead 
with EPA through the Tribal Border Infrastructure program. From 
2006 to 2010, that program received 44 proposals totaling 
$28.7 million. During that time only $4.3 million was available, 
which provided funding for only 14 tribes.39 

Interdependence in U.S. Governing 
Bodies 

In addition to the political divisions described above, regional 
and local governments also play a role in U.S. water manage­
ment. As noted, border communities access public financial 
support through both state and federal agencies. Local entities 
involved in water management may include irrigation districts 
and soil and water conservation districts, publicly regulated 
utilities such as public water supply systems, and domestic water 
users. The responsibilities of supply planning and regulation 
often overlap. 

An example of this overlap is ground water extraction for natural 
gas, which can negatively affect the environment (e.g., fish) and 
farmers. Over-allocation to agricultural customers can lead to 
low river flows and sediment accumulation, which reduces the 
size of the river channel and can result in catastrophic flooding 
during storms. 

Tensions regarding water along the border have been ampli­
fied by many factors, such as dramatic increases in population, 
periodic drought in some of the major basins, the absence of 
legal frameworks governing ground water, and disagreements 
interpreting compact or international agreement surface water 
requirements. In recent years, conflict has arisen over a variety 
of issues, including transboundary sanitation problems and water 
deliveries to Mexico and U.S. users during drought. In some 
cases, these conflicts have led to litigation. Successful manage­
ment requires working across physical, social and political 

  Aerial landscape of tailing ponds for mineral waste 
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boundaries with integrated watershed and basin-wide manage­
ment, which is emerging in U.S. border states. 

Integrated management of water for use in economic and 
energy development, public health, food production and 
environmental conservation depends on the application of 
appropriate frameworks that recognize relationships among 
uses. Frameworks include conceptual models that identify 
key attributes of water resources, such as basin water volume 
budgets, reservoir capacities and natural flood regimes, and link 
them to both user groups and usage. Relationships among users 
then can be identified, including the timing of water needs and 
usage rates. The emerging field of ecosystem services also can 
contribute to gaining an understanding of natural flow variation 
and species needs and other basin management needs. 

A key requirement of successful integrated management is the 
availability of reliable and consistent data. The 8th report high­
lighted the need for data collection efforts, and some progress 
has been made; however, inadequate or missing data increases 
the potential for misunderstanding and hinders collaboration. 

Critical Issues in 2012 

As already noted, water has been the topic of several prior 
GNEB reports, but the Board decided to focus its attention on 
water supply, quality and treatment because of the need to 
highlight water problems in the region. The above sections have 
addressed the tremendous need for financial resources within 
border communities. The following sections summarize some 
additional critical issues. 

rapid Urbanization 

The 10 states along the U.S.-Mexico border have experienced 
substantial population growth in the past 50 years, growing 
from a population of just more than 33 million in 1960 to nearly 
90 million in 2010.40 Almost 14 million of those residents live 
within the border region. In the six Mexican states alone (Baja 
California, Sonora, Chihuahua, Coahuila, Nuevo Leon and 
Tamaulipas), the population has grown from 5.5 million in 1960 
to 19.9 million in 2010.40 That constitutes nearly a quadrupling 
of the population in 50 years. The northern parts of Mexico, 
especially those closest to the international border, grew with 
the development of cross-border trade, including establishment 
of the Maquiladora program. This program allows for the duty-
free importation of U.S. manufacturing parts and components 
into Mexico. Following assembly of the manufactured parts, 
the finished product(s) are delivered back to the United States. 
The maquiladora industry increased the demand for labor in 
the border region, attracting hundreds of thousands of people 
seeking employment, mostly to urban centers. The growth in 
population has greatly exceeded the expansion of supporting 
infrastructure and services. 

Much of the increase in population on the U.S. side of the 
border has been driven by the tremendous growth on the 
Mexican side. In addition, within the United States, a warm 
climate and new employment opportunities, including defense, 
high technology, construction and agribusiness, have drawn 
residents from the rust belt to the south and southwest. The 
four U.S. border states have been among the fastest growing 
in the country in the past 50 years, especially in the major 
metropolitan areas, like El Paso, Texas; Las Cruces, New Mexico; 
Tucson, Arizona; and San Diego, California. This trend also 
is true for newly emerging metropolitan areas, such as along 
the Lower Rio Grande Valley of Texas in the cities of McAllen, 
Harlingen and Brownsville. 

This population growth has led to a continued increase in 
demand for water for residential, commercial and industrial use 
even with the implementation of water conservation measures. 
This growth of water demand in some cases has led to conflicts 
between urban and agricultural water users because many of 
these areas also are heavily irrigated for agricultural use. Finally, 
the widespread urbanization has disrupted natural flows and 
aquifer recharge while increasing impervious cover, leading to 
local impacts such as flooding. 

Flooding 

Dramatic storm events can produce flood conditions that can 
overwhelm local catchment and diversion systems and lead to 
extreme stormwater and sediment runoff conditions that flood 
communities on both sides of the border. This flooding can 
compromise the buffers between residential water resources and 
domestic waste disposal in shallow well areas. 

energy and Water 

There is a close nexus between energy production and use and 
demand for water. Water loss in a distribution system requires 
additional pumping and therefore increases energy costs. Water 
and wastewater utilities tend to be the single largest energy 
consumers in any community, and their energy bills represent 
the second largest expense. The GNEB 14th report also noted 
the potential for the development of renewable energy resourc­
es to consume large quantities of water. As electricity generators 
install larger capacity infrastructure and expand service delivery, 
the permitting process that governs water release, water with­
drawals, water storage and heat loading also must be updated 
to address the increase in load and the eventual effluent. 

Of special concern along the Texas border, specifically in the 
counties of Dimmitt, Edwards, Frio, LaSalle, Maverick, McMul­
len, Webb and Zavala, has been the recent rapid expansion 
of shale gas development. By all measures—permits, drilling 
starts and gas production—activity has increased exponentially 
since 2010. This is exemplified by 1,010 drilling permits being 



16 Context

The Environmental, Economic and Health Status of Water Resources in the U.S.-Mexico Border Region

 
 

 

 
 

 
 
 

 

 
 

 
 
 

 
 
 
 

 
 
 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 

 

 
 
 

 
 

 

 
 
 

 
 
 

 
 

 

	 	 	 	

	 	 	 	 	

	 	 	 	 	 	 	 	

 
 

 

issued in 2010, 2,826 issued in 2011, and 1,452 issued between 
January and April of 2012 for the Eagle Ford shale.41 Although 
recent studies suggest that the total amount of water utilized 
for hydraulic fracturing (“fracking”) wells for oil and gas devel­
opment is still relatively small compared to agricultural and 
municipal water use in the region, the local impacts on aquifers 
and surface water use can be significant and represent a new 
water demand in the area. Studies suggest that a single “frack” 
job in the Eagle Ford shale in Texas can require between 6 and 
8 million gallons of water.42,43 

The U.S. Geological Survey (USGS) does not have an active, 
extensive ground water level monitoring network near the U.S.­
Mexico border in Texas. Adding such a network of ground water 
level monitoring in these counties would be extremely beneficial 
due to the recent oil and gas exploration activities there. As an 
example, there has been a recent increase in the use of ground 
water associated with oil and gas exploration and production in 
Maverick and Webb counties, in particular associated with the 
Carrizo Wilcox and Yegua Jackson aquifers. Yet, relatively few 
data are available in these counties. These counties also lack 
ground water conservation districts. Data from USGS wells in 
nearby Dimmitt County indicate declining ground water levels in 
the Carrizo Wilcox. The magnitude of the water use associated 
with oil and gas production – coupled with existing agricultural 
and industrial needs – could have dramatic impacts on ground 
water resources in the areas that currently are not monitored 
or understood. By enhancing data collection in those areas, 
the USGS could add to the information presently being used 
by stakeholders, local ground water conservation districts and 
the Texas Water Development Board in their water planning 
processes. 

Climate 

As of October 2012, most of the U.S.-Mexico border region is 
experiencing drought conditions.44 Long-term climate models for 
the region predict increased temperatures, decreasing precipita­

  Increasing drought conditions with unpredictable rainfall patterns 

tion and shifting of rainfall patterns in coming years. These 
factors, combined with the potential for reduced snowpack 
within the basins of rivers that traverse the border region, may 
contribute to decreased stream flows as well. These conditions 
can be monitored with the NIDIS.45 For example, low precipita­
tion and above-normal temperatures meant that by March 2012, 
less than 50 percent of the average snowpack remained from 
1981 levels in the Sangre de Cristo Mountains, the location of 
the headwaters of the Rio Grande.46,47 Local concern over the 
intensity of natural events, particularly temperature fluctuation 
and precipitation, has increased over the last decade.48,49 

Rising temperatures mean greater evaporation of water into 
the atmosphere, increased runoff and a shift in precipitation 
from snowfall to rainfall, resulting in less water for storage in 
reservoirs.50 Seasonal weather patterns that previously supported 
reliable rainfall seasons, the reliable snowpack, and sufficiently 
gentle rainfall that allowed for more percolation into the soil, 
less runoff and lower sediment loads have changed in ways that 
require greater planning by local communities.51,52 

Continued shortfalls can result in competition among users, the 
potential for greater public health risks from insect- and fungal-
based diseases, reduced recharge of ground water systems 
and lessened environmental flows, habitat loss, and increased 
nonpoint source pollution. A recent study focused on climate 
change in the Arizona-Sonora border region cited aging or 
inadequate water-delivery infrastructure, over-allocation of water 
resources within the region, and the location of poor neighbor­
hoods in flood-prone areas or other at-risk areas as key factors 
increasing the vulnerability of urban water users.53 

Water Conservation 

Water conservation is an integral component to enhancing 
and prolonging the supply of surface and ground water in any 
part of the United States. This is particularly vital in the border 
region, given the arid nature of much of the border, scarce 
resources and the great demands on water, especially in the 
agricultural and municipal sectors. Some water conservation 
projects, specifically in the agricultural sector, can produce sig­
nificant water savings and help address water supply obligations 
(see Case Study: Coachella Valley Water District – Coachella 
Canal Lining Project). The following are some agricultural water 
conservation practices: 

•	 Concrete lining of earthen canals; 

•	 Replacement of canals with pipelines; and 

•	 Use of improved systems of irrigation (e.g., drip irrigation). 

Water conservation is an effective strategy for managing 
municipal water as well, and conservation practices can be 
passive, incorporating more efficient appliances or technologies

http:users.53
http:reservoirs.50
http:NIDIS.45
http:conditions.44
http:shale.41
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Figure 5. Moisture Sources to the Colorado River Basin 

Source: U.S. Department of the Interior. U.S. Geological Survey Fact Sheet 2004-3062, Version 2, 
August 2004. 

Colorado River from Lee Ferry, Arizona, to the southerly 
international border with Mexico. As Watermaster, the 
Secretary is authorized to manage and operate the 
Lower Basin of the Colorado River under the “Law of 
the River.” In managing water issues, the Secretary 
collaborates with the Lower Division States of Arizona, 
California and Nevada; the Republic of Mexico (through 
the International Boundary and Water Commission 
[IBWC]); water and power utilities; and many stakehold­
ers representing agricultural, economic, environmental 
and other interests. 

The San Pedro River flows north from Cananea, Sonora 
to the Sierra Vista-Fort Huachuca area in Arizona, and 

supports a highly diverse riparian community that is 
a National Conservation Area on the U.S. side of the 
border. The Santa Cruz River, located in the Ambos 
Nogales region, begins in Arizona, flows south into 
Sonora, and then returns northward into Arizona; 
along the river is the Nogales International Wastewater 
Treatment Plant, which produces effluent that dominates 
water for approximately 20 km downstream.57 

The Rio Grande Basin provides water for irrigation, 
households, the environment and recreational uses in 
Colorado, New Mexico and Texas, as well as Mexico, as 

shown in Figure 6.58 Above 
El Paso, Texas, flow in the 
Rio Grande is controlled 
largely by releases from 
Caballo Reservoir located 
below Elephant Butte Dam. 
Downstream from El Paso to 
Fort Quitman, flow consists 
mainly of treated municipal 
wastewater, irrigation return 
flow and stormwater runoff. 

The Pecos and Devils Rivers 
in Texas are the principal 
U.S. tributaries of the Rio 
Grande. Both of these rivers 
flow into Amistad Reservoir 
on the Rio Grande, which is 
located upstream of Del Rio, 
Texas, and Ciudad Acuña, 
Coahuila. The Pecos River 
flows southward through 
eastern New Mexico, where 
it is impounded by Red Bluff 
Reservoir at the Texas-New 
Mexico border. In Mexico, 
major tributaries include the 

Conchos River, which flows to the Rio Grande at Presi­
dio, Texas, and Ojinaga, Chihuahua; the Salado River, 
which flows into Falcon Lake downstream from Laredo, 
Texas, and Nuevo Laredo, Tamaulipas; and the San Juan 
River, which enters the Rio Grande in the Lower Rio 
Grande Valley of Texas and Tamaulipas. 

Below Falcon Dam, the Rio Grande Basin tapers to a 
relatively narrow band bordering the Rio Grande and 
varying in width from 10 to 30 miles as it forms a delta. 
In Hidalgo and Cameron counties, Texas, at the extreme 

lower end of the Basin, the river is confined between 
levees and the Basin is generally less than a few miles 
in width. This system of levees and the associated 
drainage channels were constructed by the United 
States and Mexico to control flooding of the extensive 
agricultural and urbanized areas along the river in the 
Lower Rio Grande Valley.59 

Groundwater System 

Data on ground water systems can be difficult to 
acquire. In 2006, the U.S.-Mexico Transboundary Aquifer 
Assessment Act authorized funds for, and directed the 
establishment of, a program to study transboundary 
aquifers between the two countries. 

http:Valley.59
http:downstream.57
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Figure 6. Rio Grande Basin	 Figure 7. Colorado Plateau Aquifers 

Source: International Boundary and Water Commission. Source: International Boundary and Water Commission. 

Figure 7 shows that the major ground water aquifers in the 
Colorado River are the Colorado Plateau aquifers. They are 
the Uinta-Animas, Mesaverde, Dakota-Glen Canyon and 
the Coconino-De Chelly aquifers. The lower Colorado River 
is comprised of the Basin-Range Basin-fill aquifers that are 
unconsolidated sand and gravel aquifers. 

•	 Uinta-Animas Aquifer: In the San Juan Basin, water recharges 
this aquifer in the higher altitude areas that nearly encircle the 
Basin. During 1985, about 28,000 acre-feet of ground water 
was withdrawn from the aquifer. 

•	 Mesaverde Aquifer: Ground water discharges from the aquifer 
directly to streams, springs and seeps by upward movement 
through confining layers and into overlying aquifers, or by 
withdrawal from wells. The natural discharge areas generally 
are along streams and rivers, including the Colorado River. 

•	 Dakota-Glen Canyon Aquifer: The potentiometric surface for 
this aquifer has been defined for much of the northern part 
of the aquifer. Ground water flow directions inferred from the 
potentiometric surface indicate several, major recharge areas. 
Ground water flow in this aquifer is toward major discharge 
areas along several rivers. 

•	 Coconino-De Chelly Aquifer: The aquifer is recharged in sev­
eral areas, but discharges mainly to the Colorado and Green 
Rivers. Water in this aquifer generally flows northwestward 
toward a discharge area near the mouth of the Little Colorado 
River. In the Grand Canyon, a series of springs issuing from 
the Mississippian Redwall Limestone discharges water derived 
in part from this aquifer. Fractures and solution channels in 
the Redwall Limestone and the rocks separating the Redwall 
Limestone from the Coconino Sandstone provide conduits for 
the ground water. Similar processes affect the ground water 
flow system elsewhere in the vicinity of the Grand Canyon. 

The U.S. government gave the Upper San Pedro Partnership the 
task of achieving a sustainable yield of the regional aquifer by 
2011.60 A particular water management challenge for the Santa 
Cruz Aquifer is its shallow microbasins, located mainly in the 
most heavily used parts of the aquifer, which experience annual 
water level changes of up to 15 meters, resulting in limited 
ground water storage capacity.60 

Figure 8 shows that the major ground water systems east of 
the Colorado River Basin along the U.S.-Mexico border are the 
Mimbres Basin, and the Mesilla Bolson, Hueco Bolson, Edwards-
Trinity and Gulf Coast Aquifers. 

http:capacity.60


http:years.59
http:Texas.63
http:water.61
http:supply.61


Water Supply

The Environmental, Economic and Health Status of Water Resources in the U.S.-Mexico Border Region

 

 
 
 

 
 

 

 
 

 
 
 

 
 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 
 

 

24 

Figure 8. Rio Grande and Coastal Aquifers 

Source: International Boundary and Water Commission. 

includes policies and plans, as well as the organizations and staff 
needed to carry them out. 

Water is critical for environmental flows that sustain ecosystems 
and support animal populations upon which people’s livelihoods 
and well-being depend. Environmental flows have been defined 
by an international group of experts as the “quantity, timing 
and quality of water flows required to sustain freshwater and 

estuarine ecosystems and the human livelihood and well-being 
that depend on these ecosystems.”64 Managing for environmen­
tal flows is intended to address a broader range of purposes 
than management focused strictly on water supply, energy, 
recreation or flood control, as shown in Table 1. Water manag­
ers sometimes attempt to adjust the quantity, timing and quality 
of environmental flows to accommodate human uses while also 
maintaining the essential processes required to support healthy 
river ecosystems. In the border region, establishing environmen­
tal flow programs requires binational, multi-sector collaboration 
and commitments. Such programs depend on up-to-date data 
on a variety of environmental conditions and a transparent 
process for sharing them. 

Even with proper planning, increased demand for water in 
the border region, coupled with environmental factors such as 
drought, has strained the water supply. One effort to better under­
stand future water supply and demand under different scenarios is 
the Colorado River Basin Water Supply and Demand Study.65 

Key to planning and management is the availability of reliable 
and consistent data related to raw water transmission and 
storage, water treatment and distribution, wastewater convey­
ance and treatment, flood control and drainage, coastal water 
management, and the measurement/monitoring of precipitation, 
water quantity and water quality (surface and ground water). 
Such data are severely limited in the U.S.-Mexico border region. 
The GNEB has recognized this gap and elaborated on specific 
data needs in its prior reports. The 8th GNEB report, Water 
Resources Management on the U.S.-Mexico Border-Region, 
included as the second recommendation: Develop and sign 
formal U.S.-Mexico border region water resources data agree­
ments. Such agreements should support the collection, analysis 
and sharing of compatible data across a wide range of uses 
so that border region water resources can be managed more 
effectively. 66 

Various U.S. federal entities, including the U.S. Geological 
Survey (USGS), the U.S. Section of the IBWC (USIBWC), the 
National Oceanic and Atmospheric Administration (NOAA), 

Table 1. Example of Human Benefits Supported by Environmental Flows 

Service Category Service Provided Environmental Flow Component/Indicator 

Medicinal plants Floodplain inundation; Flows supporting riparian inundation 

Flood mitigation Floodplain inundation; Flows supporting riparian inundation 

Production 

Regulation 
Prevention of saltwater intrusion Instream flow regime 

Recreation and tourism Site specific
Information 

Vegetables/fruit Floodplain inundation; Flows supporting riparian inundation 

Biodiversity conservation Natural flow regime
 

Life Support Previously healthy ecosystems Natural flow regime
 

Source: Modified from Richter, B. D. (2010). Re-thinking environmental flows: From allocations and reserves to sustainability boundaries. River Research and 
Applications, 26:1052. 
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Table 2. U.S.-Mexico Border Water Measurement and Monitoring Needs (continued) 

Agency/Program Need Reason Additional Information 

USGS; National 
Weather Service 
(NWS) 

USGS 

National Park 
Service (NPS) 

USGS; NWS; TX 
Department of 
Transportation; City 
of El Paso, TX 

More dense surface water 
data collection network. 

Additional stream gauging 
data collection. 

Extensive ground water level 
monitoring network near 
the U.S. border in Texas. 

Funding for the proposed 
expansion of the current 
rain gauge data collection 
network of one site in the 
El Paso area. 

Water Supply Challenges 

Current or projected Shortages and 
Impacts 

Each of the four U.S. border states has engaged in long-term 
water planning to some extent, although their methodologies 
vary. State plans provide projections for future water supply 
and demand, as well as provide insights into the relationship 
between water supply and economic issues, indicating how 
lack of a reliable long-term water supply can inhibit develop­
ment. These plans also demonstrate that a commitment to 
ensuring that future generations have access to water requires 
a suite of approaches, from conservation to new infrastructure 
development. Though the state plans tend to focus on human 
needs, there is growing recognition in the border region of the 
importance of environmental flows as well. The following regions 
are highlighted because state water planners have identified 
particular concerns about future water supply. 

The 1980 Arizona Groundwater Act identified and designated 
five Active Management Areas (AMAs) that rely heavily on 
mined ground water. The Act also identified and designated two 
Irrigation Non-expansion Areas (INAs) within which restrictions 
are placed on increasing the number of irrigated acres. The 
Santa Cruz and Tucson AMAs include portions of the border 
region near Nogales and Tucson, and in those areas develop­
ers must demonstrate an adequate water supply for 100 years 
before new development can be permitted. Arizona also has 
authorized counties outside of AMAs to require developers of 
new subdivisions to demonstrate access to an adequate water 
supply. In the border region, Yuma and Cochise counties have 
adopted this policy. Most of the Douglas Basin was designated 

To provide information regarding	 The USGS has been working with the NWS to identify 
floods.	 communities with needs that have not yet been successful 

in securing funding to support enhanced local data collec­
tion networks. The NWS maintains a list of potential sites 
where additional flood information is needed or requested 
by local communities. 

To meet its needs near Big Bend N/A 
National Park at sites along the 
Pecos and Devils Rivers in Texas 
and at three sites along the Rio 
Grande. 

Beneficial due to recent oil and N/A 
gas exploration activities near the 
border that may deplete water 
supplies. 

Project has been discussed for N/A 
4 years without being funded. 

as the Douglas INA, and it has been determined that there is 
insufficient ground water to provide a reasonably safe supply 
for irrigation. The Douglas Basin has been severely over-drafted 
since the late 1940s, and a decline in water levels in wells has 
been observed.69 

The Arizona Department of Water Resources also has conducted 
surveys of water providers to get their perceptions of water 
issues in their region. A 2004 survey of water providers in the 
Lower Colorado River and Southeastern Planning Areas70 identi­
fied the following as moderate or major concerns: 

•	 Inadequate storage capacity to meet peak demand. 
•	 Inadequate well capacity to meet peak demand. 
•	 Inadequate water supplies to meet current demand. 
•	 Inadequate water supplies to meet future demand. 
•	 Infrastructure in need of replacement. 
•	 Inadequate capital to pay for infrastructure improvements. 
•	 Drought-related water supply problems. 

The 2009 California Water Plan Update for the South Coast, 
which includes coastal regions of California from the Los Ange­
les area to the Mexican border, projects significant increases 
in water demand. Taking into consideration the current trend 
analysis in the report (one of three possible scenarios analyzed), 
urban water demand could increase by 1.645 million acre-feet 
by 2050 and agricultural demand would drop by 320,000 
acre-feet. 

For California’s Colorado River region, which includes the 
eastern portion of San Diego County (a border county), all of 
Imperial County (a border county) and portions of two non-
border counties, urban demand shows an increase of 
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In late 2011, focusing exclusively on the region located within 
the 100 km strip of territory north of the border that constitutes 
its U.S. mandate, the Border Environment Cooperation Commis­
sion (BECC) assessed drinking water investment requirements at 
$2.01 billion. The BECC analysis considered the costs associated 

with providing access to centralized water supply sources for 
currently unserved or underserved populations of nearly 272,000 
people. Table 3 summarizes these estimated requirements, 
presented by each state’s border region and water and waste­
water needs (see Chapter 4 for additional information). 

Many residents in U.S. border counties continue to lack access 
to adequate drinking water and wastewater services, primarily 
in rural communities where they rely on onsite systems. Given 
that many onsite systems lack adequate maintenance or water 
quality testing, resources may be needed either to connect 
the residents to a centralized municipal or utility system or to 
improve the onsite systems. A particular concern and investment 
priority is with households that have connections to centralized 
water but not centralized wastewater service as shown in Table 4. 
Residents in these households are likely to live near urbanized 
areas because they receive water, and the gap in wastewater 
service means an increased risk of exposure to untreated or 
inadequately treated wastewater, influenced by the following: 

•	 Residents connected to centralized water systems tend to be 

higher water users creating a greater burden on wastewater 
disposal methods, especially individual onsite systems. 

  Monitoring the New River, Calexico 

•	 Areas served by centralized water systems are typically 

characterized by higher density development, resulting in 
insufficient space for adequate leach field operation. 

•	 High water tables and/or poor soil conditions are typical in 

the border region and influence risks related to over-saturated 
leach fields. 

Table 3. Access to Centralized Municipal Services – U.S. Needs and Investment Estimates 

State # of Counties Drinking Water 
(DW)-Unserved 

Estimated 
Investment-DW 

Wastewater 
(WW)-Unserved 

Estimated 
Investment-WW 

Total Estimated 
Investment 

California 2 38,864 $287.6 M 70,803 $849.6 M $1.14 B 

Arizona 4 133,491 $987.8 M 138,359 $1.67 B $2.65 B 

New Mexico 5 11,826 $87.5 M 38,669 $464.0 M $551.5 B 

Texas 25 87,377 $646.6 M 289,609 $3.48 B $4.12 B 

Total U.S. Border Region 36 271,558 $2.01 B 537,440 $6.45 B $8.46 B 

Source: BECC Needs Assessments, incorporating data from the U.S. Census Bureau; EPA EnviroFacts; Clean Water Needs Survey; state, city and county 
websites; direct contact with sector authorities, and connections and project data from BECC-NADB. 

Table 4. Connections With Centralized Water Service and Without Centralized Wastewater Service 

State # of Counties Drinking Water 
Connections 

Wastewater 
Connections % Coverage Total Estimated 

Investment 

2 1,154,181 1,122,242 97% $383.3 M 

Arizona 4 465,534 460,666 99% $58 M 

5 69,613 42,770 61% $322.1 M 

Texas 25 728,192 525,960 72% $2.4 B 

36 2,417,520 2,151,638 89% $3.2 B

California 

New Mexico 

Total U.S. Border Region 

Source: BECC Needs Assessments, incorporating data from the U.S. Census Bureau; EPA EnviroFacts; Clean Water Needs Survey; state, city and county 
websites; direct contact with sector authorities, and connections and project data from BECC-NADB. 
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Managing Water Supply Through 
Improved Management and 
Conservation 

Border water supply challenges will require a multifaceted 
approach, incorporating the construction of new infrastructure 
but also improved management and conservation of existing 
resources. Agriculture is a major water user, and efforts to better 
manage and conserve water used in irrigation can have major 
benefits. An example of this is when, in 2008, the U.S. and 
Mexican governments, working through the IBWC, agreed to 
release more than $80 million in grants to improve infrastructure 

and irrigation practices in response to flow reduction from the 
Conchos River. This affected not only Mexican farmers but also 
those working downstream along the Rio Grande. These grants 
were released via the BECC-North American Development Bank 
(NADB) and were directed to the Delicias Irrigation District in 
Chihuahua and several U.S. irrigation districts so that more water 
would be available downstream. Two approaches to reducing 
water use in agriculture are better timing of irrigation and lining 
of canals. 

Conservation is a critical element of municipal water supply 
management as well. Throughout the border region, cities 
and towns are taking steps to reduce water use by changing 

rate structures, offering incentives and providing outreach and 
education. 

In addition to improvements in the efficiency of water use 
both for the end user and the water systems themselves, many 
communities throughout the United States also have begun to 
better incorporate drought management into their short- and 
long-term plans. The recent drought-like conditions throughout 
much of the Southwest highlighted the inadequacy of existing 
drought management policies and the need to significantly 
improve response strategies before the next inevitable drought. 

In Texas, most water suppliers are required to develop drought 
contingency plans, but these plans often are ineffective or 
without tangible, actionable steps. The most important drought 
management tool is a strong water conservation program, which 
also leads to more effective drought responses. 

In addition to year-long water conservation programs, however, 
drought management plans often involve water restrictions, 
depending on climactic and water supply availability conditions. 
Thus, with proper input and stakeholder participation, water 
suppliers can impose restrictions on lawn watering, irrigation 
schedules or other such activities. A properly vetted drought 
contingency plan helps avoid protracted legal battles or political 
uncertainty concerning water delivery.

  Solar Array at San Benito Water Treatment Plant 
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adequate quantities of water when it is available, and 
then store it in containers for subsequent use when the 
delivery system is inoperative or unavailable, increasing 
the risk of contamination. 

Although the public health aspects of the lack of clean 
water for household use are widely recognized, and 
these include vulnerability to pathogens such as bacte­
ria, protozoa and viruses,85,86 the effect of contaminated 
irrigation water is not as apparent. Vegetables that are 
grown with water that has been in contact with raw 
sewage can carry infectious diseases such as hepatitis, 
dysentery and cholera. Domestic sewage also can 
contribute to interactions of pharmaceutical compounds 
with bacteria, the latter then developing resistance to 
medical interventions.87-89 Where raw foods are trans­
ported across the international boundary via informal 
markets, health risks are difficult to track, resulting in a 
public health profile in the border region that does not 
meet the standards of a regulated marketplace.90 

Additional threats to public health stem from water-
related vector-borne diseases such as arboviral 
encephalitis (that which is carried by mosquitoes and 
ticks) and hantaviruses. Poorly controlled water sources, 
including stagnant and organically charged waters, can 
facilitate the spread of gastrointestinal pathogens, such 
as Giardia lamblia, Campylobacter sp., Vibrio cholerae 
and Hepatitis A and E viruses. In addition, the region 

has seen the emergence of several new vector-borne 
diseases that are associated with declining moisture 
regimes. For example, in 2010, Arizona, New Mexico, 
Texas and California accounted for 55 percent of all 
cases of arboviral neuro-invasive diseases in the United 
States.91-93 

Implications for ecosystems 

Vibrant ecosystems play a critical role in the overall 
health and well-being of both urban and rural popula­
tions. When people are not in daily contact with 
surrounding natural systems, they may not recognize 
how directly dependent they are on them. The water 
resources contained in streams, reservoirs, lakes and 
underground aquifers are essential to support wildlife, 
agriculture and recreational opportunities, in addition to 
residential, commercial and industrial activity. Compro­
mised water quality affects all of these uses. 

In addition to gathering data on known contaminants, 
the U.S. Geological Survey (USGS) has been studying 
emerging contaminants (hormones, wastewater com­
pounds, pharmaceuticals and personal care products) 
in border watersheds. For example, studies conducted 
by the USGS Border Environmental Health Initiative 

in both the San Pedro and Santa Cruz River Basins, 
both of which are dependent on effluent, aim to better 
understand the links between these contaminants and 
ecosystem health. After collecting and analyzing water, 
soil, plants, birds, fish and aquatic insects in the Santa 
Cruz River Basin, researchers detected a number of 
compounds at levels of concern.94 The USGS also has 
initiated a study of surface-to-ground water transport of 
emerging contaminants at Tumacacori National Historical 
Park, which includes portions of the Santa Cruz River. 

Implications for economic 
Opportunity 

Water quality also is of critical, though often unrecog­
nized, importance to border economies. A study of the 
relationship between water quality and economic oppor­
tunity in Texas noted that “a sound natural environment 
is essential…for maintaining…a strong state economy. 
Healthy aquatic ecosystems conserve biodiversity and 

support many industries, including recreation, tourism, 
commercial fishing, transportation and water supply.”95 

Water Quality Concerns in the 
Border region 

Concerns about water quality in the border region are 
both acknowledged and widespread. As shown in 
Table 5, the most consistent data come from surface 
water analysis, as the binational water agreements 
concern only surface water. For example, recent data 
from the Santa Cruz River in Arizona suggest that water 
quality has improved with respect to ammonia, nitrate 
and biological oxygen demand (BOD) concentrations. 
There are indications of new measures, however, that 
exceed safe concentration limits, including both total 
and dissolved cadmium, other metals and sporadic 
bacterial excursions. Contamination of ground and 
surface water may come from industrial and sew­
age treatment facilities, stormwater runoff, drainage, 
seepage and other sources. Point source pollution in 
the border region may be identified from production 
facilities, waste sites and by industry.96 

In addition to contaminants entering water bodies 
at specific points, nonpoint source pollution affects 
drinking water, recreation, fisheries and other wildlife as 
shown in Figure 9, and includes: 

•	 Excess fertilizers, herbicides and insecticides from 

agricultural lands and residential areas; 

•	 Oil, grease and toxic chemicals from urban runoff 
(e.g., paved/unpaved road systems) and energy 
production; 

http:industry.96
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Figure 9. Water Body Pollution Sources 

Source: The U.S. Geological Survey Water Science School (http://ga.water. 
usgs.gov/edu/waterquality.html). 

number of catastrophic wildfires and therefore nonpoint source 
pollution, as well as directly protecting communities from fire. 

The factors described in the previous chapters that are affect­
ing water supply, from drought to increased ground water 
extraction, also affect water quality. For example, as seen in the 
Chapter 1 Case Study, in the Palomas-Columbus region at the 
New Mexico-Chihuahua border, arsenic and fluoride concentra­
tions have increased in ground water as water quantity in the 
aquifers has decreased. Combined with more stringent drink­
ing water standards (the arsenic drinking water standard, for 
example, was lowered from 50 parts per billion (ppb) to 10 ppb 
in 2001, with enforcement of the new standard beginning in 
2006), the resulting changes have meant that many community 
water systems are out of compliance with federal law. Standard 
responses to these problems include expensive system upgrades 
and continued operation and maintenance (O&M) costs that 
many communities cannot afford. 

Border tr bes also face particular challenges in assuring drinking 
water quality for their communities. As described in Chapters 
1 and 2, they have been affected by cross-border flows, the 
characteristics of deep-well water quality (such as the persistent 
problem of ammonium perchlorate and arsenic) and reduced 
funding. U.S. federally recognized Native American tribes must 
adopt federal water quality standards on their reservations that 
are at least as stringent as those of the U.S. federal govern­
ment, although they are not subject to local or state laws or 
regulations.100 Tribes have the authority to establish water quality 
standards more stringent than those of the U.S. federal govern­
ment although no border tribes have exercised that right.101 

After the change in the drinking water standard for arsenic, about 
one-half of the wells on the Tohono O’odham Nation (TON) did 
not meet the new standard in 2012. In the past, the TON has 
received support from the Border Environment Infrastructure Fund 
(BEIF) to address arsenic issues, but those funds have diminished. 
The TON has addressed the non-compliance problem by asking 

for exemptions for particular wells and by combining water from 
more than one system to achieve dilution, thereby reducing the 
concentration of arsenic to below the standard.102 Researchers 
from Arizona State University recently received a Border 2012 
grant to conduct field and laboratory work and to begin develop­
ing technologies to address the arsenic problem. In general, in 
response to the decreasing federal financial support to address 
tribal water quality issues, Native American nations have had to 
redirect their limited resources from other budget categories103 

and develop innovative cooperative programs with the U.S. states 
in which they are located.104-106 

As noted in Chapter 1, current changes in weather patterns also 
affect the management of water resources. As noted above, 
drought reduces the volume of water, thereby increasing the 
concentration of contaminants. At the other extreme, dramatic 
storm events can produce flood conditions that can overwhelm 
local catchment and diversion systems, thus creating extreme 
stormwater runoff conditions that flood communities on both 
sides of the border and compromise the buffering between 
residential water resources and domestic waste disposal in areas 
with shallow wells. As in any region, there also is the prospect 
of compromised security for public water systems through 
sabotage or other kinds of disruption. 

Water Quality Management and 
Regulation of the Resource 

As described in Chapter 1, federal, state, tribal and local 
governments have developed policies and established programs 
to manage and protect water quality in the border region. 
Cooperative efforts among U.S. entities and with Mexico 
have been accomplished; however, pollutants from point and 
nonpoint sources in the United States and Mexico still are 
entering shared waterways. This problem, along 
with inadequately treated drinking water, is 

Border tribes impacting the health of border residents as well 
also faceas degrading environmental quality. 
particular 

U.S. federal legislation has led to the develop- challenges 
ment of water quality monitoring and protection in assuring 
programs aimed at both surface and ground drinking water 
water. For example, the U.S. Environmental quality for their 
Protection Agency (EPA) administers the Source communities. 
Water Assessment and Protection program, 
building on prior Wellhead Protection program 
efforts to protect ground water.107 A healthy watershed provides 
high-quality upstream flows that recharge wells and riparian 
areas as well as pesticide-free buffer zones, called refugia, which 
are critical for suppressing the expansion of pesticide-resistance 
genes and organisms.108 Maintaining safe drinking water supplies 
begins with a source water assessment to delineate or map 
the land area that could contribute water and pollutants to the 
water supply. Water protection programs then are tailored to 
a state’s or tribe’s water resources and drinking water priorities 

http://ga.water
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  Colorado River at Quechan Tribal Reservation 

EPA also has a number of programs that provide assistance 
in protecting wetlands, and border communities from San 
Diego, California through Brownsville, Texas, have accessed 
those grants for projects to conduct assessments, map riparian 
vegetation, and implement control measures.111 In response 
to the Beaches Environmental Assessment and Coastal Health 

(BEACH) Act of 2000, EPA has established programs to improve 

water quality testing at beaches and to help beach managers 
better inform the public of water quality problems. To support 
its beach water quality monitoring program, for example, in 
2012, the San Diego County Department of Environmental 
Health received $25K (6%) of its funding from the U.S. federal 
government through the BEACH program, $300K (74%) from 

the state and $83K (20%) from the county. Departmental staff 
work closely with NGOs on the program as well. 

One of the most serious water quality concerns in the border 
region comes from the interaction of human sources with natural 
phenomena. The desert rivers and aquifers of the southwest 
borderlands tend towards high natural salinity. High levels exist 
where salts present in soils are mobilized and transported by 
the movement of ground water, leaching and biological activity, 
leading to their accumulation (see Case Study in Chapter 2: 
Development of Improved Irrigation Scheduling for Freshwater 
Conservation in Pecan Fields of El Paso County). The mobiliza­
tion and transport of salts are exacerbated by land clearing 
and human activities. Although this is particularly true of the 
Colorado River system,112 it also is true of the Rio Grande 
system.113 

Agricultural return flows are a main cause of elevated salinity 
levels that affect both U.S. and Mexican water users and require 
monitoring by farmers and domestic water users to ensure 
that the water is suitable for crop production and municipal 
uses. In the Lower Rio Grande Valley, the El Morillo Drain in 
Tamaulipas, Mexico, is the subject of International Boundary 
and Water Commission (IBWC) Minutes 269 and 282. It contains 
highly saline irrigation return flows that are diverted from the 

Rio Grande. When the pumps for the El Morillo Drain fail or are 
inoperable, these highly saline waters enter the Rio Grande and 
jeopardize the ability of U.S. farmers to use Rio Grande water 
to irrigate crops—salinity levels can become high enough to 
kill crops. To respond to the elevated salinity levels, the IBWC 
developed the Morillo Drain project—a channel that prevents 
saline irrigation return flows from a Mexican irrigation district 
from entering the Rio Grande by bypassing these flows into 
a Mexican canal that discharges into the Gulf of Mexico. The 
Morillo Drain project is funded by the U.S. and Mexican federal 
governments and Texas irrigators. Despite the Morillo Drain 
project, however, in 2011, the Rio Grande Watermaster of the 
Texas Commission on Environmental Quality (TCEQ) had to 
release a total of 78,000 acre-feet of Texas water stored behind 
Falcon Dam to dilute the Rio Grande salinity to useable levels. 
Higher salinity levels are being recorded upstream of the Morillo 

Project. Therefore, the IBWC is undertaking an analysis of water 
quality from Falcon Dam to the Gulf of Mexico to determine if 
different sources of salinity are developing. Although problems 
still occur, significant improvements have been made to the 
Morillo Drain infrastructure in 2011 and 2012, including pumping 
plant upgrades and clearing of debris and sediment from chan­
nels and culverts to improve reliable operation of the system. 
As part of this effort, O&M responsibilities were transferred from 
the Mexican National Water Commission (CONAGUA) to the 
Mexican Section of the IBWC in late 2011. 

On the Colorado River, the two countries employed a similar 
approach in the Wellton-Mohawk Irrigation District, bypassing 
saline flows from the United States and into the Wellton-
Mohawk Drain. This Drain conveys these saline waters to the 
Santa Clara Slough in Mexico. The bypass ensures that the 
salinity of Colorado River water that the United States delivers 
to Mexico is similar to that received by U.S. users. Further 
upstream, the U.S. federal government, in partnership with 
individual water users and water districts throughout the basin, 
has made considerable effort in recent decades to reduce salin­
ity loading into the river by some 1.2 million tons per year. The 
Colorado River Basin Salinity Control Act of 1974 authorized the 
planning and execution of successful salinity control measures, 
including improving irrigation practices such as by lining canals 
and ditches to reduce percolation of salinity from farm fields 
into the Colorado River, and improving flood irrigation systems 
or providing sprinklers.114 

Best Practices 

In the border region water is scarce, highly regulated and vital 
to its communities for their quality of life, economic, ecological 
and human health. The border region shares the same complex 
interactivity among the atmosphere, landscape, surface water, 
ground water, human activities and aquatic health that impact 
water quality in other regions, but with the significant difference 
that it shares an international border with Mexico. The political 
geography of this shared fundamental resource significantly
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Source: Grijalva, L. USIBWC Texas Clean Rivers Program for the Rio Grande (PowerPoint presentation), June 28, 2012. 

Figure 12. 2010-2012 Dissolved Oxygen and Salinity Impairments 

Source: Grijalva, L. USIBWC Texas Clean Rivers Program for the Rio Grande (PowerPoint presentation), June 28, 2012. 

Figure 11. 2010-2012 Bacterial Impairments 
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  Wastewater 2 

documented less well is the border region deficit in 
management of the existing infrastructure. Many border 
communities have difficulty attracting qualified opera­
tors for their utilities. Border communities often have 
underfunded administrative staffs, making them unable 
to manage the utilities or their assets. Given the current 
funding realities and the unlikelihood of any near-term 
changes, now is an optimal time to re-evaluate and pos­
sibly re-prioritize border infrastructure needs. Programs 
are needed that will ensure the endurance of the exist­
ing infrastructure through enhanced operator training, 
enhanced pretreatment programs, asset management 
and programs to increase the financial, managerial and 
technical capacities of border utilities. 

Various case studies are included in this chapter to illus­
trate border water treatment issues. They demonstrate 
the complexities of water treatment in a binational 
setting. 

Infrastructure Status and Needs 

Although the Border Environment Cooperation Com­
mission (BECC)-North American Development Bank 
(NADB) has diversified and begun working in new 
sectors such as renewable energy and energy efficiency, 
the vast majority of the projects certified and financed 
continue to be in the water sector. (See Chapter 1 
for a discussion on the resources contributed towards 
water projects and programs.) Such projects have 
led to significant improvements in public health and 
the environment over the past 15 years. Wastewater 
collection and treatment has increased from 21 to 82 
percent in Mexico’s border communities. Additionally, a 
reduction in discharges by more than 350 MGD has had 
a significant impact on downstream U.S. communities. 

Even with the significant achievements, great needs 
for water and wastewater services still exist in the 
border region. The Good Neighbor Environmental 

Board (GNEB or Board) previously identified two issues 
for immediate priority: (1) provision of freshwater for 
human populations and for ecosystem protection and 
(2) prevention of contamination of ground and surface 
sources of water. 131 

Drinking Water 

Although most border communities have adequate 
drinking water, there remain many areas of the border 
where the quality and availability of potable drinking 
water continues to be a major concern. Factors that 
affect the provisioning of drinking water are described 
in Chapters 1 through 3 and include greater cost of 
regulation compliance, lack of potable water, and issues 
related to drought. 

Small communities and small public water systems that 
lack some or all of the financial, managerial or technical 
capacity to ensure continued treatment of drinking 
water to meet Safe Drinking Water Act standards 
present a major concern. The challenges faced by small 
systems are illustrated in the border region by the case 
of Anthony, New Mexico. 

Efforts to avoid upfront costs often lead to greater 
expenses later. Unl ke the Anthony Water and Sanitation 
District, many small communities cannot afford the 
capital costs associated with centralized reverse osmosis 
treatment systems. Also, they lack the institutional 
knowledge to operate reverse osmosis systems. For 
removing arsenic, these communities typically select 
adsorptive media treatment systems to meet the 10 ppb 
limit because of relatively lower capital costs and ease 
of operation. Adsorptive media systems typically have 
high life-cycle costs due to media replacement, which 
accounts for 79 percent of the total operation and 
maintenance (O&M) cost.132 O&M for adsorptive media 
systems also is affected by source water quality and 
limited arsenic-adsorptive capacities. Further arsenic 
mitigation assistance is needed to achieve compliance. 

Wastewater 

Water quality in the border region varies widely, both 
for surface and ground water, but often is generalized 
as bad or poor. The region still is characterized by 
cross-border flows of inadequately treated wastewater, 
affecting streams, lakes, reservoirs, wetlands and the 
near-shore marine environment. Wastewater treatment 
has improved over the past 15 years due in part to 
projects certified by the BECC and financed by EPA 
through the Border Environment Infrastructure Fund 
(BEIF) and funded by other state and federal agencies 
on both sides of the border. Nevertheless, surface water
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however, has financed and completed studies in 
Mexican territory (see Chapter 2). 

Restore the annual Border Environment Infrastructure 
Fund (BEIF) at $100 million to help meet the needs 
for border water and wastewater infrastructure. In 
FY 2007-2012, the Border Water Infrastructure Program 
(BWIP) operating budget has declined from $50 million 

to $5 million. 

Encourage the North American Development Bank 
(NADB) to develop additional lending vehicles. As 
of August 2012, NADB had a total of $600.6 million 

in outstanding loans and loan commitments, and had 
an additional $661 million in grant disbursements and 

commitments.149 Although NADB utilized a Low Interest 
Rate Lending Facility (LIRF) in the past, the tool was 
not sustainable as a sole alternative lending vehicle and 
has long been inactive. As NADB does not anticipate 
transacting any LIRF loans in the near future, it should 
consider other types of alternative lending mechanisms/ 
assistance (see Chapter 1). 

Fully exploit current institutional missions and the 
current legal framework. The 8th Report cited as an 
example the change in policy that allowed the Border 
Environment Cooperation Commission (BECC)-NADB 
to support projects within 300 km of the U.S. border 
in Mexico, three times more than the 100 km that was 
allowed previously. 

Develop binational data protocols and apply them. 
Build capacity and trust, ensure that surface and 
ground water data along the U.S.-Mexico border are 
made available quickly after collection and Quality 
Assurance. Establish an annual U.S.-Mexico Water 
Quality Data Exchange. Improve data exchange and 
transparency for large watersheds covering multiple 
states and jurisdictions. The International Boundary 
and Water Commission (IBWC) has been working on the 
development of a Geographic Information System for the 
border region to prepare and provide information using 
consistent databases pertaining to natural resources, 
basins, rivers, demarcation of the international bound­
ary, and other topics. U.S. agencies, including the U.S. 
Geological Survey (USGS) and the U.S. Environmental 
Protection Agency (EPA), with the Mexican National 
Water Commission (CONAGUA) and the National Insti­
tute of Statistics and Geography (INEGI) from Mexico, 
are participating in the dissemination and exchange 
of data, as well as the development of a network to 
distribute information. Water quality and quantity data 
already have been uploaded into the system and will 
be available through an Internet Web portal in 2012. 
Federal agencies from both countries also have worked 

to harmonize sampling and analytic procedures used to 
determine the salinity of waters of the Colorado River. 

Enhance binational watershed planning. Increase 
institutional support for local planning efforts in 
smaller watersheds. Advances in watershed planning 
have been made in specific communities. The USGS 
has been working with the IBWC on a project in the 
Santa Cruz Watershed at the Arizona-Sonora border. 
The effort included the transfer to Mexico of weather 
monitoring and stream gauge equipment provided by 
the USGS to monitor conditions in Mexican headwaters. 
The equipment is part of a collaborative effort to jointly 
monitor, track and develop strategies for mitigation 
of floods and associated damage. The Tijuana River 
Valley Recovery Team, which includes participants from 
government agencies in Mexico and the United States, 
completed its recovery strategy document at the San 
Diego, California-Tijuana, Baja California border (see 
Chapter 3, Case Study: Ready for Action – Watershed-
Based Approaches for Restoration and Recovery: The 
Tijuana River Valley Recovery Team). The document 
recommends construction of sediment basins and 
trash capture devices in the United States and Mexico, 
improvement of cross-border communication, and 
environmental restoration activities. 

In addition to its recommendations in prior reports, the 
GNEB recommended addressing the continued impacts 
of nonpoint source pollution in watersheds in its May 
2009 letter. California has begun by funding watershed 
planning efforts and establishing total maximum daily 
loads (TMDL) limits and regulations. 

Recommendations of the 
15th Report 

I. Increase Collaboration and 
Coordination 

Where specific water sanitation and quantity issues 
arise involving binational water bodies, the GNEB 
recommends that the U.S. federal government con­
vene groups that include the government of Mexico, 
stakeholders in Mexico, border states, tribal and local 
governments, and citizens to solve these problems. 

I.A. Concerning Management and 
Planning, the GNEB recommends: 

•	 The U.S. federal government enhance binational 
watershed planning and increase institutional support 
and technical assistance for local planning efforts in 
smaller watersheds. 
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•	 The U.S. Department of the Interior, U.S. Department of 
Agriculture (USDA), U.S. Section of the IBWC (USIBWC) 
and the U.S. Environmental Protection Agency (EPA) con­
tinue to take a cooperative binational approach to watershed 
level management. This includes the USIBWC continuing to 
lead discussions with Mexico on finding common areas for the 
sustainable management of shared water resources, including 
protection of the quality of life and the environment in both 
countries. 

•	 The U.S. Department of the Interior continue to provide 
institutional support to the Colorado River Basin Water Supply 
and Demand Study and other efforts to gain information for 
better management of border watersheds and water bodies, 
and then ensure that the solutions examined and adopted in 
such studies include those that promote healthy river flows in 
the Lower Basin. This would include dissemination by the U.S. 
Department of the Interior of results of the Colorado River 
Basin Water Supply and Demand Study to stakeholders in 
other border watersheds. 

•	 The U.S. federal natural resource agencies and the IBWC 
develop metrics and models for environmental flows for use 
in water planning to obtain lessons learned for potential use 
in other border watersheds, recognizing the sovereignty of 
U.S. states regarding water rights. The information that is 

needed includes analysis of the range of flow 
characteristics, such as peak flow and monthly 
flow variation, and base flows to support plan-The USIBWC 
ning for allocations, wildlife habitat needs,should continue 
recreation and treatment capacity. to lead
 

discussions
 
•	 The USIBWC continue to facilitate binational,

with Mexico on multi-stakeholder efforts to improve water quality 
finding common in binational water bodies. 
areas for the 
sustainable •	 The U.S. federal government continue to 
management of develop and implement programs that assist 

shared water utilities, municipalities and industrial and agri­
cultural interests to achieve water conservation resources. 
objectives. The U.S. federal government should 
make these programs functional at multiple 

scales, for example, by integrating basin-level initiatives with 
on-farm technical assistance. 

•	 The BECC and NADB continue to assist applicants to develop 
water conservation efforts, including those to be implemented 
in times of drought, through their technical assistance and 
other programs, and EPA continue to incorporate water and 
energy conservation actions into its cooperative agreements 
with the BECC-NADB. 

•	 U.S. federal agencies, particularly the USIBWC, Bureau 
of Land Management, Bureau of Reclamation, National 

  RG Conchos Confluence Aerial Crop 

Oceanic and Atmospheric Administration (NOAA), U.S.
 
Fish and Wildlife Service (USFWS) and U.S. Forest Service, 

continue to provide coordinated institutional support for
 
water and drought management along the border, including
 
assisting planners in developing future-use scenarios based on
 
environmental limitations and historical drought conditions.
 

•	 EPA and the IBWC work to strengthen partnerships with 
Mexico to improve pretreatment of wastewater discharges 
in shared watersheds, as well as to manage stormwater and 
nonpoint source discharges from municipalities. 

•	 EPA and the Indian Health Service (IHS) continue to assist 
tr bes in building capacity to develop greater recognition and 
regulatory authority over tribal waters. 

•	 EPA, as stipulated in Minute 304,150 continue to ensure that 
state and municipal governments participate in pertinent 
project planning and development meetings, and that EPA 
allow state and municipal governments to participate in the 
annual Minute 304 meetings with the IBWC and CONAGUA. 

I.B. Concerning Data Acquisition and Sharing, 
the GNEB recommends: 

•	 U.S. federal agencies within the U.S. Department of the 
Interior and the USDA develop and sign formal U.S.-Mexico 
border region water resources data agreements that will 
support the collection, analysis and sharing of compatible 
surface and ground water data across a wide range of uses 
to promote transparency, increase data utility and help ensure 
that border water resources are managed effectively. 

•	 U.S. federal agencies, such as the USGS, Bureau of Reclama­
tion and USFWS, as well as Mexican stakeholders and tribal 
partners, should participate in U.S. state environmental flow 
reviews. Where no U.S. state environmental flow review or
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process is occurring, these federal agencies should convene 
basin-wide analyses of environmental flows that are devel­
oped with Mexican, state and tribal partners to help identify 
the quantity, timing and quality of flows and beneficiaries of 
these ecosystem services. These analyses should be shared 
with U.S. state environmental flow reviews when and if they 
occur. 

•	 More resources be made available to local ground water 
conservation districts, state agencies and the USGS to 
enhance the coordination and data collection activities cur­
rently under way. The additional data collected will enhance 
the understanding of the effects of an increase in ground 
water pumping on ground water levels near the U.S.-Mexico 
border in Texas, especially in counties like Webb and Mav­
erick that lack local ground water conservation districts and 
have experienced significant recent oil and gas exploration 
activities. 

II. reduce Discharge into Border Water 
Bodies 

The GNEB recommends: 

•	 The USDA Natural Resources Conservation Service (NRCS) 
and Bureau of Land Management identify and encourage 
land use practices that reduce sediment entering border 
water bodies. 

•	 The NRCS address, in consultation with states, the control 
of nitrate contamination of surface and ground water in the 
border region. 

•	 The U.S. Department of Energy work in concert with EPA 
and the U.S. Department of Commerce to update permit­
ting processes for electricity generators that are expanding 
their capacity and services, and to provide technical support 
to assist these generators in implementing suitable practices. 

•	 The IBWC, EPA and U.S. state and municipal environmental 
agencies facilitate sharing of industrial pre-treatment pro­
grams with Mexican federal, state and local water agencies. 

•	 The Water Policy Group of the Border 2020 program 
encourage measures to protect shared infrastructure and the 
environment in binational watersheds. 

•	 The Border 2020 Water and Waste Groups work to protect 
border watersheds through improved management of waste 
on both sides of the border. 

•	 The U.S. federal government develop and/or implement 
models to estimate nutrient load and transport that informs 
the efficacy of sediment conservation practices. 

III. Improve Drinking and Wastewater 
Infrastructure 

The GNEB recommends: 

•	 The U.S. federal government continue to assist in building 
institutional capacity on both sides of the border to ensure 
reliable operation and maintenance of municipal wastewater 
treatment facilities and collection systems, through resources 
such as NADB’s Utility Management Institute. In addition, the 
government expand NADB’s Operator Training Pilot program 
in Mexico that incorporates best practices from both the 
American Water Works Association and National Sewerage 
Association. 

•	 The U.S. federal government work with Mexico to repair 
and replace border infrastructure to separate wastewater from 
stormwater, and provide emergency backup power to provide 
redundancy and reliability to border treatment plants. 

•	 The IBWC and EPA work to raise stakeholder awareness 
of the impacts of inadequate wastewater management on 
binational watersheds and, through the study of specific 
examples of transboundary surface water contamination, sup­
port appropriate and consistent management of wastewater 
infrastructure, including conveyances, to ensure protection of 
our shared water resources. 

IV. address Financial Needs 

The GNEB recommends: 

•	 The BECC and NADB continue to provide funding for water 
management and planning, specifically for water conservation 
and drought management efforts. 

•	 The U.S. federal government devote more resources to data 
collection, especially of ground water data, including fulfilling 
its commitment to the Transboundary Aquifer Assessment 
Program (TAAP). 

•	 The BECC-NADB and relevant agencies increase opportuni­
ties for economically disadvantaged border communities to 
obtain funding through grants, cost-share agreements and 
low-interest loans, supported by financial, managerial and 
technical assistance. Additional attention must be given to 
small and rural drinking water service areas unable to meet 
the challenges of treating water to meet new standards for 
arsenic, fluoride and uranium. 

•	 The Joint Board of Directors of the BECC and NADB con­
sider additional lending vehicles, such as subsidized lending, 
revolving loan funds and the ability to refinance debt. 
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Glossary of acronyms and abbreviations 

ADEQ Arizona Department of Environmental Quality 
ADWR Arizona Department of Water Resources 
AFY acre-feet per year 
AMA Active Management Area 
ASCE American Society of Civil Engineers 
AWBA Arizona Water Banking Authority 
BEACH Beaches Environmental Assessment and 

Coastal Health (Act) 
BECC Border Environment Cooperation Commission 
BEIF Border Environment Infrastructure Fund 
BIA Bureau of Indian Affairs 
BMP best management practices 
BOD biological oxygen demand 
Border Initiative Border Community Capital Initiative 
BWIP Border Water Infrastructure Program (EPA) 
CADDIS Causal Analysis/Diagnosis Decision 

Information System 
Cal/EPA California Environmental Protection Agency 
CAP Community Assistance Program 
CDBG Community Development Block Grant 
CERCLA Comprehensive Environmental Response, 

Compensation and Liability Act 
CESPM Comisión Estatal de Servicios Públicos de 

Mexicali 
CIG Conservation Innovation Grants 
COMAPA Comisión Municipal de Agua Potable y 

Alcantarillado de Nuevo Laredo 
CONAGUA National Water Commission (Mexico) 
Corps U.S. Army Corps of Engineers 
CRP Clean Rivers Program (Texas) 
CWISA Clean Water Indian Set Aside program (EPA) 
CWSRF Clean Water State Revolving Fund 
DFA Division of Financial Assistance 
DWR Department of Water Resources (California) 
DWSRF Drinking Water State Revolving Fund 
ECWAG Emergency Community Water Assistance 

Grants 
EDAP Economically Distressed Areas Program 
EPA U.S. Environmental Protection Agency 
EQIP Environmental Quality Incentives Program 
Fracking hydraulic fracturing 
FS Forest Service 
FY fiscal year 
GIS geographic information system 
GNEB Good Neighbor Environmental Board 
HHS U.S. Department of Health and Human 

Services 
HUD	 U.S. Department of Housing and Urban 

Development 
IBEP	 Integrated Border Environmental Plan for the 

U.S.-Mexican Border 
IBWC	 International Boundary and Water 

Commission 
IHS Indian Health Service 
INA Irrigation Non-expansion Area 
INEGI El Instituto Nacional de Estadística, Geografía 

e Informática 
IOI International Outfall Interceptor 
La Paz Agreement Agreement for the Protection and Improve­

ment of the Environment in the Border Area 

LIRF 
MCL 
MGD 
NADB 
NAFTA 
NGO 
NIDIS 

NIWTP 

NMED 
NMFA 
NOAA 

NPS 
NRCS 
NSIP 
NWS 
O&M 
PDAP 

ppb 
Regional Water Board 
RUS 
SB 3 
SDS 
SFC 
SEMARNAT 

SEMARNAP 

SRF 
SSO 
STARS 
State Water Board 

SUTA 
TAAP 
TBI 
TCEQ 
TDS 
TMDL 
TON 
TPWD 
TWDB 
USDA 
USFS 
USFWS 
USGS 
USIBWC 
WaterSMART 

WCFS 
WEP 
WIFA 

WQC Board 

WRRI 
WWTP 

Low Interest Rate Lending Facility 
maximum contaminant limit 
million gallons per day 
North American Development Bank 
North American Free Trade Agreement 
non-governmental organization 
National Integrated Drought Information 
System 
Nogales International Wastewater Treatment 
Plant 
New Mexico Environment Department 
New Mexico Finance Authority 
U.S. National Oceanic and Atmospheric 
Administration 
U.S. National Park Service 
U.S. National Resources Conservation Service 
National Streamflow Information Program 
U.S. National Weather Service 
operation and maintenance 
Project Development Assistance Program 
(BECC) 
parts per billion 
Regional Water Quality Control Board 
Rural Utilities Service 
Senate Bill 3 
Sanitation Deficiency System 
Division of Sanitation Facilities Construction 
Secretaría del Medio Ambiente y Recursos 
Naturales 
Secretaría del Medio Ambiente, Recursos 
Naturales y Pesca 
State Revolving Fund 
sanitary sewer overflow 
Sanitation Tracking and Reporting System 
State Water Resources Control Board 
(California) 
Substantially Underserved Trust Areas 
Transboundary Aquifer Assessment Program 
Tribal Border Infrastructure 
Texas Commission on Environmental Quality 
total dissolved solids 
total maximum daily load 
Tohono O’odham Nation 
Texas Parks and Wildlife Department 
Texas Water Development Board 
U.S. Department of Agriculture 
U.S. Forest Service 
U.S. Fish and Wildlife Service 
U.S. Geological Survey 
United States Section of the IBWC 
Sustain and Manage America’s Resources for 
Tomorrow 
Water Conservation Field Services and Water 
Water and Environmental Programs (USDA) 
Water Infrastructure Finance Authority 
(Arizona) 
Colorado River Basin Regional Water Quality 
Control Board 
Water Resources Research Institute 
wastewater treatment plant 
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