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RESUMEN

Con la aridez y el crecimiento de la población de la frontera Estados
Unidos-México, pocos líderes desconocen la conexión fundamental
entre el suministro del agua y la calidad de la vida en comunidades
fronterizas. Los factores dominantes—la aridez y el crecimiento de
la población—causan controversias persistentes de tipo político,
económico y ambiental, las cuales afectan la evolución de los su-
ministros del agua y infraestructura. Infraestructura relacionada con
agua se refiere a la infraestructura que se usa para el manejo de
fuentes de agua, agua potable, aguas negras y aguas pluviales. Como
la mayoría de la infraestructura fronteriza, la infraestructura del
agua está dividida físicamente en dos porciones, cada una sirviendo
a cada país. 

Fuentes convencionales incluyen aguas pluviales, provenientes de
la nieve derretida, de las superficies acuáticas como los lagos y los
ríos y agua subterránea. Fuentes no convencionales incluyen agua
desalinada y reciclada. Aparte de la ubicación, los factores siguientes
definen las restricciones para proveer infraestructura acuífera: usos
demográficos y agrícolas, fuentes acuíferas, la topografía y la capaci-
dad de la infraestructura en existencia. Para explorar el paradigma
de agua sin fronteras, es decir el uso compartido de los recursos del
agua de la frontera, hay que tratar con las restricciones susodichas
para definir las opciones técnicamente posibles. La región San
Diego-Tijuana provee un ejemplo para ilustrar los retos de inge-
niería que tienen que ser resueltos para crear las condiciones condu-
centes para compartir el agua en la frontera. 

A pesar de restricciones existentes, dos tipos de oportunidades
regionales puedan existir para el compartimiento del agua: transfe-
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the transboundary sharing of water resources—each of the above
constraints must be addressed to define the technically feasible
options. The San Diego-Tijuana region provides an example to illus-
trate the engineering issues that must be answered to create physical
conditions conducive to sharing water across the U.S.-Mexican bor-
der.

Despite existing constraints, two types of regional opportunities
may exist for water sharing: transboundary water transfers or joint-
ly owned and operated water infrastructure. The options for water
sharing include a binational aqueduct, a binational desalination
plant, transfers of recycled water, and a jointly owned and operated
groundwater recharge and extraction system. A constraints analysis
suggests shared aquifer storage and recycled water reuse are feasible
and cost-effective opportunities for water sharing that would bene-
fit Tijuana, Rosarito, and San Diego. By means of injection into
aquifers accessible from both sides of the border, recycled water
overcomes the barriers to transport caused by urban development.

Since three existing plants and four future plants could become
sources of recycled water, several alternatives may emerge for large-
scale aquifer storage and reuse in the San Diego-Tijuana region. One
possible scenario would combine two potential projects into one
conjunctive use project resulting in transboundary water sharing
and multiple benefits. The first project would restore the riparian
habitat along the Río Alamar in Tijuana; however, no surplus of sur-
face waters is available for the restoration. The second proposed
project would bring recycled water from across the border to the
vicinity of the river where it could be discharged into infiltration
basins constructed along the riverbed. Using the riverbed for
recharge would simultaneously act to restore the habitat value of the
riparian corridor and recharge the aquifer.
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then social strife, economic hardship, and local friction between
nations will be inevitable. To circumvent constraints from water
shortages, new sources and infrastructure are needed now. The
transboundary sharing of water resources and infrastructure merits
further examination given the complex and intertwined social and
economic relationship between U.S. and Mexican border communi-
ties. Where traditional water supplies cross the border—and several
watersheds do—the physical conditions seem to support the possi-
bility of transboundary water sharing in new ways. Transboundary
water  shar ing requires  binat ional  col laborat ion and funding.
Funding will probably be successful only if benefits exist for both
parties. 

The concept of Water Without Borders, proposed in this chapter,
means overcoming the political boundaries that are seen as physical
barriers so that water sources and/or water infrastructure can be
shared efficiently for the benefit of both countries. This approach
keeps with the trend toward watersheds as a planning region. The
watershed approach recognizes that surface water flows, groundwa-
ter aquifers, ecosystems, and biodiversity do not conform to politi-
cal boundaries. Using watersheds as natural regions allows for the
joint management of water supplies, water quality, flooding, and
environmental health.

Binational water management is not a new concept, although
transboundary water management is. This chapter offers an engi-
neering approach that results in identification of a physically and
technically feasible model within a moderately short timeframe  for
achievement. The San Diego-Tijuana region is used as the case study
for this analysis. Engineering constraints are examined through
demographics, land use, water sources, land form, and the capacity
of existing infrastructure. Possible sources of water and scenarios for
water sharing are discussed, as are the engineering issues that apply
to each option. Although political, social, and environmental con-
straints exist, they are not addressed here. Finally, a scenario is
examined for one of the most feasible options—aquifer storage and
reuse of recycled wastewater. 

Wastewater recycling is an important opportunity for water shar-
ing. In an arid region with limited water sources, using water more
than once is a common-sense method of extending water resources
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rencias del agua entre la frontera o infraestructura acuífera que sea
poseída y dirigida conjuntamente. Las opciones del compartimiento
del agua incluyen un acueducto binacional, una planta de desali-
nación binacional, transferencias del agua reciclada, y una recarga de
los mantos subterráneos y un sistema de extracción poseída y dirigi-
da conjuntamente. Un análisis de restricciones sugiere una oportu-
nidad factible y efectiva del compartimiento del agua para beneficio
de Tijuana, Rosarito y San Diego—un almacenaje acuífero compar-
tido y el reuso del agua reciclada. El inyectar agua reciclada en los
acuíferos accesibles por los dos lados de la frontera, permitirá que el
agua reciclada supere los obstáculos de transporte causado por el
desarrollo urbano. 

Con tres plantas en existencia y cuatro potenciales como fuentes
de agua reciclada, varias alternativas para almacenaje acuífero en
larga escala y el reuso del agua residual en la región San Diego-
Tijuana. Un escenario posible combinaría dos proyectos potenciales
en un proyecto conjunto con el resultado del aprovechamiento com-
partido del agua fronteriza y beneficios múltiples. El primer proyec-
to restituiría el hábitat ripario por el Río Alamar, sin embargo, no
habría excedente de aguas superficiales para la restauración. El
segundo proyecto propuesto traería agua reciclada del otro lado de la
frontera a la vecindad del río donde se podría recargar hacia las
cuencas infiltradas construidas por el lecho. Usando el lecho para la
recarga simultáneamente servirá para restaurar el valor del hábitat
del corredor ripario y la recarga del acuífero. 

INTRODUCTION

Given the aridity and growing population of the U.S.-Mexican bor-
der region, few political leaders miss the fundamental connection
between adequate water supply and quality of life in border commu-
nities. The strong, influential voices of leaders need to be anchored
by the reality of what is physically and technically feasible if border
communities are to meet demands for adequate potable water quan-
tity and quality cost-effectively. 

If population increases mean water resources and infrastructure
are becoming a greater constraint to social and economic well-being,
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