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Biophysical Features
Basin Size
The Rio Grande has an area of approximately 924 300km2 spanning across the United
States and Mexico. 1 From the San Juan mountains in Colorado to the Gulf of Mexico, it is
3051km in length.2 The basin traverses Colorado, New Mexico, and Texas within the United
States and Chihuahua, Coahuila, Durango, Nuevo Leon, and Tamaulipas within Mexico.
Approximately one-third of the length of the river (1000km) flows through the United States
from Colorado to northern El Paso, Texas and the remaining length (2000km) flows from El
Paso through to the Gulf of Mexico.3 There are several major tributaries that drain from the river
into different regions in the U.S. and Mexico. In the U.S., the significant tributaries are Devils
River and Pecos River, which largely drain into Texas and the New Mexico/West Texas
boundary respectively.4 The significant tributaries deriving from the Rio Grande in Mexico
include the Conchos, the Salado, the San Rodrigo, the Alamo, and the San Juan Rivers.
According to the Mexican Water Atlas, as of 2015 the Rio Grande produced 12 352 cubic
hectometers of renewable water per year.5 At a per capita level, this results in approximately
1004 cubic meters of renewable water per inhabitant. The Rio Grande is estimated to have a
yield of 3.2 billion cubic metres of water and an average discharge rate of approximately 85
cubic meters per second.6 Its depth varies across the length of the river, but has been recorded at
18 meters deep in certain segments and as shallow as less than a centimeter in other areas.7 The
largest drainage basin flowing from the Rio Grande is the Pecos River tributary basin, which has
an area of 115 000 square kilometers.8
Historical state of the region
In the Rio Grande region, water demands, allocation and withdrawal has been an issue of
contention for United States and Mexico. Each state has its own set of needs for the water from
the basin. The Upper Rio Grande basin consists of flows from tributaries in the United States
while the Lower Rio Grande basin, for the majority, flows from Mexican tributaries.9 Due to the
differences in water demands between the two countries, a transboundary agreement was not
easily established. The treaty regulating water allocation in the Upper basin between the U.S. and
Mexico is known as the Convention Between the United States and Mexico on the Equitable
1

International Boundary and Water Commission. (n.d.). About the Rio Grande—Clean Rivers Program:
https://www.ibwc.gov/CRP/riogrande.htm
2
Texas Commission on Environmental Quality. (n.d.). Basin 23 Rio Grande—Rio Grande Narrative Summary:
https://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/02twqi/basin23.pdf
3
Patino-Gomez, Carlos & Mckinney, Daene. (2006). Water quality data model in GIS for Rio Bravo/Grande Basin.
6.
4
Texas Commission on Environmental Quality:
https://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/02twqi/basin23.pdf
5
Comision Nacional del Agua. (2016). Atlas del Agua en Mexico 2016. Secretaría de Medio Ambiente y Recursos
Naturales. 5.
6
Encyclopedia Britannica. (n.d.). Rio Grande: https://www.britannica.com/place/Rio-Grande-river-United-StatesMexico
7
Ibid.
8
Kammerer, J,C, (1990). Largest Rivers in the United States. USGS: https://pubs.usgs.gov/of/1987/ofr87-242/
9
Jarvis, G. (2011). Overview of the Rio Grande in Texas and Below Fort Quitman, Texas. 11th Annual CLE Law of
the Rio Grande: https://www.tceq.texas.gov/assets/public/border/paper-riogrande.pdf
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Distribution of the Waters of the Rio Grande, which was ratified in 1906.10 The Lower basin’s
water allocation is governed by the Treaty Between the United States of American and Mexico on
the Utilization of Waters of the Colorado ad Tijuana Rivers and of the Rio Grande, which was
ratified in 1944.11
In the 1840s, there was great tension in the region between Texas and Mexico, as Texas
wanted to be annexed to the United States.12 After Texas was annexed, Mexico ended diplomatic
relations with the United States, and a war was declared in 1846 over the definition of the Rio
Grande as the border that separated the two countries.13 The Treaty of Guadalupe Hidalgo was
signed in 1848 to end the war.14 Within the U.S., compacts were signed to regulate the use of
water from the basin between the states that border the river. Between Colorado, New Mexico,
and Texas the Rio Grande Compact of 1938 was signed to rectify disputes, and the Pecos
Compact of 1948 regulates interstate water distribution of waters deriving from the Pecos
River.15 Concerns over irrigation, withdrawal, and reduced river flow led to conflict about water
shortages. The threat of violence between Texans and Mexican farmers was high, and the
countries developed the 1906 U.S.-Mexico Treaty to end the conflict.16
Despite growing concerns about drought and water levels, allocation in the Rio Grande is
still governed by the historical allocation-based treaties. This allocation-based treaty
management of the river has been controversial, as it has over-allocated the available water in the
basin and contributed to the worsening of drought-like conditions and water shortages.17 Both the
U.S. and Mexico have addressed water shortage concerns by implementing water rights buyback
programs, attempting to improve water infrastructure, and finding ways to reduce agricultural
water use.18 Due to the persistent water shortages, Mexico has been largely unable to fulfill the
country’s allocations requirements as set out by the governing treaties. As Mexico was unable to
share the amounts required of it by the Rio Grande’s allocation treaties, the country accumulated
a water debt of unfulfilled deliveries to the United States. In IBWC Minute 234, it was
established that Mexico could repay its water debts by one of three strategies: “(1) excess water
from its tributaries; (2) a portion of its allotment from its tributaries; or (3) a transfer of its stored
water in the international reservoirs.”19 It is required that these debts be paid in addition to the
standard yearly delivery fulfillments as stated by the treaties. From 1992-2002, it is estimated
that Mexico water debt had accumulated to approximately 1.5 million acre-feet of water.20 In the
2010-2015 water cycle, the U.S. Embassy submits that Mexico accumulated a debt of 263,250

10

Ibid.
Ibid.
12
U.S.-Mexico Water Resources: The Rio Grande/Rio Bravo example. (2005). University of Texas at Dallas:
http://www.utdallas.edu/~pujana/latin/PDFS/Lecture%2021-%20US-MX%20water.pdf
13
Ibid.
14
Ibid.
15
Ibid.
16
Ibid.
17
Carter, N.T., Seelke, C.R., & Shedd, D.T. (2013). U.S.-Mexico Water Sharing: Background and Recent
Developments. Congressional Research Service: https://www.e-education.psu.edu/earth111/sites/www.eeducation.psu.edu.earth111/files/Module9/R43312.pdf
18
Ibid.
19
Ibid.
20
Vina, S.R. (2005). The United States-Mexico Dispute over the Waters of the Lower Rio Grande. CRS Report for
Congress:
https://www.everycrsreport.com/files/20050321_RS22085_90ee6592ed31594967978e6d8af28409d5d13b16.pdf
11
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acre-feet of undelivered water in the Rio Grande.21 As drought worsens in the region, it becomes
more controversial for the IBWC to impose the strict allocation guidelines established in the
1944 Treaty, in spite of modern-day water quality and quantity concerns.
Extent of Modification
The Rio Grande has been largely modified by dams and diversions. These modifications
were undertaken for irrigation purposes, to assist with flooding initiatives, hydroelectric power
generation, and water transfer across the basin.22 There are 21 major dams, with the Elephant
Butte Dam and Reservoir, Abiquiu Dam and Reservoir, Amistad Diversion Dam, and Falcon
Diversion Dam having capacities of over one thousand hectometers.23 The Rio Grande Compact
laws dictate water diversion in the US portion of the river above El Paso, and regulates how
water is allocated between New Mexico, Texas, and Colorado.24 During the development along
the Rio Grande in the early 1900s, the basin was overwhelmed with water users, and it was
established that reservoirs to capture runoff were essential. Drains and wells have also been
constructed to return water to the Rio Grande and from confined as well as unconfined
aquifers.25
In Coalhuila, Mexico, the Internacional La Amistad has a capacity of 4 040 cubic
hectometers, and contained approximately 2 377 cubic hectometers of useable water in 2015.26
The next largest dam is the Falcón Internacional in Tamaulipas, which has a capacity of 3264
cubic hectometers and contained approximately 1881 cubic hectometers of useful water in
2015.27 The 1944 Water Treaty between the United States and Mexico regulates the allocation of
water from these two dams. Mexico receives two-thirds of the water from six Rio Grande
tributaries, while the U.S. receives one-third of the water allocation.28 Water pumping facilities
and gates are also placed along the banks of the Rio Grande to lift and control water flow into
irrigation systems and canals.29

Water allocations under the 1906 Convention:
The 1906 Convention regulates the distribution of surface waters between El Paso, Cuidad
Juarez, and Fort Quitman. Unless enduring “extraordinary drought,” the U.S. must deliver
21

U.S. Embassy. (2016). Mexico Pays Rio Grande Water Debt in Full. U.S. Embassy & Consulates in Mexico:
https://mx.usembassy.gov/mexico-pays-rio-grande-water-debt-in-full/
22
Center for Water Policy. (2013). Climate Change Impacts on Hydropower in the Rio Grande Basin. University of
Wisconsin, Milwaukee—School of Freshwater Sciences: https://uwm.edu/centerforwaterpolicy/wpcontent/uploads/sites/170/2013/10/Rio-Grande_Energy_Final.pdf
23
Bullard, T. F. and S. G. Wells. (1992). Hydrology of the Middle Rio Grande From Velarde to Elephant Butte
Reservoir, New Mexico. U.S. Fish and Wildlife Service Resource Publication:
https://web.archive.org/web/20120617154332/http://www.fws.gov/southwest/mrgbi/resources/Dams/index.html
24
Rio Grande Conservation and Education Initiative. (2014). The Rio Grande’s Story: http://rgwcei.org/100-stevevandiver.html
25
Dinatale Water Consultants. (2015). Rio Grande Basin Implementation Plan. Rio Grande Basin Roundtable:
https://www.colorado.gov/pacific/sites/default/files/rgbip-for%20web%20viewing.pdf
26
Comision Nacional del Agua. (2016). Atlas del Agua en Mexico 2016.
27
Ibid.
28
Nava et al. (2016). Existing Opportunities to Adapt the Rio Grande/Bravo Basin Water Resources Allocation
Framework. Water, 8, 1-24.
29
Knight, L. (2009). A Field Guide to Irrigation in the Lower Rio Grande Valley. Texas Department of
Transportation, Environmental Affairs Division, Historical Studies Branch:
http://www.thc.texas.gov/public/upload/preserve/survey/survey/Irrigation.pdf
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60,000 acre-feet of water to Mexico at the Acequia Madre diversion point, which is near Cuidad
Juarez.
Water allocations under the Rio Grande Compact of 1939:
The Compact egulates water distribution between Colorado, New Mexico, and Texas. Based
upon annual water flows and gauging station data, it provides a formula for Colorado and New
Mexico to deliver water. It states that the Elephant Butte Reservoir is permitted to release
790,000 acre-feet of water a year for use in New Mexico downstream of Elephant Butte and in
Texas.
Water allocations under the 1944 Treaty:
Rio Grande Waters Allocated to the United
States
• All of the waters in the main channel
of the Rio Grande from the Pecos and
Devils Rivers, Goodenough Spring and
Alamito, Terlingua, San Felipe, and
Pinto Creeks
• 1/3 of the flow reaching the main
channel from the 6 Mexican
tributaries (cannot be less than a fiveyear average of 350,000 acre-feet
annually)
• 1/2 of the main channel flows
downstream of Fort Quitman

Rio Grande Waters Allocated to Mexico
•
•

•

All of the waters in the main channel
of the Rio Grande from the San Juan
and Alamo Rivers
2/3 of the waters in the main channel
of the Rio Grande from the Conchos,
San Diego, San Rodrigo, Escondido
and Salado Rivers
1/2 of the main channel flows
downstream of Fort Quitman

Water allocations under the Pecos River Compact of 1948:
The agreement states that New Mexico must not deplete the Pecos River water flows before the
river reaches its border with Texas. Beneficial consumptive use of salvaged water in New
Mexico in the construction and operation of water projects must be divided 43% to Texas and
57% to New Mexico. Beneficial consumptive use of unappropriated flood waters should be
divided 50% to Texas and 50% to New Mexico.
There have been proposals by organizations and environmental consultations to consider
decommissioning dams such as the Isleta Dam along the Rio Grande for the purpose of restoring
natural stream flow conditions.30 Despite these proposals, there are no plans from the IBWC, the
U.S. Army Corps of Engineers, and other owners to decommission or remove any damming
structures along the Rio Grande. However, in a recent safety evaluation of 6 major dams along
the river, the Department of State and the U.S. Army Corps of Engineers found that 5 of the
dams pose serious risk to the health of the basin due to high priority deficiencies.31
30

Diniz, E.V. (2011), Planning Considerations for Dam Removals:
https://conference.ifas.ufl.edu/NCER2011/Presentations/Friday/Waterview%20C-D/am/1000_EDiniz.pdf
31
Department of State, Foreign Operations, and Related Programs. (2017). Congressional Budget Justification—
Fiscal Year 2018: https://www.expressnews.com/file/247/5/2475-Condition-of-Rio-Grande-dams.pdf
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Wetland coverage
In Mexico, wetlands cover approximately 438 690 hectares along the Rio Grande. This
includes marshes, lakes, rivers, estuaries, and manmade wetlands, Overall, the wetlands cover
five percent of Mexico’s geographical area.32 Ponds are rare along the Rio Grande, but those that
have been created and those existing naturally are crucial breeding grounds for amphibians and
several species of birds.33 Marshes, both natural and highly maintained, are characterized by
flooded areas with surface water for most of the year and dispersed areas of vegetation. For the
Rio Grande, marshes are habitats for many different types of wildlife including muskrat, varying
species of birds, turtles and frogs.34 Forested and shrubs wetlands are also very common along
the Rio Grande. They are distinguished by various species of tree cover such as coyote willow
and salt cedar in forested areas and cottonwood in areas with shrub wetlands.35
Wetlands in the Rio Grande are affected by many different hydrological factors. They
largely depend upon a supply of groundwater to remain inundated with a constant level of

32

Comision Nacional del Agua. (2016). Atlas del Agua en Mexico 2016.
U.S. Army Corps of Engineers, Albuquerque District, U.S. Department of the Interior, Bureau of Reclamation,
New Mexico Interstate Stream Commission. (2007). Final Environmental Impact Statement Volume 2. Rio Grande
Basin Water Operations Review.
34
Ibid.
35
Ibid.
33
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water.36 Surface water flows are also important to maintaining water levels for marshes and
other types of wetlands. In Tamaulipas, mangrove swamps and other types of wetlands along the
Rio Grande delta covers approximately 5375 hectares of land.37 In 2011, CONAGUA recorded
57 manmade wetlands, 4 estuaries, 265 rivers, 46 lakes, and 261 marshes in the Rio Grande
basin.38
Due to the channelization of the Rio Grande over the past 100 years, the health of
wetlands in the basin has degraded significantly.39 As a result of human-altered water flow and
control for urban and agricultural purposes, flooding of wetlands is not as common and drier
conditions exist along areas where wetlands previously flourished.40 This has contributed to the
rate of soil erosion, buildup of sediment, and loss of biodiversity in the region.41 Species
introduced to help overcome issues such as soil erosion created by loss of wetlands including salt
cedar, have become the dominant species in the basin, leading to further problems with higher
salinity rates, increased groundwater consumption, and decreases in habitat for native wildlife.42
Between 1918 and 1982, it is estimated that wetland coverage decreased by approximately 87%
in the Rio Grande.43 By 2011, it estimated that the Middle Rio Grande’s wetlands had deceased
by 93% from 1918.44

36

Ibid.
Fierro-Cabo, A.; R. García-Soriano; F. González-Medrano; C. Zamora-Tovar y A. D. Vázquez-Lule.
Caracterización del sitio de manglar Delta del Río Bravo, en Comisión Nacional para el Conocimiento y Uso de la
Biodiversidad (CONABIO). 2009. Sitios de manglar con relevancia biológica y con necesidades de rehabilitación
ecológica. CONABIO, México, D.F.:
http://www.conabio.gob.mx/conocimiento/manglares/doctos/caracterizacion/GM37_Delta_del_Rio_Bravo_caracteri
zacion.pdf
38
Gonzalez Villareal, F.J. (2012). Los Humedales de la Republica Mexicana: Inventario Metodologia y Validacion.
Inventario Nacional de Humedales, CONAGUA:
http://www.agua.unam.mx/ivagua/assets/pdfs/presentaciones/guadalupe_mariles.pdf
39
New Mexico Surface Water Quality Bureau. (2003). New Mexico Wetlands Assistance Guide to Federal
Partnerships. A Publication of the New Mexico Environment Department:
https://www.env.nm.gov/swqb/wps/wetlands/assistance_guide.pdf
40
U.S, Dept.of the Interior, Fish and Wildlife Service, Texas Parks and Wildlife Dept. (2003). Alternative
Vegetation Management Practices for the Lower Rio Grande Flood Control Project Cameron, Hidalgo and Willacy
Counties, Texas. Final Environmental Impact Statement Volume I of III:
https://www.ibwc.gov/Files/IBWC_FEIS.pdf
41
New Mexico Surface Water Quality Bureau. (2003). New Mexico Wetlands Assistance Guide.
42
Johnston, J.C. (2012). Wetland and riparian management plan, Alcalde/Velarde Valley, Upper Rio Grande, New
Mexico. Water Resources Professional Project Reports.
43
New Mexico Department of Game and Fish. (2012). Bridge and Road Construction/Reconstruction Guidelines for
Wetland and Riparian Areas. Conservation Services Division:
http://www.wildlife.state.nm.us/download/conservation/habitat-handbook/project-guidelines/Bridge-&-RoadConstruction-in-Riparian-Area-Guidelines-2012.pdf; Hink, V.C., & Ohmart, R.D. (1984). Middle Rio Grande
Biological Survey-Final Report. Center for Environmental Studies: Arizona State University, Tempe, Arizona.
44
U.S. Army Corps of Engineers. (2011). Detailed Project Report with Integrated Environmental Assessment:
Section 1135 Las Cruces Dam Environmental Restoration Project:
https://www.spa.usace.army.mil/Portals/16/docs/environmental/fonsi/Final%20DPREA%20for%20Las%20Cruces
%20Dam%2029June11.pdf
37
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FIGURE 2. Wetlands and Ramsar Sites in Mexico. Source: CONAGUA 2016.
Land Use
Public lands/Private lands
In the Upper Rio Grande basin, which is mostly comprised of the sections of the river
located in Colorado and New Mexico, land ownership is defined in one of four ways: public
ownership by the Federal government or the state, private ownership, and ownership of land by
Native tribes.45 Federal lands are those lands that are part of the public domain and national
forests, which are managed by the Bureau of Land Management.46 Private lands are those
patented from previous publicly owned lands, and have been allotted to parties through written
permission by the United States’ government in the form of grants. Native lands are administered
by local tribal councils and the U.S. Bureau of Indian Affairs.47 Land ownership in the Upper
Rio Grande is divided as follows:
• 46% private ownership
• 18% Bureau of Land Management ownership
• 12% U.S. Forest Service ownership
• 12% state ownership

45

Interior Public Land Management. (1970). The Pan for the Rio Grande National Wild and Scenic River. 91st
Congress, 1st Session, House Document No. 91-174: https://www.rivers.gov/documents/plans/rio-grande-plan.pdf
46
Ibid.
47
Ibid.
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•

11% Native lands48

The U.S.-Mexico border in Texas stretches more than 1,200 of the total 2000 miles of border;
approximately 33% of the land is federally and Native-owned while the remaining 67% is owned
by the state or private owners.49 The majority of the 67% private and state-owned lands are
situated along the Texas border with Mexico. 50 It is estimated that the U.S. government owns
only 100 miles of land along the Texas-Mexico border.51
Urban Uses
Land use in the Rio Grande basin differs greatly across geographical regions. Urban land
use may include land allotted to be used for residential, commercial, industrial, medical,
recreational, and transportation services.52 In the Rio Grande Valley, on the border of the U.S.
and Mexico, there are large centres of urban land usage. In cities such as Laredo and
Brownsville, the land along the basin is used for commercial purposes as well as residential
areas.53 For the Rio Grande basin in Coahuila, conversion to urban land has grown in recent
years. In 1993, the area had approximately 95 km2 of urban land use, and by 2008, that area had
expanded to approximately 166 km2 of urban land use.54 Along the basin, approximately 954
square kilometres are identified as urban land usage, which is approximately 0.2 percent of the
total land coverage in the area.55

In 2015, the United States was recorded as having 389 Metropolitan Statistical Areas (MSAs)
nationwide.56 Each MSA has at least one “urbanized area of 50,000” habitants or more.57 MSAs
along the Rio Grande can be seen in the following table58:
Metropolitan Populations in the U.S.
MSAs in Rio Grande (U.S.)

•
•
•

McAllen-Edinburg-Mission (Hidalgo)
Brownsville-Harlingen (Cameron)
Laredo (Webb)

48

Surface Water Quality Bureau. New Mexico Environment Department. (2012). Water Quality Survey Summary
for the Upper Rio Grande Watershed:
https://www.env.nm.gov/swqb/documents/swqbdocs/MAS/Surveys/UpperRioGrandeSurveyReport-2009.pdf
49
United States Government Accountability Office. (2015). Southwest Border—Issues Related to Private Property
Damage: https://www.gao.gov/assets/670/669936.pdf
50
Ibid.
51
Siegfried, E. “Trump Can’t Build a Border Wall Without the Real Estate,” The Wall Street Journal, February 16,
2017, https://www.wsj.com/articles/trump-cant-build-a-border-wall-without-the-real-estate-1487290376
52
U.S. Department of Homeland Security, U.S. Customs and Border Protection, U.S. Border Patrol. (2007).
Environmental Impact Statement for Construction, Maintenance, and Operation of Tactical Infrastructure. Rio
Grande Valley Sector, Texas: https://law.utexas.edu/humanrights/borderwall/maps/impact-rio-grande-draft.pdf
53
Ibid.
54
Ibid.
55
Miranda, R.P. et al. (2012). Cambios de Vegetacion y Uso de Suelo en la Cuenca Rio Bravo-San Juan, Coahuila
(1993 a 2008). Rev. Mex. Gen. For, Vol 3:10.
56
United States Census Bureau. (n.d.). About Metropolitan and Micropolitan Areas:
https://www.census.gov/programs-surveys/metro-micro/about.html
57
United States Census Bureau. (2017). Annual Estimates of the Resident Population- United States—Metropolitan
Statistical Area: https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
58
Ibid.
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•
•
•

El Paso (Hudspeth/El Paso)
Las Cruces (Dona Ana)
Albuquerque (Sandoval, Bernalillo,
Valencia)
Santa Fe (Santa Fe)

•

Total Population of MSAs in Rio Grande (U.S.)
Year 2000
Year 2015
2,811,052
3,643,435
Methodological note: A Metropolitan Statistical Area (MSA) is a unit of population measurement used
by the U.S. Census Bureau to describe areas with high population densities. An MSA is described as
having at least one urbanized area of 50,000 inhabitants or more. MSAs are useful for identifying
highly urbanized regions, which often have greater water needs due to larger populations and continued
population growth.

The population living in metropolitan statistical areas in the United States has increased from
232,579,940 in 2000 to 262,512,657 in 2010 and 275,252,217 in 2015.59 In the metropolitan
areas identified above within the Rio Grande basin, populations have increased from 2,811,052
inhabitants in 2000 to 3,643,435 inhabitants in 2015. The overall average growth rate for
metropolitan areas in the Rio Grande basin was approximately 22.5% from 2000-2010, plus
approximately 4.6% from 2010-2015.60
In Mexico, the equivalent of an MSA is a “zona metropolitan” or a metropolitan area.61 Under
the definition provided by the Mexican government, a metropolitan area can be any of the
following:
1. A set of two municipalities with an entire population of 100,000 or more inhabitants;
2. Cities with more than 200,000 inhabitants that are a maximum of 20 kilometers from
the northern or southern border or the coasts;
3. Cities of 500,000 or more inhabitants or state capitals as long as it does not fall under
one of the previously stated characteristics.62
In 2015, Mexico was recorded as having 74 metropolitan areas across the country. Along the Rio
Grande basin, the metropolitan areas can be seen in the following table63:
Metropolitan Populations in Mexico
MSAs in Rio Grande (Mexico)

•
•
•

Matamoros (Tamaulipas)
Reynosa (Tamaulipas)
Nuevo Laredo (Tamaulipas)

59

United States Census Bureau. (2017). Annual Estimates of the Resident Population: April 1, 2010 to July 1, 2017United States—Metropolitan Statistical Area:
https://factfinder.census.gov/faces/tableservices/jsf/pages/productview.xhtml?src=bkmk
60
Ibid.
61
Secretaria de Desarrollo Agrario, Territorial y Urbano, Consejo Nacional de Poblacion, Insituto Nacional de
Estadistica y Geografia. (2018). Delimitacion de las zonas metropolitanas de Mexico 2015:
https://www.gob.mx/cms/uploads/attachment/file/344506/1_Preliminares_hasta_V_correcciones_11_de_julio.pdf
62
Ibid.
63
Ibid.
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•
•
•
•
•
•

Piedra Negras (Coahuila)
Monclova-Frontera (Coahuila)
Monterrey (Nuevo Leon)
Juarez (Chihuahua)
Delicias (Chihuahua)
Chihuahua (Chihuahua)

Total Population of MSAs in Rio Grande (Mexico)
Year 2000
Year 2015
7,205,904
9,442,850
Methodological note: A Metropolitan Statistical Area (MSA) is a unit of population measurement used
by Mexico’s Secretary of Agrarian, Territorial, and Urban Development, Mexico’s National Council of
Population, and Mexico’s National Institute of Statistics and Geography to describe areas with high
population densities. An MSA is described as having at least one of three defining characteristics:
1. A set of two municipalities with an entire population of 100,000 or more inhabitants;
2. Cities with more than 200,000 inhabitants that are a maximum of 20 kilometers from the
northern or southern border or the coasts;
3. Cities of 500,000 or more inhabitants or state capitals as long as it does not fall under one of
the previously stated characteristics.
MSAs are useful for identifying highly urbanized regions, which often have greater water needs due to
larger populations and continued population growth.

The population living in metropolitan areas in Mexico has increased from 59,484,305 in 2000 to
70,165,222 in 2010 and 75,082,458 in 2015.64 The annual population growth rate in metropolitan
areas from 2000-2010 was 1.6% and the rate from 2010-2015 was 1.4%.65 In the metropolitan
areas identified above within the Rio Grande basin, populations have increased from 7,205,904
inhabitants in 2000 to 9,442,850 inhabitants in 2015. The overall average growth rate for
metropolitan areas in the Rio Grande basin was approximately 1.8% from 2000-2010, plus
approximately 1.4% from 2010-2015.66
Rural Uses
The Rio Grande basin land is largely used for agricultural purposes. Lands for farming
and ranching are commonplace along the Rio Grande, particularly in the drainage basin.67
Agricultural land use may include crops, pastures, grain, hay or forage crop production and
orchards, which all may be non-irrigated or irrigated.68 Rangeland includes the grazing of
animals such as cattle, horses, sheep and goats.69 For these animals to graze, there is an
assumption that the land cover is made up of grasses and other smaller shrubs for browsing,
which require a certain level of maintenance.70 Along the basin approximately 34 519 square
kilometres are utilized for agricultural purposes, which is 5.8 percent of the total land coverage
64

Ibid.
Ibid.
66
Ibid.
67
U.S. Department of Homeland Security, U.S. Customs and Border Protection, U.S. Border Patrol. (2007).
Environmental Impact Statement.
68
Ibid.
69
Ibid.
70
Ibid,
65
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in the region.71 The lands along the basin are essential to agricultural production and animal
grazing in both countries.72 Rural land use is clearly very important in the Rio Grande basin,
which makes it crucial to understanding how water is distributed for these purposes in the
surrounding regions.

FIGURE 3. Distribution of land use in the Rio Bravo basin. Source: Bravo-Inclán et al.
(2000).
Land usage category
Pasture/scrub
Perennial forest
Pastureland
Agriculture/farming
Deciduous forest
Mixed forest
Water bodies
Urban
Swamp

Size (km2)
422,708
82,246
39,692
34,519
9,019
7,293
1,962
954
343

Percent of land cover
70.6
13.7
6.6
5.8
1.5
1.2
0.3
0.2
0.1

Total

596,756

100.0

Note: In basin-wide data, industrial use is grouped with urban land use, which makes it difficult to narrow down the
exact percentage of industrial land cover.

71

Bravo-Inclan et al. (2000). Evaluacion Integral de la Cuenca del Rio Bravo Usando en Sistema de Informacion
Geografica.
72
U.S. Department of Homeland Security, U.S. Customs and Border Protection, U.S. Border Patrol. (2007).
Environmental Impact Statement
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FIGURE 4. Landcover Classes in the Rio Grande Basin. Source:
ht//www.meadowscenter.txstate.edu/rio/Biogeographic%20Assessment%20of%20the%20
Rio%20Grande%206.pdf
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Rio Grande River Basin Land Use and Land Cover

Data Source(s): U.S. Geological Survey North American
Land Cover Database, ESRI
COLORADO

This map is not of survey quality.
No claims are made to the accuracy
or completeness of the data or to
its suitability for a particular use.

For further information contact:
Yongxia Xia Skadberg
River Systems Institute, Texas State University
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FIGURE 5. Land Use in the Rio Grande Basin. Source:
http://www.meadowscenter.txstate.edu/rg/GISMaps/lulc4.pdf

15

FIGURE 6. RGIS Land Ownership Map in New Mexico’s Middle Rio Grande Basin.
Source:
http://river.nmsu.edu/isc/middleriogrande/fig4_landownership/fig4_landownershipb.pdf
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FIGURE 7. RGIS Land Ownership Map in New Mexico’s Lower Rio Grande Basin.
Source: http://river.nmsu.edu/isc/lrgwuo/fig4_landownership/fig4_landownershipb.pdf
These maps demonstrate that land cover in the Rio Grande basin largely consists of shrubland
and grassland. Near the border between the U.S. and Mexico, there is increased urban land use
and cropland.
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Water Use
Public vs. Private Water Rights/Uses
Several court cases have been brought forward in the development of water rights, and
how water rights are allocated. From Fort Quitman to the Gulf of Mexico, water rights are
allocated by the Rio Grande Watermaster as outlined by the “Valley Water Case.”73 As a result,
the Middle and Lower Rio Grande segments allocate water based on the storage of the Amistad
and Falcon Reservoirs.74 The Upper Rio Grande segment in Texas allocates water based on a
“prior appropriation system” wherein the first to claim the water is the first to have the water
right.75
In Mexico, there is a National Waters Law (Ley de Aguas Nationales), which regulates
and gives the public guaranteed rights to the protection of the waters.76 The requests of those
water users, including titles of concession, and discharge permits, are then processed through the
Local Directorate and the Water Directorate of each basin.77 While CONAGUA distributes
concessions granting legal water rights to users, water rights may be transferred generally,
through inheritance, court appointed, or by changing the owner of the rights without changing
the concession.78 Between 2001 and 2006 there were 1 190 transfer water rights requests made in
the Rio Grande basin, and approximately 67 percent of all water rights transfer requests are
agricultural in nature.79
Water rights in the Rio Grande have developed in relation to water governance
arrangements between the U.S. and Mexico, as well as parties are the sub-state level that border
the river. Approximately 87 percent of the surface water rights in the Rio Grande are allocated
for irrigation purposes.80 On both sides of the border, water irrigation and diversion is essential
to the agricultural economy in the region.

Colorado (Upper Rio Grande Basin Water Use)81
Water Use Category
Crops/Agriculture

Total Water Use (in %)
63
Alfalfa

22.8

Cover Crops
Meadows/Pasture
Potatoes
Small Grains

0.3
22.3
6.8
10.6

73

Jarvis, G. (2011). Overview of the Rio Grande in Texas and Below Fort Quitman, Texas.
Ibid.
75
Ibid.
76
Cruz Trillo, A.E., Cruz Gutierrez, F.V. (2015). Registro Publico de Derechos de Agua:
https://www.gob.mx/cms/uploads/attachment/file/58557/Registro-Publico-de-Derechos-de-Agua.pdf
77
Ibid.
78
Comision Nacional del Agua. (2012). Bancos del Agua en Mexico:
https://www.gob.mx/cms/uploads/attachment/file/104935/Libro_Bancos_del_Agua_Espa_ol.pdf
79
Ibid.
80
Rister, E.M., et al. (2011). Challenges and Opportunities for Water of the Rio Grande. Journal of Agriculture and
Applied Economics 43(3), 367-378.
81
Dubinsky, J., & Karunanithim A. T. (2017). Consumptive Water Use Analysis of Upper Rio Grande Basin in
Southern Colorado. Environmental Science & Technology, 51, 4452-4460.
74
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Livestock

13
Cattle
Sheep

12.9
0.3
21

Native Vegetation
Reservoir Evaporation
Domestic/Municipal

20.8
1.4
0.3

Industrial/Commercial

1.6

Total

100

Native Vegetation

New Mexico Water Use in Rio Grande Basin82
Water Use Category
Public Water Supply
Domestic
Irrigated Agriculture
Livestock
Commercial
Industrial
Mining
Power
Reservoir Evaporation
Total

Total Water Use (in %)
8.32
0.76
78.62
1.05
1.43
0.33
1.09
1.53
6.87
100

Texas Water Use in Rio Grande Basin83
Water Use Category
Municipal
Manufacturing
Mining
Power
Irrigation
Livestock
Total

Total Water Use (in %)
27.3
<1
<1
<1
68.7
<1
100

82

Longworth, J.W., Valdez, J.M., Magnuson, M.L., & Richard, K. (2013). New Mexico Water Use by Categories
2010. New Mexico Office of the State Engineer, Technical Report 54, 1-128.
83
Texas Water Development Board. (2016). Water Use Survey Historical Summary Estimates:
http://www2.twdb.texas.gov/ReportServerExt/Pages/ReportViewer.aspx?%2fWU%2fSumFinal_BasinReportWithR
euse&rs:Command=Render
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Mexico Water Use in Rio Grande Basin84
Water Use Category
Agriculture
Public Supply
Industry
Power
Total

Total Water Use (in %)
85
13
<1
<1
100

Water Use Summary Table—Top 5 Uses in Rio Grande
Water Use Category
Agriculture
Municipal/Domestic
Livestock
Industrial/Mining/Commercial
Power

Avg % of Use in Each Country Across States
U.S. Avg: 70%
Mexico Avg: 85% (includes livestock use)
U.S. Avg: 12%
Mexico Avg: 13%
U.S. Avg: 5%
Mexico Avg: 85% (includes agricultural use)
U.S. Avg: 2.2%
Mexico Avg: <1%
U.S. Avg: 1.2%
Mexico Avg: <1%

FIGURE 8. Water Rights Transfer Requests in Mexican Water Basins from 2001-2006.
Source:
https://www.gob.mx/cms/uploads/attachment/file/104935/Libro_Bancos_del_Agua_Espa_ol.pdf

84

CONAGUA. (2012). Estadisticas del Agua en Mexico, Secretaria de Medio Ambiente y Recursos Naturales.
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Population reliant on Water – Municipal Uses
Over 6 million people rely on the Rio Grande basin’s water for purposes such as
municipal and irrigation uses.85 In the U.S., municipal use of Rio Grande water is the largest
consumer of water next to irrigation and agricultural use. Municipal use ranges from 14 percent
in the Lower Rio Grande Valley to 40 percent of water usage in the El Paso region.86 Municipal
use in Mexico accounts for an average of 14 percent of water usage, but this varies across the
region.87 Domestic use in most Mexican municipalities has been no or low cost to residents.
Counties in Texas have also avoided price increases for higher water usage.88 Residents have
been against converting to a conservation price structure of municipal water use because of lowincome concerns along the border in Texas and fear of ineffective municipal management in
Mexico.89 There is an expected shift in the future use of basin water, as irrigation use is expected
to decrease and municipal and industrial use is expected to increase (as shown in Figures 9 and
10). Most of the municipal demands in the Lower Rio Grande basin are met by surface water
supply, and groundwater supplies are in rare cases in rural areas without direct access to a
surface water supply.90

FIGURE 9. Projections of Water Use in the Texas Branch of the Basin. Source:
https://environment.yale.edu/publication-series/documents/downloads/0-9/107Kelly.pdf

85

U.S. Dept. of the Interior. (2016). Reclamation Climate Change and Water—Chapter 7: Rio Grande Basin.
Kelly. M.E. Water Management in the Binational Texas/Mexico Rio Grande/Rio Bravo Basin. Human Population
and Freshwater Resources, Yale F&ES Bulletin No. 107: https://environment.yale.edu/publicationseries/documents/downloads/0-9/107Kelly.pdf
87
Ibid.
88
Ibid.
89
Ibid.
90
Rio Grande Regional Water Planning Group. (2015). 2016 Rio Grande Regional Water Plan:
https://www.twdb.texas.gov/waterplanning/rwp/plans/2016/M/Region_M_2016_RWPV1.pdf
86
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FIGURE 10. Projection of Water Use in the Mexico Branch of the Basin. Source:
https://environment.yale.edu/publication-series/documents/downloads/0-9/107Kelly.pdf
Allocation of Uses and Permitting
The Lower Rio Grande Valley Water Case lawsuit resulted in an allocation of rights to
use water from the Lower Rio Grande basin. Allocation was divided into the categories of
municipal rights, and irrigation rights, which are divided into Class A and Class B.91 Municipal
rights have the highest priority, and Class A irrigation rights retain more storage capacity in the
Amistad and Falcon reservoirs.92 Approximately 278 million m3 of water is provided initially
from the Amistad and Falcon reservoirs to domestic, municipal, and industrial use.93 Water
remaining in the dam is then allocated to irrigation rights holders, with Class A permits having
an annual diversion of 1.7 times more than Class B.94 A permit holder has no ownership over the
water, and only has a right to use the water.95 These rights can be sold, released, or transferred.
In Mexico, entitlements to use water are defined by law, and may be private, individual
uses, or collective entitlement to water use on behalf of a groups of water users.96 All permits for
allocation are given with specific quotas or fees to match the amount and variation of water
stresses in a particular region.97 A permit is granted for anywhere from 5 to 30 years, with the
anticipation of a renewal periodically, and this entitlement is able to be traded, leased or
transferred by the owner.98 Those who take “advantage of water by removing it by manual
means” in Mexico are not required to hold an entitlement for water use.99

91

Wurbs, R.A. (2013). Water Allocation Systems. Water Resources, Planning, Development, and Management,
Chapter 8, 157-82: http://cdn.intechopen.com/pdfs/42634/InTech-Water_allocation_systems.pdf
92
Ibid.
93
Ibid.
94
Ibid.
95
Ibid.
96
OECD. (2015). Water Resources Allocation Country Profile: Mexico: https://www.oecd.org/mexico/WaterResources-Allocation-Mexico.pdf
97
Ibid.
98
Ibid.
99
Ibid.
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Municipal Uses/Water systems
In the Middle Rio Grande, the true value of water is considered to be unknown because
the market is not competitive enough for a full costing pricing structure.100 Concerning the water
rates for small private utilities in the Middle Rio Grande, some have low or no service charges,
and rates vary from 2.53 USD to 12.50 USD per 1 000 gallons depending on the number of
gallons used.101 When discussing water rights prices in the Rio Grande under conditions where
food prices are not growing and there is no urban water conservation program, there will be an
increase in price from 2964 USD per acre-foot in 2010 to 3515 USD per acre-foot in 2020.102
This reflects growing populations, particularly urban populations in other regions of the Rio
Grande. In situations where food prices are growing and no urban water conservation program is
implemented, water rights prices will begin at 2964 USD per acre-foot and rise to 3759 USD per
acre-foot.103 This price increase would respond to food scarcity issues and population increases.
In a scenario where food prices are not rising, and there is an urban water conservation program,
there would be no significant increase in price.104 If there are rising food prices and urban water
conservation programs, the increase in water rights prices would reach approximately 8 percent
between 2010-2020.105
In Mexico water pricing is divided into nine zones depending on availability of water.
Where there is reduced availability of water, the cost per cubic meter increases.106 Each
availability zone is defined by Article 231 of the Federal Law of Rights, which is updated
annually.107 Collection of rights for water discharges as classified into three groups (A, B, C),
where type C is used in cases where pollution has the greatest effect on the body of water.108
Fees for the discharge of wastewater are determined by the contaminant load as outlined by
Article 278 of the Federal Law of Rights.109 Within the water system, tariff levels and rate
structures are differentiated by user type, and there exists in the municipal system a mechanism
to redistribute costs through subsidies for marginalized user groups.110 Tariff structures are
created so increase incrementally according to consumption. If consumption of water happens at
a higher rate, then the price per cubic meter is also higher.111 There is also an option to pay a

100

McDonald, B. (2012). Technical and Physical Feasibility Fact Sheet Alternative 21: Urban Water Pricing.
Evaluation of Alternatives for the Middle Rio Grande Regional Water Plan:
http://waterassembly.org/Archives/MRG-Plan/Z-Analysis%20of%20Alternatives%20by%20DBS/A21.pdf
101
Ibid.
102
De Mouche, L., Landfair, S..& Ward, F.A. (2011). Water Right Prices in the Rio Grande: Analysis and Policy
Implementations. Water Resources Development, 27(2), 291-314.
103
Ibid.
104
Ibid.
105
Ibid.
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Comision Nacional del Agua. (2013). Atlas del Agua en Mexico 2013. Secretaría de Medio Ambiente y Recursos
Naturales
107
Ibid.
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Ibid.
109
Ibid.
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Comision Nacional del Agua. (2015). Atlas del Agua en Mexico 2015. Secretaría de Medio Ambiente y Recursos
Naturales
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fixed fee that is paid independently of consumption rates, and charges for sewage and treatment
of wastewater that vary based on the percentage of the water supply charges.112
Research and documents reviewed indicate that there seems to be no clear foreign
ownership on either the U.S. or Mexican side of the Rio Grande/Rio Bravo basin. The primary,
secondary, and tertiary systems in the Lower Rio Grande clean wastewater to varying degrees
and return it to the Rio Grande to be reused. In the primary system, three large pumps lift
wastewater up 15 to 20 feet in a vat.113 From there is it filtered through grates to remove any
larger pieces of garbage.114 The water is then aerated and oxygen content is increased to improve
microbe digestion. It is transferred to a large tank in which the solid matter and sludge is able to
settle at the bottom of the tank of wastewater.115 The sludge collected is pumped into anaerobic
digestions tanks and methane inside creates pressure to lift roof on the tanks as well as power a
generator. Any digested sludge is removed and dumped into drying beds to dry out.116 Secondary
treatment begins with another filtering of wastewater and solid material sticks to the metal fins in
the filters.117 In tertiary treatment, wastewater goes through another pump in which chlorine
disinfects it, and it is circulated to fully chlorinate. The water is then injected with another
chemical to deactivate the chlorine, and is transported back into the Rio Grande.118
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Linda Sigismondi. Rio Grande University and Rio Grnade Community College:
www.rio.edu/lindas/documents/1watertreatmentweb.pdf
113
Ibid.
114
Ibid.
115
Ibid.
116
Ibid.
117
Ibid.
118
Ibid.

24

FIGURE 11: Domestic rates for drinking water, sewage, and sanitation in selected cities,
2015. From the Mexican Water Atlas 2015.
Industrial uses
Industrial demands on the Rio Grande basin may include livestock, mining, steamelectric power generation, and manufacturing processes.119 Industrial water demands currently
utilize significantly less water from the basin than agricultural and municipal demands. El Paso,
which has more manufacturing than any other U.S.-Mexico border town in Texas has an
industrial use of approximately 3 percent of the town’s total water consumption.120 In Mexico,
4.29 percent of water usage is in self-supplied industry. This includes services in the trades and
the generation of electricity.121 For the Lower Rio Grande basin region, the water needs for
industrial purposes are often greater than the supply. For mining in particular, the region overall
has a surplus, but the individual counties are not fulfilling their needs, and must seek
arrangements to sell or move water to their county for those purposes.122 As industry expands in
most regions along the Rio Grande, demands for water use are predicted to increase, which will

119

Rio Grande Regional Water Planning Group. (2015). 2016 Rio Grande Regional Water Plan.
Kelly, M.E. Water Management in the Binational Texas/Mexico Rio Grande/Rio Bravo.
121
Comision Nacional del Agua. (2016). Atlas del Agua en Mexico 2016.
122
Rio Grande Regional Water Planning Group. (2015). 2016 Rio Grande Regional Water.
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require greater conservation and re-use efforts to meet the increasing industrial needs in the
future.123

FIGURE 12. Mining Water Needs and Demands in the Lower Rio Grande Basin. Source:
https://www.twdb.texas.gov/waterplanning/rwp/plans/2016/M/Region_M_2016_RWPV1.pdf
Commercial uses
Self-supplied commercial water use can be by schools, golf courses, and other
businesses. In New Mexico, commercial water use accounts for 40 578 acre-feet, which is 1.03
percent of the region’s water withdrawal.124 Schools which have grades kindergarten to twelves
are not metered, but the usage is calculated by multiplying the school’s population by the
required per capita water requirements.125 Of the 40 578 acre-feet withdrawn for commercial use,
1 496 acre-feet or 3.69 percent is surface water while groundwater accounts for 53 730 acre-feet
or 96.31 percent.126 In the city of Rio Rancho, for example, commercial water use is
approximately 15 percent of all water consumption.127 Depending on the prominent type of
economic activity in specific regions along the Rio Grande, commercial usage of water from the
basin can be as high as industrial use, or can be significantly less than average industrial use.
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Kelly, M.E. Water Management in the Binational Texas/Mexico Rio Grande/Rio Bravo.
New Mexico Office of the State Engineer. (2005). New Mexico Water Use by Categories. Technical Paper 52:
http://www.ose.state.nm.us/Pub/TechnicalReports/TechReport-052.pdf
125
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City of Rancho, New Mexico. (2004). Water Resources Management Plan: Final Report and Policy
Recommendations: https://www.rrnm.gov/DocumentCenter/View/63081/WRMP-2004?bidId=
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FIGURE 13. Rio Rancho Water Use by Category. Source:
https://www.rrnm.gov/DocumentCenter/View/63081

FIGURE 14. U.S. Purposes for Diverting Water from the Rio Grande. Source:
http://ageconsearch.umn.edu/bitstream/113529/2/jaae433ip6.pdf

Hierarchy of water uses
When conflicts of water use arise in the Lower Rio Grande, priority is given based on a
beneficial uses scale, which is ranked in the following order: (1) domestic/municipal, (2)
industrial, (3) irrigation, (4) mining, (5) hydroelectricity, (6) navigation, (7) recreation, (8) other
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uses.128 Under Article 3 of the 1944 Treaty, the preferential ranking of uses reads as follows: (1)
domestic and municipal uses, (2) agriculture and stock-raising, (3) electric power, (4) other
industrial uses, (5) navigation, (6) fishing and hunting, (7) any other use deemed beneficial by
the IBWC.129
For Mexico, specifically under the National Water Act, classes of water use are also
defined. They are prioritized as follows: (1) domestic, (2) urban public, (3) livestock, (4)
agriculture, (5) ecological conservation or environmental use, (6) generation of electricity for
public service, (7) industrial, (8) aquaculture, (9) generation of electricity for private service,
(10) wash and landfill, (11) tourism, recreation, and therapeutic purposes, (12) all-purpose, (13)
other.130

General State of the Environment
Environmental Problems
There are several different types of environmental pollution present in the Rio Grande
basin. The Water Treaty of 1944 states the importance of recognizing border sanitation issues
along the Rio Grande between the U.S. and Mexico.131 Human interaction and interference in the
ecosystems along the basin have caused issues that have led to the degradation of the
surrounding environment. The basin has dealt with increasing floods and droughts, as flood
control reservoirs are frequently filled to their capacity, and water supply decreases.132 Water
quality is also an issue, as impairments continue to hinder the watershed due to growing
concentrations of pollutants and water salinity.133 Air quality is of concern as well, as
manufacturing and use of vehicles, and agricultural practices such as the use of pesticides create
damaging effects.134 Inadequate wastewater infrastructure and sanitary landfill practices are also
environmental problems that cause water contamination in the region.135

List of Most Significant Rio Grande Ecological Stressors:136
•
•
•
•
•
•

Drought conditions and water shortages (groundwater depletion/over-allocated surfacewater)
Non-point source pollution
Agricultural runoff and irrigation practices
Salinity levels
Sedimentation
Invasive non-native species (saltcedar/Russian olive)
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•
•
•
•

Lack of native species regeneration/hostile habitat conditions resulting in endangered species (Rio Grande
silvery minnow/southwestern willow flycatcher)
Channelization, narrowing and channel bed degradation
Warming water temperatures
Unpredictable flooding

In terms of the drinking, fishing, and swimming the waters of the Rio Grande, there have been
concerns about the levels of contaminants in the basin. Along the U.S. border, Sections 305(b)
and 303(d) of the Clean Water Act regulates federal water standards for public and wildlife
consumption or use. Several sections along the river have been identified as having impairments
including bacteria, sulfates, total dissolved solids, chloride and depressed dissolved oxygen.137
These issues indicate contaminant levels above the standards and impact how the waters of the
Rio Grande are able to be used safely by the populations dependent upon the basin. Water
samples are frequently collected in the Rio Grande to test water for potential contaminants and
address concerns. For the most part, the water is drinkable due its treatment at local water
treatment plants, though people are often discouraged from drinking untreated water from the
Rio Grande and from taking part in recreational activities along the basin following large rain
events due to the potential for bacteria in runoffs.138
Pollution
The challenge of pollution along the U.S.-Mexico border is related to the lack of a
sufficient binding agreement on environmental standards of protection, and political will to
establish such standards.139 The border is a shared space between two countries that must work in
a cooperative manner to manage their common resources, which includes air as well as water and
other ecological commons. The border region experiences issues with air pollution due to motor
vehicle use, power plants, industrial operations, agricultural practices, mining, and open
burning.140 Harmful pollutants include suspended particulate matter (PM10 and PM2.5) as well as
ground-level ozone. Ozone is created by emissions from transportation and industrial operations,
and particulate matter derives from geologic materials as well as sulfates, nitrates, soot, and other
gases.141 Both the U.S. and Mexico have standards for ozone of 0.070 ppm, while the U.S. has
standards of 150 µg/m3 of PM10, 35 µg/m3 of PM2.5 and Mexico has standards of 75 µg/m3 of
PM10 and 45 µg/m3 of PM2.5 respectively.142 It was reported in 2014 that several areas along
U.S.-Mexico border had many days that exceeded the standard of these pollutants, meaning there
were instances of reduced air quality.143 It does seem however, that these instances of
exceedance have decreased in the past ten years, as demonstrated by the graphs below:
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*Information collected only from U.S. Monitors

*Information collected from U.S. and Mexican Monitors

Several sections across the Rio Grande are polluted to an extent that the health of the watershed
is compromised. Safe drinking water and wastewater collection issues are largely concerned with
the state of water pollution in the Rio Grande. Impaired areas of water pose risks for
contamination and disease.144 Drinking water is particularly affected by agricultural runoff,
industrial pollutants, and untreated sewage.145 Sewage overflows due to heavy rain, which forces
pipes to carry both rain and sewage, contaminating the water, is one of the main issues causing
high levels of E. coli.146 According to a 2014 report by the TCEQ, there are at least 11 segments
of the Rio Grande identified as impaired due to various pollutants including bacteria, chloride,
dissolved solids, and sulfates. (Rio Grande below Falcon Reservoir, Arroyo Los Olmos, Rio
Grande below Amistad Reservoir, International Amistad Reservoir, Rio Grande above Amistad
Reservoir, Rio Grande below Riverside Diversion Dam, Rio Grande below International Dam,
San Felipe Creek, Rio Grande Above International Dam, Upper Pecos River, Rio Grande at the
Gulf of Mexico).147
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Rate of invasive
species

Algae blooms

Nutrient loadings

Total dissolved
solids/toxics

•

Introduced species from fisheries in reservoirs and invasion of saltwater-tolerant
species due to reduced freshwater, competition, predation
• 373 exotic species in Rio Grande Ecological Region
• 100 plants, 85 invertebrates, 162 fish, 10 amphibians, 4 reptiles, 1 mammal, 1
fungus
• 94 invasive species are labelled as “critical impact”—6 occur only in Mexico/65
occur only in the U.S.148
• Species posing large risk to health of the basin… arundo, hydrilla, water hyacinth,
saltcedar, Eurasian water milfoil
• Golden algae blooms first detected in 1985 in the Pecos River in the Rio Grande
• Typically appear in brackish water and when faced with environmental stressors
can produce toxins contributing to fish kills
• 12 segments of the Rio Grande have been identified by the TCEQ as “CN- Concern
for near-nonattainment of the Texas Waters Quality Standards”
• Areas of concern include: Red Bluff (from the Red Bluff Dam to mid-lake; from
mid-lake to the Texas/New Mexico state line), Upper Pecos River (From upstream
of the Independent Creek confluence upstream to U.S. Hwy 290; from U.S. Hwy
290 upstream to Hwy 67; from U.S. Hwy 67 upstream to the Ward Two Irrigation
Turnout; Barstow Dam; Barstow Dam to Red Bluff Dam), Lower Pecos (Devils River
Arm of International Dam to upstream of the Independence confluence)149
See nutrient screening levels table below.
• Agricultural land use and runoff impacts the nutrient levels and water quality in
the Rio Grande
• Segments of the Rio Grande have been affected by nutrient loading of ammonia,
nitrates, phosphates, sulfates, and chlorophyll-a, which have resulted in concern
for near-nonattainment of Texas Water Quality Standards (water use concerns)
and concern for water quality based on screening levels (screening level
concerns)150
See screening levels table below.
• Water toxicity and total dissolved solids/dissolved oxygen have impacted water
quality in the Rio Grande
• These issues have cause use concerns, particularly due to harmful algal
blooms/golden algae-associated fish kills and stresses151

Nutrient Screening Levels Showing Impairments and Concerns 2007-2014152
Type

Ideal Level

# of Samples

# of Samples
Exceeding Ideal

Mean Value of
Exceedances

Concern level

148

Mendoza et al. (2011). Aquatic Invasive Species in the Rio Bravo/Laguna Madre Ecological Region:
http://www3.cec.org/islandora/en/item/10259-aquatic-invasive-species-in-rio-bravolaguna-madre-ecological-regionen.pdf
149
TCEQ & IBWC. (2013). 2013 Rio Grande Basin Summary Report:
https://www.ibwc.gov/CRP/documents/USIBWC_Rio_Grande_Basin_Summary_Report_082613.pdf
150
Ibid.
151
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152
TCEQ. (2016). Draft 2016 Texas Report—Assessment Integrated Results for Basin 23 Rio Grande River:
https://www.tceq.texas.gov/assets/public/waterquality/swqm/assess/16txir/2016_Basin23.pdf
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Segment: Rio Grande Tidal
Dissolved oxygen
5

9

2

3.05

Chlorophyll-a

38

23

68.71

Segment: Rio Grande Below Flacon Reservoir
Dissolved oxygen
5
335

90

4.15

Screening level
concerns

Chlorophyll-a

14.1

305

147

41.54

Screening level
concern

Ammonia

0.33

103

46

1.48

Screening level
concern

2

1

56

Screening level
concern

21

Segment: Arroyo Los Olmos
Chlorophyll-a
14.1

Screening level
concerns
Screening level
concern

Segment: International Falcon Reservoir
Toxicity

Sub-lethal
effects

Use concerntoxicity in water

Segment: Rio Grande Below Amistad Reservoir
Toxicity
Sub-lethal
effects
Ammonia
0.33
8

4

3.01

Segment: Manadas Creek
Toxic antimony
25

5

5

70.08

Ammonia

0.33

24

7

2.22

Chlorophyll-a

14.1

24

13

76.80

Nitrate

1.95

16

9

11.30

Total phosphorus

0.69

24

10

1.46

N/A

N/A

Segment: Rio Grande Above Amistad Reservoir
Sulfate
570
227
Total Dissolved
Solids
Fish kill report
Chlorophyll-a

Use concerntoxicity in water
Screening level
concern
Screening level
concernantimony in
sediment
Screening level
concern
Screening level
concern
Screening level
concern
Screening level
concern
Sulfate
concerns
TDS concerns

1,550

340

1

N/A

N/A
14.1

N/A
172

N/A
79

N/A
62.2

Use concern
Screening level
concern

Segment: Rio Grande Below Riverside Diversion Dam
Chloride
300
186

1

N/A

TDS

1

N/A

Chloride
concerns
TDS concerns

1,500

212

32

Chlorophyll-a

14.1

165

89

63.8

Screening level
concern
Screening level
concern
Screening level
concern

Ammonia

0.33

110

51

2.54

Nitrate

1.95

86

29

5.35

Total phosphorus

0.69

105

50

1.49

Dissolved oxygen

5

35

5

3.38

Segment: Rio Grande Below International Dam
Ammonia
0.33
N/A

N/A

N/A

Chlorophyll-a

14.1

N/A

N/A

N/A

Total phosphorus

0.69

N/A

N/A

N/A

Segment: Lower Pecos River
Fish kill reports
N/A

N/A

N/A

N/A

Use concernharmful algal
blooms

Segment: Upper Pecos River
Fish kill reports
N/A

N/A

N/A

N/A

Dissolved oxygen

3

27

8

1.16

Chlorophyll-a

14.1

76

31

29.24

Use concernharmful algal
blooms
Depressed
dissolved
oxygen
Screening level
concern

Segment: Red Bluff Reservoir
Dissolved oxygen
5

26

7

4.34

Chloride

3,200

20

1

N/A

Sulfate

2,200

21

1

N/A

Fish kill reports

N/A

N/A

N/A

N/A

Segment: Rio Grande above International Dam
Ammonia
0.33
54

17

1.14

Chlorophyll-a

14.1

135

60

30.75

Nitrate

1.95

54

16

7.77

Screening level
concern
Screening level
concern
Screening level
concern
Screening level
concern
Screening level
concern

Screening level
concern
Chloride
concerns
Sulfate
concerns
Use concernharmful algal
blooms
Screening level
concern
Screening level
concern
Screening level
concern
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Contaminants in the Upper Rio Grande include bacteria, chloride, sulfates, and total
dissolved solids.153 High bacteria levels have recently been linked to sightings of dead fish along
the river, and the discolouration of the river, as it has been noted as “foul-smelling and a dark
gray colour.”154 The presence of bacteria has been particularly high when there are low flows in
the river, but high levels are still present when water is released into the river from dams or
through rainfall.155 Indicator bacteria numbers per 100mL in the Rio Grande have been identified
in a recent report to range from 33 at its lowest in the Upper Pecos River and Red Bluff
Reservoir to 605 at its highest in the Rio Grande below the International Dam.156 Rates of
chloride and sulfates are measured by milligram per litre. Chloride rates range from 50
milligrams per litre in the Devils River and San Felipe Creek to 7000 milligrams per litre in the
Upper Pecos River. Sulfates range from 50 milligrams per litre in Devils River and San Felipe
Creek to 3500 milligrams per litre in the Upper Pecos River.157 It is reported that the increase in
nutrient levels is larger due to the fact that 65 percent of farmers along the river are not
optimizing nutrient management.158 Total dissolved solids are also measure in milligram per
litre, and the Upper Pecos demonstrated a high of 15 000 milligrams per litre, with the Red Bluff
Reservoir at a close 9 400 milligrams per litre.159 The map below demonstrates the concerns and
impairments on water quality in the Upper basin.

153

Annual Update on Water Quality for the Rio Grande and the lean Rivers Program. (2017). Texas Clean Rivers
Program U.S. Section, IBWC: https://www.ibwc.gov/Files/CF_URG_WQ_Update_071317.pdf
154
Ibid.
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158
Ibid.
159
Ibid.
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Species

Many different species of amphibians, birds, insects, fish, mammals, plants, and reptiles
are found in the Rio Grande basin. The basin’s native species have been challenged by exotic
species and environmental conditions. There are at least 24 federally-recognized endangered
plant species in the Lower basin.160 This includes ashy dogweed, the star cactus, and the
Tamaulipan kidneypetal.161 Causes for plant species endangerment include habitat loss, reduced
genetic diversity, and overcollection.162 At least 85 vertebrates and invertebrate species have
been, or currently are, endangered, threatened or rare in the Lower basin.163 This statistic
includes 5 species of birds, 7 species of mammals currently labelled as endangered or threatened
federally or at the state level. Threatened and endangered invertebrates include the false spike
mussel, the Texas hornshell, and the Salina mucket.164 Endangered vertebrates include Kemp’s
ridley sea turtles, the northern ocelot, and the Eskimo curlew.165 There are also 7 species of fish
160

Leslie, D.M. (2016). An International Borderland of Concern: Conservation of Biodiversity in the Lower Rio
Grande Valley: https://pubs.usgs.gov/sir/2016/5078/sir20165078.pdf
161
Ibid.
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recognized as endangered, threatened or rare. Of the 7 species, the freshwater Rio Grande silvery
minnow and the smalltooth sawfish are of great interest, as their levels have significantly
decreased and they have been identified as extirpated in some areas of the basin.166 Freshwater
fish species have been particularly vulnerable, as salinity levels rise, and freshwater flows have
decreased in the Lower basin.167 Controlling invasive species is also central to restoring the
silvery minnow’s habitat.168
Invasives
Invasive species are detrimental to the health of Rio Grande ecosystems and the humans
that access its waters. They have an economic impact, damage natural ecosystems, and pose a
risk to the health of inhabitants along the basin.169 Characteristics of invasive species include
rapid development and growth, very few or no natural enemies, and physical attributes that allow
a species to dominate over other living species.170 Tamarisk is an invasive species of shrub-like
aquatic weed that inhabits riparian areas and has disrupted the health of the Rio Grande.171
Approximately 2.4 million acre-feet of water a year is lost due to tamarisk infestations along the
Rio Grande.172 Arundo or giant cane is another invasive plant species in the Rio Grande that
competes for resources with the native species and impedes flood control.173 Golden algae has
also appeared in the Rio Grande basin, and has damaged the ability of local ecosystems to
flourish. Specifically, in the Pecos River flowing into the Rio Grande, the presence and spread of
golden algae has resulted in the killing of species of fish.174 Other lesser known algae blooms,
such as the parrot feather, have also been introduced to the Middle Rio Grande basin, and is
expanding along diversion canals.175
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Ibid.
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Commission for Environmental Cooperation (2014). Conservation Assessment for the Big Bend-Rio Bravo
Region: A Binational Collaborative Approach to Conservation. Montreal, QC: Commission for Environmental
Cooperation, 106.
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U.S. Department of the Interior Bureau of Reclamation. (2005). Invasive Species Challenges Along the Rio
Grande: http://www.cila.gob.mx/cumbre/rb/5afn.pdf
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Magana, H.A. Invasive Species Emerging Issues Toxic Golden Algae:
https://www.fs.fed.us/rm/boise/AWAE/scientists/profiles/Magana/InvasiveSpeciesEmergingIssues.pdf
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FIGURE 16. Tamarisk Distribution in Western United States. Source:
http://www.cila.gob.mx/cumbre/rb/5afn.pdf

FIGURE 17. Infrared Image of Arundo Distribution Along the Rio Grande. Source:
http://www.cila.gob.mx/cumbre/rb/5afn.pdf
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The Rio Grande also has an abundance of introduced and non-native species of fish that
affect the over population of the river’s ecosystems. These species are introduced due to the
fisheries in reservoirs, and the increase in salinity of the water, which accommodates the
invasion of saltwater species of fish.176 Invasive species of fish are eliminating native species
through predatory behaviour as well as competition for food and habitat.177 Moreover, it has been
discovered that most invasive species that have grown in population are omnivores, and have
physical qualities that make them more tolerant to environmental stresses such as pollution.178
The fish population in the river does not appear to be significantly lowered overall, but the native
fish, particularly native fish highly dependent upon freshwater, are being replaced by invasives
that are more equipped for the evolving water conditions.179

FIGURE 18. Exotic Species Introduced into the Rio Grande. Source:
http://www3.cec.org/islandora/en/item/10259-aquatic-invasive-species-in-rio-bravolagunamadre-ecological-region-en.pdf
176

Mendoza, J. et al. (2011). Aquatic Invasive Species in the Rio Bravo/Laguna Madre Ecological Region.
Background Paper (Commission for Environmental Cooperation): http://www3.cec.org/islandora/en/item/10259aquatic-invasive-species-in-rio-bravolaguna-madre-ecological-region-en.pdf
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Water Stresses
Considering all the factors previously listed in this document, the Rio Grande faces high
levels of water stress. Baseline waster stress is described as “the ratio of total annual water
withdrawals to total available annual renewable supply.”180 To determine the level of stress in
the Rio Grande basin, water supply availability and demand for that supply are examined. The
World Resources Institute divides water withdrawals into three categories: cultural, domestic,
and industrial.181 The Rio Grande’s score is 4.12 across all sectors, 4.08 in agricultural use, 4.23
in domestic use, and 4.23 in industrial use.182 Water stress scores range from 0 (low value) to 5
(extremely high value). The higher the score, the more competition that exists among water
users. The score for flood occurrence in the Rio Grande, which is based on the number of floods
from 1985 to 2011, is 2.50 (medium to high: 4-9).183 Drought severity is measured by the
average length of drought multiplied by the dryness of the drought from 1901 to 2008, and the
Rio Grande scores a 2.27 (medium to high: 30-40).184
As demands increase, but supplies through precipitation are projected to decrease, and the
mean temperature rises, the Rio Grande river flows decrease and are unable to fulfill these
demands.185 Supply reductions through inflows are projected to reach an average of 25 to 33
percent, and it is expected that consumption will need to be reduced significantly to maintain
downstream deliveries.186

FIGURE 19. Precipitation and Temperature Projections for the Rio Grande Basin. Source:
https://www.osti.gov/scitech/servlets/purl/1108783
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Gassert, F., Reig, P., Luo, T. & Maddocks, A. (2013). Aqueduct country and river basin rankings: A weighted
aggregation of spatially distinct hydrological indicators. Working paper. Washington, D.C.: World Resources
Institute: https://www.wri.org/publication/aqueduct-country-and-river-basin-rankings
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In the Upper Rio Grande basin, overconsumption of water causes stress to the river’s
ecosystem. An overutilization for the majority of the year is paired with a large water shortage
during the spike in water usage from June to August yearly.187 Drier conditions in the summer
months and the excess water consumption has caused the waters in the aquifer to be reduced
significantly (Figure 19). Hydraulic fracking also puts further stress on the Rio Grande basin due
to the amount of water it utilizes in the process.188 In regions where fracking is prominent along
the Rio Grande that are more prone to drought such as West and South Texas, water scarcity
increases.189 There is also high pressure on the Rio Grande on the Mexican side. It is
recommended by SEMARNAT that should the pressure on the basin exceed 4o percent,
measures should be taken to reduce the stress on the resource.190 In 2015, the pressure level in
the Rio Grande exceeded 77 percent.191

FIGURE 20. Pressure Levels on Water Basins in Mexico. Source: Mexican Water Atlas
2016.
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Economic Context
GDP – countries and regional
Using comparable data from the CIA Factbook (2017 estimates), Mexico has the 11th
largest economy in the world ($2.4 tril) while the US has the second largest economy ($19.4
tril).192 Mexico’s GDP per capita is $19,900 while that of the US is $59,800. The largest
difference in units of GDP per capita can be found between Durango ($8,657) and Colorado
($57,654). Underlying these very real asymmetries between the two economies are low wages
and vast underemployment in Mexico, as well as deep inequities in income distribution,
corruption and struggles to control powerful drug-trafficking organizations that destabilize
normal life for millions of Mexicans – all of these are discussed below.
Looking more specifically at the “Borderplex” region – which refers to the Lower Rio
Grande Valley and includes New Mexico and Texas on the American side, as well as the
Mexican states of Chihuahua, Coahila, Nuevo Leon and Tamaulipas – the combined economy is
dynamic and growing. Nuevo Leon has the second highest GDP in Mexico, and Coahuila,
Tamaulipas and Chihuahua rank 9, 10 and 11th respectively. Thus, GDP relative to other places
in Mexico is high, although income disparities are considerable. On the US side, Texas and New
Mexico experienced higher GDP growth rates than any other states in the country over 201617.193

GDP by state
United States194:
Colorado- $345,233.1 million (2017)
• 19 largest state economy
• 2.7% GDP growth in 2017
• $57,654 GDP per capita
th

New Mexico- $94,210.7 million (2017)
• 37 largest state economy
• 0.1% GDP growth in 2017
• $43,566 GDP per capita
th

Texas- $1,645,135.9 million (2017)
• 2 largest state economy
• 1.3% GDP growth in 2017
• $57,077 GDP per capita
nd

Mexico195:
192

For this measure, GDP (purchasing power parity) compares the gross domestic product (GDP) or
value of all final goods and services produced within a nation in a given year. A nation's GDP at
purchasing power parity (PPP) exchange rates is the sum value of all goods and services produced
in the country valued at prices prevailing in the United States. See CIA Factbook, Economy:
Mexico https://www.cia.gov/library/publications/the-world-factbook/geos/mx.html
193
US Bureau of Economic Analysis (2017),
https://www.bea.gov/newsreleases/regional/gdp_state/2017/_images/qgsp0717.png
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Bureau of Economic Analysis. (2018). State BEARFacts—GDP and Personal Income Data:
https://apps.bea.gov/regional/bearfacts/statebf.cfm
195
Instituto Nacional de Estadistica y Geografia. (2017). Por actvidad economica y entidad federativa:
http://www.inegi.org.mx/sistemas/bie/; Sinaloa en Numeros. (2014). PIB Corrientes y Constantes y PIB per capita:
http://sinaloaennumeros.com/wp-content/uploads/2015/10/PIB-por-EF-corrientes-y-constantes-y-PIB-percapita.xlsx
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Nuevo Leon-$61,158.82
• 7.2% of Mexico’s GDP
• 2014 GDP per capita $17,868.736
Coahuila-$28,929.6 million (2016)
• 3.4% of Mexico’s overall GDP
• 2014 GDP per capita $14,295.018
Tamaulipas-$24,337.14 million (2016)
• 2.9% of Mexico’s overall GDP
• 2014 GDP per capita $10,675.41
Chihuahua- $26,764.9 million (2016)
• 3.2% of Mexico’s overall GDP
• 2014 GDP per capita $9,526.777
Durango-$10,068.48 million (2016)
• 1.2% of Mexico’s overall GDP
• 2014 GDP per capita $8,657.773

Economic Snapshot of the Region
The United States is, by far, Mexico’s leading partner in merchandise trade
(approximately 80% of its exports go to the U.S.), while Mexico is the United States’ thirdlargest trade partner after China and Canada.196 Since NAFTA entered into force in January
1994, U.S. exports to Mexico increased from $41.6 billion in 1993 to $240.3 billion in 2014, an
increase of 478%. Although the goods trade deficit with Mexico stands at almost $60 billion, the
United States has an almost $10 billion surplus in the services trade with its southern neighbor.197
In the Rio Grande basin, the Hildago customs district remains the United States’ 3rd largest port
of entry in terms of trade value, and with three points of entry provides Mexican exporters with a
valuable link to the U.S. economy.198 In 2016, the customs district’s Pharr Bridge received 32
percent of all U.S. imports from Mexico.199 In 2015, the region accounted for $284 billion in
trade, of which approximately $125 billion was export-related.200

Exports to the U.S. and Mexico201
Economic Region
Texas
New Mexico
Colorado
Nuevo Leon

2017 Exports to Mexico
(in US millions)
97,701
1,588
1,316
-

Exports to U.S. (in US
millions)
?

2017 Total Exports (in
US millions)
264,541
3,610
8,054

196
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Tamaulipas
Coahuila
Chihuahua
Durango

-

?
?
?
?

As a consequence of this significant trading relationship, the U.S. Chamber of Commerce
estimates that 6 million U.S. jobs depend on trade with Mexico. Many are on the border; a
10 percent increase in manufacturing on the Mexican side increases employment in El Paso by
2.8 percent, according to research by the Federal Reserve Bank of Dallas. Mary E. Kelly notes
that the Borderplex economy experienced explosive growth in “just about everything:
population, industry, commerce, tourism, and agriculture” over 1990-2000.202 She has described
the Lower Rio Grande as “the center of the NAFTA-driven border economy”; it has a large
concentration of export-oriented factories – or maquiladoras – although cross-border retail is also
very significant. People have been lured to the region because of its dynamism, and population
growth rates on the Mexican side of the border are high: as much as 10% in Nuevo Leon over
2010-2015, and for Coahuila 7.5%, Tamaulipas 5.3% and Chihuahua 4.4%.203

Social Context
Social well-being
While economic conditions have improved for many Mexicans, huge numbers still face a
life of poverty and social programs fall short of actual needs. The World Bank’s GINI Index,
which measures the extent to which the distribution of income or consumption expenditure
among individuals or households within an economy deviates from a perfectly equal distribution,
puts Mexico at 48.21 (2014 data) and the United States at 41.06 (2013). (A score of 0 would
mean perfect equality and 100 is perfect inequality. For the purposes of comparison, Canada
scored 33.68 in 2010.) Income inequality is thus a serious issue for both countries, and the Lower
Rio Grande/Rio Bravo border region faces considerable challenges in this regard. On the US
side, southern states are among the poorest; in fact, New Mexico has the second highest rate of
poverty (by household income) in the country at 20.6%, while Texas ranks 38th with a poverty
rate of 17.2%.204 On the southern side, the Mexican states on the border have among the lowest
poverty rates in the country; Nuevo Leon and Coahuila have the lowest poverty rates in Mexico,
and Chihuahua and Tamaulipas also rank in the bottom third (for lowest rates).205 However, this
is in the context of higher rates of poverty in the country overall and, as noted above, a
considerable gulf between the rich and the poor.
Other measures of social well-being are contained in the United Nations Human
Development Reports, which provide information on the widely-used Human Development
Index (HDI) that combines information on three key dimensions of human development: life
expectancy, education and standard of living.206 On HDI, Mexico receives a 0.762 though its
Inequality-Adjusted Human Development Index (IHDI, factoring in 11 measures of inequality) is
202
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much lower, at 0.587. By comparison, the United States has an HDI of 0.920 and ranks 10th in
the world; its IHDI also pulls it lower, at 0.796.
Corruption perceptions
Corruption is a persistent and serious challenge for Mexico. On Transparency
International’s 2016 Corruption Perceptions Index, Mexico ranked 123 out of 176 countries.207
Further, data from the Global Corruption Barometer indicates that fully 51% of those surveyed
reported having to pay brides to receive public services in the past year.208 Corruption is endemic
at all levels of government, but is particularly bad at the state and local levels. Overall, three
governors facing or suspected of corruption have completely disappeared from the country, and
another 6 are actively being prosecuted. The former governors of the northern states of Nuevo
Leon, Chihuahua and Tamaulipas – all jurisdictions within the Rio Grande/Rio Bravo
Borderplex – are facing serious corruption charges.209 Recent changes to corruption laws,
brought about through grassroots activism, have the potential to bring about changes to the way
in which corruption is viewed and prosecuted but federal and state authorities have been slow to
act. And corruption has real costs to the Mexican economy; the Mexican Institute for
Competitiveness estimates that “each year corruption costs the country between 2% and 10% of
its GDP, reduces foreign investment by 5%, and wipes out 480,000 jobs from small and mediumsized businesses. It frustrates any sense of meritocracy, resulting in a serious brain drain that
severely depletes Mexico’s skilled labour force.”210
The United States ranks much better on the Corruption Perceptions Index (18 out of 176)
but scores among the lowest of highly industrialized countries. Real concerns have been raised
about the Trump administration’s approach to ethics and appointments.
Also important to note is the likely relationship between corruption and social inclusion.
When plotting the corruption scores in the Corruption Perceptions Index (CPI) alongside the
degree of social exclusion as measured by the Social Inclusion Index for OECD countries (from
the Bertelsmann Foundation’s Sustainable Governance Indicators), the results show that
alongside the high rates of corruption for the country, it also scores less than 3.5 (out of 10) on
the Social Inclusion Index, indicating that large numbers of people are marginalised and
excluded.211 This represents the worst score of all OECD countries. The US fares better on this
data, but not relative to other highly developed economies; it scores slightly above 5.0 (out of 10)
on the Social Inclusion Index (Canada scores close to 7.0, Norway 8.5).
Environmental values/opinions
Environmental concern for both Americans and Mexicans has certainly been a feature of
the post-NAFTA period. Looking region-wide, in the mid-1990s Inglehart, Nevitte, and Basañez
207
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(1996) found a high level of concern about environmental degradation and support for
transboundary cooperation on the part of citizens of Americans and Mexicans to address this
degradation. Fifteen years later, the 2005 World Values Survey data showed considerable
similarity in the level of environmental concern and commitment to government action on both
sides of the border. The percentage of respondents who thought that the “government should
reduce environmental pollution” was over 60 per cent for both countries. When asked to
compare “protecting the environment” with “economic growth and creating jobs,” the percentage
choosing “protecting the environment” was somewhat higher than 50% in Mexico (58 per cent)
and the United States (52 per cent).
Interestingly, Mexicans are much more concerned than Americans about the
environment; in the most recent set of World Values Survey data, 62.8% of respondents believe
that “protecting the environment should be given priority, even if it causes slower economic
growth and some loss of jobs” while, by contrast, 60.2% of Americans believe that “economic
growth and creating jobs should be the top priority, even if the environment suffers to some
extent.” However, Mexicans are not prone to join environmental organizations; 85.5% of
respondents are not active members of environmental organizations while 7.1% are active
members. In the United States, 80.1% are not active members while only 4.7% are; 12.8% of
respondents see themselves as “inactive members”.
State of organized interests
The national environmental movement in the United States is the oldest among the three
countries, dating back to the late nineteenth century and the creation of groups concerned with
wildlife, water and forest conservation, and national parks. Starting in the late 1960s, there was a
surge of activism and many of the environmental groups simultaneously increased local activism
through hundreds of local chapters (e.g. Sierra Club and National Wildlife Federation) and built
large professional staffs, mainly in Washington, DC, that could track national issues and
participate with considerable sophistication and political skill in policy debates. Newer
organizations, such as the Environmental Defense Fund and the Natural Resources Defense
Council, started to use the courts as a way of establishing rights of public participation and
holding government agencies responsible for their interpretation and enforcement of
environmental laws. Many of the national groups have international interests and capabilities,
and can participate knowledgeably in debates on such issues as international trade and global
climate change. In addition to these actors, environmental think tanks also take active part in
national and regional policy debates, including The Pew Institute and The Earth Institute.
Mexico has had a large number of nongovernmental environmental advocacy groups
since the mid-1970s at both the national and local levels. Often, they have sprung up because of
a specific development proposal. But there have been few stable groups with a comprehensive
national policy agenda or “a common project” (Hipple 2001). Mexico has had great difficulty
creating significant national membership groups like the Sierra Club in the United States or the
Canadian Wildlife Federation. The Grupo de los Cien (Group of One Hundred), a loose
organization of prominent artists and intellectuals has undertaken periodic environmental
campaigns since 1984, but its activities are episodic and its influence limited to publicity and
moral appeals. Since 2000, civil society in Mexico has become more active, contesting
commercial schemes that do not adequately address environmental concerns, such as the Frente
de Pueblos en Defensa de la Tierra y el Agua (People’s Front in Defense of Earth and Water).
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Many groups tend to be based in rural areas and integrate economic, social, and cultural rights
into their claims.
U.S. farmers are particularly powerful within the sub-government, considering their
ability to shape decisions and use their resources to apply pressure to other actors, as they did
when they filed a $500 million USD lawsuit in 2004 against Mexico for its alleged inefficient
water usage.212
Indigenous communities
In 2015, 25,694,928 people in Mexico – or 21.5% of the country’s population – selfidentified as being indigenous.213 89 different indigenous languages are spoken in Mexico.
Indigenous peoples can trace their roots back prior to European settlement, and are accorded
certain economic, political and social rights under the Constitution. The government made
certain legislative changes in the 1990s to promote the development of the rural and indigenous
communities and the preservation and promotion of their languages, and state governments were
required to support the economic development of the indigenous communities. In spite of these
official efforts, however, indigenous communities have remained underdeveloped and poor, and
are characterized by considerable out-migration.
In the United States there are more than 500 recognized Native American tribes, about
half of which are associated with reserve lands, for a total population of 2,932,248 registered
Native Americans.214 An additional 2,288,331 persons are combined Native and another race.
The two groups together represent 1.6% of the total population in the United States, far less than
in Mexico.
Indigenous peoples along the US-Mexico border adjacent to the south Texas region share
an eventful history. The largest group in the region, the Coahuiltecans, occupied southern Texas
below the Edwards Plateau to the Gulf coast as well as parts of the Mexican states of Coahuila,
Nuevo Leon, and Tamaulipas east of the Sierra Madre Oriental.215 The term Coahuiltecan
derives from the state of Coahuila, Mexico, and refers to the language spoken by a large number
of Indian groups in southern Texas and northeastern Mexico during the Spanish colonial
period.216
For indigenous peoples in both countries, land rights have been an ongoing issue and this
is particularly true along the US-Mexico border. On the American side, land is often confiscated
for the purpose of building the border wall and enhancing the security.
Looking at New Mexico, in the Middle Rio Grande, there is 17% tribal participation rate
(2 of 12 tribes) in water planning through appointing representatives to regional planning
steering committees, whereas 100% (1 of 1 tribes) participate in the Lower Pecos.217 As of the
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1990s this planning role largely consisted of an observer status, as New Mexico state law
requires tribal participation in water planning.218 Adjudication has been a tool utilized by native
tribes in an attempt to exhibit power in water governance.219 Although more research may be
required, when examining the ongoing marginalization of indigenous peoples, it appears that the
influence of this population in water governance can also be assumed to be limited.
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