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ommunities surrounding the US—Mexico border are

at the crossroads of commercial and noncommercial

traffic flows. Successful examples of the North American

multilateral relationship among the United States,
Mexico, and Canada—including agreements such as the United
States—Mexico—Canada Agreement—have resulted in an increase
of 164 percent in total trade between the United States and Mexico
over the last seventeen years.

While greater integration between the United States and Mexico
has generated significant economic and population growth in
both countries, border communities currently experience negative
externalities stemming from new and existing environmental
stressors. More specifically, commercial and noncommercial
vehicles sitting idle for extended periods at ports of entry deteriorate
the air and water quality of border communities, directly impacting
the health of residents. This report presents the major issues
associated with air and water pollution at ports of entry along the
US—Mexico border, and best practices to mitigate their impact.

AIR QUALITY IN BORDER COMMUNITIES

A sharp increase in international trade between the United
States and Mexico over the past several decades has resulted in
exponential growth in commercial and honcommercial vehicle
density at the US—Mexico border. The increase in volume of vehicles
attempting to cross the border has generated delays in border-
crossing times, meaning that commercial and noncommercial
vehicles frequently sit idle for hours, becoming the principle source
of nitrogen oxides (NOx) and other particulates such as PM2.5

(particulate matter 2.5 micrometers or less in diameter) emitted into
the atmosphere at ports of entry!

While the implementation of certain policies, such as new diesel
standards for vehicles,? have successfully reduced air pollutants
at certain ports of entry, traffic delays continue to negatively
contribute to environmental outcomes in border communities. For
instance, commercial vehichles regularly experience longer wait
times at the border due to heightened and duplicated inspection
mechanisms,? ultimately producing eleven times more pollutants
than noncommercial vehicles.* Given that successful clearance
of the US—Mexico border requires authorization from customs
authorities in both nations, joint action to coordinate and interact
more efficiently has the potential to reduce congestion and,
consequently, pollution.®

Figure 1illustrates the process for northbound commerecial traffic to
successfully cross the border. First, Mexican authorities inspect and
verify export documentation. Once across the border, US Customs
and Border Protection (CBP) prepares a secondary inspection
using Vehicle and Cargo Inspection System (VACIS), X-ray scans,
and additional electronic screening by the Federal Motor Carrier
Safety Administration (FMCSA). After completing these steps, and
at the discretion of the customs officials, commercial vehicles may
be directed to a state safety inspection facility for visual inspection
before proceeding and completing the border-crossing process.®

A case study by the US Department of Transportation (DoT) at the
El Paso Ysleta-Zaragoza port of entry showed that joint inspections
and enhanced collaboration at the border helped reduce wait
times and, as a consequence, mitigate pollutants released into
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Figure 1. Commercial Traffic Crossings Inspection Process
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Transportation Research Record: Journal of the Transportation Research Board 1966 (2006): 10-15.

the atmosphere’ The study analyzed scenarios to evaluate their
impacts on NOx and PM2.5 emissions.

The first scenario studied was “No Delay,” which showed a
hypothetical situation where vehicles were not required to stop
at ports of entry. No inspections resulted in zero congestion and
delays. The DoT then studied a “No Action” scenario, and used
average daily emissions for the El Paso Ysleta-Zaragoza port of
entry in 2010. The third scenario, “Privately Owned Vehicle (POV
Action),” predicted emission levels if vehicles were redirected
from general-purpose lanes to the expedited Secure Electronic
Network for Travelers Rapid Inspection lanes. The final scenario,
the “Commercial Vehicle Strategy,” estimated emissions if US and
Mexican cargo inspections were combined to eliminate the queuing
and delays associated with duplicative inspections.®

The results in Figure 2 show that the final scenario generated the
least air pollutants, considering the necessity of border inspections
and the impossibility of the “No Delay” scenario. On the other hand,
the “No-Action” scenario produced the greatest level of pollutants,

with approximately 216.1 total NOx Ibs/day (186.5 NOx Ibs/day for
commercial vehicles and 29.6 NOx Ibs/day for noncommercial
vehicles) and 15 total PM2.5 Ibs/day (13.8 PM2.5 Ibs/day for
commercial vehicles and 1.2 PM2.5 Ibs/day for noncommercial
vehicles). The DoT found that the stop-and-go nature of each
inspection stop resulted in additional idling time, whose emissions
represent as much as 5 percent of controllable emissions at a given
port of entry.

These results led the DoT to recommend a reduction in the total
number of booths where physical inspection of documents is
required by CBP, and an increase in joint inspection points between
the United States and Mexico to reduce the duplication of inspection
efforts. This strategy, where CBP officers and Mexican customs
agents effectively collaborate to reduce double inspections,
reduced daily commercial NOx emissions by 9.9 percent and
reduced daily commercial PM 2.5 emissions by 9.7 percent.

Another case study in San Ysidro, California, indicated consistently
higher daytime black carbon and ultrafine particle concentrations

7  Thomas P. Kear, James H. Wilson, and James J. Corbett, United States—Mexico Land Ports of Entry Emission and Border Wait-Time, US Department of
Transportation, Federal Highway Administration, 2012, https://rosap.ntl.bts.gov/view/dot/23180.
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Figure 2. 2010 Ysleta-Zaragoza Northbound Daily PM2.5 and NOx Emissions
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at measurement sites near the San Ysidro port of entry.° Pollution
concentrations were significantly higher during low wind speeds
or when the wind was blowing from the port of entry toward San
Ysidro, and highly correlated with the port of entry’s northbound
wait times. The study demonstrates that proximity to the port of
entry may increase exposure to traffic-related pollutants for the
local community, with wait times of northbound vehicles directly
contributing to elevated pollution levels.©

New environmental stressors imposed on border communities
also increase the difficulty of attaining and maintaining air pollution
standards set forth by the United States Environmental Protection
Agency (EPA). The DoT’s Federal Highway Administration suggests
that implementing emission reduction strategies on the border
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may help border regions attain the national standards set by the
EPA. For instance, a joint cargo inspection initiative funded by the
Border 2020 program at the Nogales-Mariposa port of entry found
that reducing crossing times for northbound commercial vehicles
reduced carbon dioxide and other particulate (PM10 and PM2.5)"
emissions by nearly 85 percent.”?

Border traffic exposures represent an environmental justice issue
to nearby communities on both sides of the border and to border
crossers at ports of entry. Bilateral action is needed to ensure a clean
environment for border communities, particularly given the health
implications that exposure to air pollution from cross-border traffic
can generate in residents, including children, pregnant women, and
persons with preexisting cardiac or respiratory conditions.”®

9 Penelope J.E. Quintana, Jill J. Dumbauld, Lynelle Garnica, M. Zohir Chowdhury, José Velascosoltero, Arturo Mota-Raigoza, David Flores, et al. “Traffic-Related Air
Pollution in the Community of San Ysidro, CA, in Relation to Northbound Vehicle Wait Times at the US—Mexico Border Port of Entry,” Atmospheric Environment

88 (2014): 353-61, https://doi.org/10.1016/j.atmosenv.2014.01.009.
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1 Particulate matter of 10 micrometers or less in diameter.

12 North American Research Partnership, Quantifying Emission Reduction, Queue Reduction, and Delay Reduction Benefits from the Nogales Unified Cargo
Processing Facility, Border 2020 Program, North American Research Partnership, 2019, 1-47; M.P. Sullivan, “Increased Efficiency at Nogales Border Crossing
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The Border 2020 initiative serves as a valuable example of bilateral
collaboration and how organizations such as the EPA and its
Mexican counterpart, Secretaria de Medio Ambiente y Recursos
Naturales, can partner with local, state, and tribal/Indigenous
communities to reduce negative environmental externalities at the
border and reduce public health risks via a bottom-up approach for
setting priorities and making decisions.*

WATER QUALITY AND AVAILABILITY IN
BORDER COMMUNITIES

The United States and Mexico share several water sources,
including the Rio Grande and Colorado Rivers. Border communities
directly benefit from these natural resources. For instance,
approximately 75 percent of the Rio Grande’s flow is used for
agricultural purposes in border communities. In El Paso specifically,
groundwater resources such as the Hueco—Mesilla Bolsons aquifer
provide the community with over 50 percent of its drinking water®
However, several factors, including pollution stemming from border
usage, has decreased the community’s access to clean and safe
water.

Water pollution is an increasing danger to residents in the United
States and Mexico. Sewage and trash that is not properly disposed
of around the US—Mexico border has been seeping into bodies of
water across the region. These consequences result from several
pollutant sources, such as pipeline breaks, wastewater system
deterioration, and stormwater drainage system scarcity.® The

hazardous bacteria in polluted water imposes a significant health
risk to public health and to terrestrial and acquatic wildlife.

The economic and population growth that has occurred along
the US—Mexico border has also resulted in the overexploitation of
existing water reserves,” which has led to decreases in regional
groundwater levels® These shortages have led to the creation of
entities to promote cooperation and resolve disputes between the
United States and Mexico.” In 1994, the United States and Mexico
created the International Boundary and Water Commission (IBWC),
which upholds the guidelines set forth by the treaty for the utilization
of waters of the Colorado and Tijuana Rivers and of the Rio Grande.

This treaty authorized both countries to construct, operate, and
maintain dams on the main channel of the Rio Grande, and entrusts
the IBWC to give preferential attention to all border sanitation
problems.?° The commission focuses on jointly managing the
Colorado River’s water and infrastructure, improving water
availability during droughts, and restoring and protecting riverine
ecosystems.?' Today, it is developing a binational model for water
management in the Rio Grande, part of a broader effort to improve
reliability in Mexico’s water deliveries.?

A solution to the alarming depletion of underground water and
threats to river conservation is to align numerous binational
institutions and agreements to ensure the proper conservation of
water in the region.?® National mandates, binational institutions,
and proper coordination and cooperation are needed to ensure
the continued conservation of the Hueco—Mesilla Bolsons aquifer,
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18 Comision Nacional del Agua, Atlas del Agua en México, Comision Nacional del Agua, 2012, http://www.conagua.gob.mx/conagua07/publicaciones/
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which, to date, is governed independently by Texas and the federal
Mexican government.?*

Map 1illustrates the origin of the water coming from the Colorado
River as it flows down to El Paso and ultimately into the Gulf of
Mexico.

CONCLUSION

This report highlights the unintended consequences of increased
wait times at the US—Mexico border in terms of increased air and
water pollution. This by-product of increased economic activity
presents real costs on border communities, and it is imperative
that policymakers in both the United States and Mexico work
collaboratively to reduce the negative environmental externalities
in border regions.

Fortunately, policies addressing air pollution caused by commercial
traffic have been implemented with some success. Such policies
decreased nitrogen dioxide and PM2.5 emissions in El Paso and
San Diego between 1990 and 2018. In Nogales, a joint cargo
inspection program funded by the Border 2020 program resulted
in the substantial reduction of crossing times for northbound
commercial vehicles. These findings suggest that policies can
be designed to successfully reduce the environmental impact of
economic activity on the US—Mexico border. However, such efforts
require support on both sides of the border.

The United States and Mexico’s success at working collaboratively
has also been corroborated by entities such as the North American
Development Bank, which has been able to finance and support
development and implementation of environmental projects as
well as provide technical assistance for other infrastructure projects
along the border.

However, there is still more to be done. Although balancing
economic growth, international commerce, and security with
environmental well-being is often challenging, collaboration among
corresponding authorities can result in rapidly reaching joint goals.
Similar to how the North American Free Trade Agreement proved
that increased bilateral relationships accelerated economic growth
and international commerce, it can be proved that collaborative
efforts across the United States and Mexico can reduce the
unintended consequences of this growth on air quality, water
availability, and health in border communities.

Map 1. Colorado River Water System
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SOURCE: Hunt Institute for Global Competitiveness.
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