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ABSTRACT
The California-Baja California border region comprises the California counties of
San Diego and Imperial and the Baja California municipalities of Tijuana, Playas
de Rosarito, Tecate, and Mexicali. Its topography, geography, and climate are
varied, encompassing coastal zones, mesas, mountains, valleys, and deserts. It
has moderate temperatures along the coast and more extreme temperatures in
the inland valleys, mountains, and deserts. This unique environmental setting
supports a rich diversity of plants and animals, many of which are threatened or
endangered.

Since World War I, the region’s population has skyrocketed, fueled primarily by
migration. Jurisdictions in the region have struggled to maintain the necessary
infrastructure and services to support these higher populations. Although Tijuana
and Mexicali are among the wealthiest regions in Mexico, their available public
resources are inadequate. San Diego County is the wealthiest border county,
while Imperial County is relatively poor, yet both are much wealthier than their
counterparts across the border in Mexico. Nonetheless, all counties in the
California-Baja California border region have problems providing adequate levels
of environmental infrastructure and services for their citizens.

The United States and Mexico are federal republics. However, Mexico’s public
administration is highly centralized while the United States’s is decentralized. As
a result, agencies on one side of the border do not always have direct
counterparts in the other country. This, combined with the significant economic
asymmetries between both countries, makes transborder cooperation difficult.
Recently, however, improved U.S.-Mexican collaboration and economic
integration have created significant new transborder joint efforts.

Cross-border cooperation can be a complicated process to establish. A number
of mechanisms, though, have evolved to deal with border environmental issues.
The International Boundary and Water Commission (IBWC)/Comision
Internacional de Limites y Aguas (CILA), for example, is a long-standing
binational agency that handles boundary, water, and sanitation issues. Also, the
North American Free Trade Agreement (NAFTA) led to the creation of three
international environmental organizations: the trilateral Commission for
Environmental Cooperation (CEC), which seeks to standardize NAFTA
environmental standards, and the bilateral Border Environment Cooperation
Commission (BECC) and North American Development Bank (NADBank), which
seek to improve environmental infrastructure along the U.S.-Mexican border.



Most importantly, the U.S. Environmental Protection Agency (EPA) and the
Mexican Secretaria de Medio Ambiente y Recursos Naturales (SEMARNAT)
have taken the lead in addressing border environmental issues through a series
of binational accords based on the 1983 La Paz Agreement. These accords
include the Integrated Border Environment Plan (IBEP) (1994-1996); Border XXI
(1996-2002); and the recently launched Border 2012 (2003—-2012). At the state
and local levels, agencies on the U.S. side actively address border environment
issues, especially the California Environmental Protection Agency (Cal-EPA). On
the Mexican side, local participation on environmental issues is a recent, but
rapidly growing phenomenon. Finally, a number of non-governmental
organizations play an active role with respect to the border environment,
especially by bringing community participation to binational environmental
institutions.

At present, several environmental problems in the California-Baja California
border region require binational solutions but the lack of uniform transborder data
hinders the resolution of such issues. However, the amount of available data is
steadily increasing. Policymakers now have more tools available to support their
decision making.

A constant theme with respect to water supply is reliance on imported water,
especially Colorado River water. Some local supplies are available—such as
aquifers and surface water—but not in the quantities necessary to support the
regional population. Colorado River water will cover water needs in the medium
term, especially with the development of a market that will transfer water from
agricultural to urban uses. Ultimately, though, the Colorado River’'s source will
prove insufficient as the region continues to grow. As a result, other sources are
now being pursued, notably reclaimed water and seawater desalination.

Water quality issues are also a concern in the region. The rapidly growing
population on the Mexican side of the border has an overwhelmed sewage
infrastructure, and projects such as the South Bay International Wastewater
Treatment Plant will only begin to address this issue. Pollution in the New River
and the Salton Sea is a continuing concern, as is the quality of the Colorado
River south of the border, where it frequently has high levels of salinity and
agricultural chemicals. Urban storm water runoff continues to plague the marine
environment on both sides of the border.

As a consequence of the rapid population growth in the region, solid and
hazardous waste are a growing concern. Communities on both sides of the
border lack adequate landfill space for the future. Recycling programs, while
growing, are still encountering obstacles, especially in the development of a
binational recyclable materials market. Improper disposal of trash due to the lack
of public education and municipal collection services is of concern to both sides
of the border. Not only is trash unsightly, but it is carried by storm water and
agricultural drains and deposited in critical protected areas on the Pacific Coast



and in the Colorado Delta system. Hazardous waste, meanwhile, is a serious
problem on the Mexican side of the border. Even though maquiladoras pollute
less hazardous waste than generally thought, many domestic businesses fail to
properly dispose of hazardous waste.

Air quality and energy issues are increasing in importance. There has been a
steady growth in the number of automobiles in the region. The border wait, too,
exacerbates this problem, as vehicles emit pollutants as they wait to cross.
Airborne particulate matter continues to plague the region, especially the Imperial
and Mexicali Valleys. Finally, increasing energy demand will continue to put
pressure on air quality. There is no overall planning for siting new plants in the
border. Recent permits for facilities in south San Diego and in Mexicali—both in
areas with existing air quality problems—illustrate this problem.

Rapid urbanization and land use changes in the border region have increasingly
affected the diverse natural communities and species of the region. Due to the
large number of threatened and endangered species, the California-Baja
California border region is one of the ecological “hotspots” of the world. While
San Diego and Imperial counties have well-developed systems of protected
areas, Mexico is lacking protected areas. A challenge for the future will be to
develop transborder corridors that link protected areas in California and Baja
California.

New administrative mechanisms have emerged to address many challenges
related to border environmental quality. Progress has been made in some areas,
including expanded wastewater collection and treatment services. At the same
time, however, air quality has declined in other areas. A transparent system of
environmental indicators is needed to more accurately measure environmental
improvements or deteriorations and to better prioritize environmental
investments.

INTRODUCTION

The purpose of this paper’ is to provide a brief overview of the important
environmental issues of the California-Baja California border region within the
social, economic, political, and administrative framework of the transborder zone.
First, the major geographic, demographic, economic, and political features of the
region are sketched. Next, border environmental administration and regulation
are discussed. Finally, the key environmental issues for the California-Baja
California border region are presented and briefly detailed. Where possible,
quantitative indicators are included to more precisely describe border
environmental conditions.

THE CALIFORNIA-BAJA CALIFORNIA BORDER REGION

Geography, Natural Resources, and Climate

The California-Baja California border region includes the California counties of
San Diego and Imperial and the Mexican municipalities of Tijuana, Tecate,



Playas de Rosarito,? and Mexicali (Figure 1). The municipality of Ensenada,
although with sections within the 100-km border zone, is not considered as part
of the border region for this essay.

The international boundary that politically separates California and Baja
California runs from the Pacific Ocean some 236 kilometers (147 miles) to the
Colorado River. The topography consists, from west to east, of a number of
elements. First are marine terraces that range from sea level to about 1,200 feet
(366 meters) above sea level (Pryde 1992). These are dissected by canyon
streams to form a pattern of flat mesas separated by winding canyons. Next is
the Peninsular Range, a giant block that runs roughly north to south and is
uplifted on the east, sloping to the west. Along the international boundary, this
range of mountains reaches about 3,500 feet (1,067 meters), but immediately
north of the border it rises to about 6,000 feet (1829 meters). Farther to the north
and to the south, the eastern ridge of this range has peaks that exceed 10,000
feet (3,048 meters). Immediately east of this uplifted block is the Salton Trough, a
northward extension of the Gulf of California that includes most of Imperial
County, as well as the Municipality of Mexicali. This low-lying desert area
includes sections of Imperial County that are below sea level and a portion of the
Salton Sea.

The complicated geology and topography of this region is complemented by a
variety of microclimates and an extremely diverse flora and fauna. The effect of
the ocean produces moderate temperatures on the coast the year round and
farther inland and at higher elevations the differences in seasonal and daily
temperatures increase. Extreme summer temperatures that regularly exceed 100
degrees Fahrenheit (38 degrees Celsius) characterize the desert portion of the
California-Baja California border. Precipitation, which tends to occur in a series of
storms from October through May, varies significantly throughout the region. At
the coast, annual averages are about ten inches (25 centimeters) and increase to
about twenty (51 centimeters) in the foothills. The higher elevations above 4,600
feet (1,402 meters) receive as much as 38 inches (97 centimeters) and the
desert areas receive only several inches per year.

The varied topography, soils, precipitation, and climate have produced a complex
pattern of vegetation types and a rich diversity of species in the California-Baja
California border region. The main vegetation zones include (1) coastal sage
scrub (to 1,500 feet); (2) chaparral (1,000 feet—5,500 feet); (3) oak and pine/oak
woodlands (3,500-6,500 feet); (4) pinyon pine/juniper association (5,000-2,000
feet); and (5) desert scrub. Due to intense urbanization, extensive development
in rural areas, economic activities that produce land cover changes, and
population expansion, the California-Baja California border area is one of the “hot
spots” of the world due to the large number of threatened and endangered
species (Mittermeier et al. 1999).



This part of the U.S.-Mexican border region is arid and water demand required by
the growing population has exceeded local water production of surface water
runoff and underground water. Most of the surface water streams have been
reduced from perennial to seasonal and many of the aquifers of the binational
region are overdrafted and suffering from degradation through salt water
intrusion, increase in suspended solids, and contamination by industrial or
agricultural pollutants. As a result, the region depends on water transfers from
northern California and from the Colorado River. In a typical year, San Diego
imports 90% of its water and the figure for Tijuana is similar. Tecate imports an
increasing portion of the water that it uses and both the Imperial Valley and
Mexicali Valley depend exclusively on the Colorado River.

The major binational watersheds in the region include the Colorado Basin, the
Salton Sea Basin, and the Tijuana River Watershed. In addition, there are
important watersheds in San Diego County that include the Otay River
Watershed, the Sweetwater River Watershed, the San Diego River Watershed,
Los Penasquitos Watershed, the San Luis Rey River Watershed, and the Santa
Margarita River Watershed. Watersheds wholly within Baja California’s border
zone are those of the Rio Rosario, the Rio Descano, the Rio San Miguel, and the
Rio Guadalupe. Watershed management efforts are just beginning in the
California portion of the border, and not yet initiated in the Baja California part of
the region.

Demographic and Urban Growth

The California-Baja California border region is the most populous portion of the
entire U.S.-Mexican border area. On the eastern end of the California-Baja
California border, Mexicali is the primary urban area with a 2000 population of
549,873, but also with numerous small populations dispersed throughout the
fertile Mexicali Valley agricultural area that had a population of 214,729
(CCBRES 2003). Across the border, the Imperial Valley is characterized by a
number of rapidly growing communities, including the border town of Calexico
(27,109), Imperial (7,560), Brawley (22,052), Holtville (5,612), and the center of
county government, El Centro (37,835).

The rapid population growth of the region is fueled partly by continuing migration
to the border area from both countries. The urban areas have grown so rapidly
that it has been impossible to provide adequate infrastructure on the Mexican
side and to keep up with the deterioration of the infrastructure on the U.S. side.
The significant increase in transborder trade since the implementation of the
North American Free Trade Agreement (NAFTA) began in 1994 has stressed the
capacity of ports of entry and connecting roads and highways. Urban sprawl,
along with industrial development and other land use changes, has put
considerable pressure on the natural resources of the region and has resulted in
an increasing number and intensity of environmental problems, many of them
transborder in nature. Some environmental problems of the California-Baja



California border region are linked quite directly to the chronic infrastructure
deficit in the transborder area.

Economic Characteristics

Both sides of the California-Baja California border region experienced periods of
rapid economic expansion in the period after World War Il that attracted large
numbers of people to the region. The Baja California economy is relatively
isolated from the national economy of Mexico and has developed largely through
its connections to the U.S. economy. Over the past several decades, the
economy of Baja California has been stimulated by the expansion of the
maquiladora industry. With the economic crisis in Mexico in the 1980s, real
wages fell by as much as 50%, making Mexican labor rates competitive on a
global scale and bringing considerable growth to the number and size of
assembly operations. The Mexican economic crisis of late 1994 and the
implementation of NAFTA have combined to boost maquiladora investment in the
state of Baja California so that the industry had 278,215 jobs by 2000 (INEGI
2002). With NAFTA, the economic linkages across the California-Baja California
border grew and intensified. By 2000, the economy of the California-Baja
California border region faced a number of challenges. A recession in the United
States had some effects on San Diego and Imperial Counties as seen in
increasing unemployment rates. San Diego’s unemployment rate has been
increasing slowly from a record low of 2.6% in March 2001 to 4.4% in January
2003 (EDD 2003). Imperial County’s unemployment rate has remained relatively
high with an average unemployment rate of 19.2% in 2002. Employment in the
maquiladora sector of Baja California declined 20% from 278,215 jobs in 2000 to
221,311 jobs in 2002 (INEGI 2003a). This was due largely to reduced demand
for products in the United States and growing competition from lower cost
production regions such as China.

The California-Baja California border region is characterized by strong economic
contrasts. San Diego is one of the wealthiest regions of the United States; the
Imperial Valley, although now in a period of economic growth, has persistent
pockets of poverty and a chronic high unemployment rate. Tijuana and Mexicali
are among the wealthiest regions of Mexico in terms of per capita income and
standard of living.

The greatest economic contrasts in the region are from one side of the border to
the other. The 2000 gross regional product for San Diego was about $113.7
billion and that of Imperial County was about $2.64 billion (SD Chamber of
Commerce 2003 and CCBRES 2003). The 1999 gross regional product for the
municipalities of Tijuana, Mexicali, and Tecate was approximately $7.9 billion,
$4.8 billion, and $527 million respectively (SEDECO 2001). Minimum wages in
Southern California in 2003 ($6.75) are approximately twelve times those of Baja
California ($0.55). This basic fact of economic asymmetry colors all aspects of
life in the region. Mexico is a developing country and its government agencies
have very small budgets with which to provide the necessary urban and social



services. City and state governments in Baja California often lack the basic
resources or information to address environmental issues in the border region,
despite their relative affluence within the Mexican national context. Table 3
clearly shows the different levels of funding resources availability for local
governments in the San Diego-Tijuana region.

Political and Administrative Context

Two very different political systems meet at the border, which makes cooperation
on mutual problems complicated. Mexico is highly centralized. Political power
and economic resources flow from the presidency and federal agencies in
Mexico City. Local governments are relatively weak with few sources of funding
other than transfers from the state and federal government. There is no civil
service in Mexico, so with each new municipal president, governor, or president,
there is significant turnover in administrative staff. This makes continuity in
programs and transboundary cooperation difficult. Nonetheless, decentralization
has been moving forward in Mexico, particularly over the last decade, and the
municipalities and the state government of Baja California are national leaders in
this effort. Municipal governments have taken charge of property records and
have improved collection of revenues from property tax. There is a movement to
enable Mexican municipalities to issue revenue bonds for infrastructure
financing. Tijuana has been given an AA rating by the bond rating service
Standard and Poor’s,? but still requires enabling legislation at the state level
(Mandel-Campbell 2001). Efforts have been made to develop long-term urban
planning mechanisms and municipal-level ecology departments and
environmental regulations have been created. A significant problem for local
government in Baja California is that municipal administrations are elected every
three years and there is no reelection. Significant turnover of personnel every
three years has created great difficulties in planning and implementing programs
and delivering services. In 2003, there were proposals in Mexico’s federal
congress to address this issue.

There are few direct governmental and administrative counterparts across the
border. Areas that are local responsibilities on the U.S. side are often state or
federal responsibilities in Baja California. Transborder cooperation of local
governments in the California-Baja California border region has increased since
NAFTA. Likewise, transborder cooperation at state and federal levels has
assured a higher priority and a significant increase in cooperation is apparent.

BORDER ENVIRONMENTAL ADMINISTRATION AND REGULATION

Border environmental administration and regulation in the California-Baja
California border region is a complicated mosaic of international, federal, state,
and local agencies and jurisdictions. New international agencies, created in
conjunction with NAFTA, and the emergence of specific environmental agencies
in Mexico at the state and local level add to the complex and dynamic nature of
environmental administration and regulation in the border region. In recent years,
non-governmental organizations (NGOs) from both countries have also become
increasingly active on border environmental issues, providing important



stakeholder input to the environmental policy formulation process. This is
consistent with greater community involvement on both sides of the border in
environmental policy formation.

Over the years, the legal and administrative framework of both countries has
evolved to address increasingly severe border environmental problems, but has
tended to lag behind the actual needs. The following section briefly sketches the
government actors involved in addressing border environmental issues in the
California-Baja California border area.

International Agencies and Actors
International Boundary and Water Commission (IBWC)

In 1944, the International Boundary and Water Commission (IBWC) was
constituted in its present form to maintain the international boundary, partition
waters, and deal with border sanitation issues. It has a Mexican section
(Comision Internacional de Limites y Aguas, or CILA) and an American
section—IBWC. Each section is headed by a commissioner who has
ambassadorial status and reports to the respective department of foreign
relations. Since IBWC has authority to operate on both sides of the border and to
spend money on both sides of the border, the agency is often involved with other
domestic agencies for transborder work on sanitation and water issues.
Traditionally, IBWC limited its work on border environmental matters to some
activities relating to sewage issues and water quality concerns. IBWC built the
desalination plant in Arizona to reduce total salt content of the waters delivered to
Mexico via the Colorado River, it carried out work on Mexicali's sewage treatment
system, and, most recently, supervised the design and construction of the
international wastewater treatment plant in the San Diego-Tijuana region.
Recently, IBWC/CILA indicated interest in taking a more integrated approach to
border water problems. In 2000, they signed Minute 306, an agreement to
conduct joint studies on the Colorado River Delta as a means of recommending
cooperative projects in the region (IBWC 2001).

Border Environment Cooperation Commission (BECC)

BECC was established by the United States and Mexico as part of a side
agreement to NAFTA in 1993. It was prompted by the promise by U.S. NAFTA
proponents, including the president and the majority of Congress, that the border
environmental problems would not get worse under a regime of free trade and
that the two federal governments would move to also address existing problems.
BECC is a binational commission, funded jointly by Mexico and the United
States.

The principal function of BECC is to evaluate and certify environmental
infrastructure projects in the border region in the areas of water, wastewater, and
municipal solid waste. In 2001, the BECC mandate was expanded to include
transportation, recycling, industrial and hazardous waste, energy efficiency, air
quality issues, and other types of environmental infrastructure projects that can
be funded by NADBank. Certification is required for the projects to obtain loans



from the NADBank. Consequently, all projects must have an income stream to
make them viable economically for loan repayment. Important features of BECC
include sustainability requirements for all projects and required public outreach
activities for all approved projects. BECC, headquartered in Ciudad Juarez, has
an advisory board that includes representation from border communities.

North American Development Bank (NADBank)

The San Antonio-based NADBank was established as a companion institution to
the BECC in November 1993. A binational institution, the NADBank is financed
by $225 million in paid capital from both the United States and Mexico, as well as
$1.275 billion in callable capital from each of the two countries (NADBank 2003).
The bank generally does not finance projects entirely, but rather provides
guidance and start-up financing to allow the projects to become commercially
viable, and thus attract private financing (NADBank No Date). The NADBank is
required to lend at commercial rates, a difficult situation for poor border and local
governments accustomed to subsidized loans or outright grants. Typically, the
NADBank has blended Border Environment Infrastructure Funds (BEIF) from
EPA, which are grant funds, with its commercial rate loan funds to produce real
lower interest rates.

From its inception, the NADBank has sought to assist projects related to potable
water supply, wastewater treatment, municipal solid waste management, and
other environmental infrastructure projects. To this end, it provides direct
financing, facilitates private financing from outside investors, and offers technical
assistance. Projects seeking NADBank assistance must fall in the above
categories, as well as being certified by the BECC, and located within 62 miles of
either side of the border. In 2000, the bank expanded its list of eligible projects to
include those related to air quality management; public transportation; clean and
efficient energy; municipal planning, development, and water management;
industrial and hazardous waste projects; water conservation projects; water and
wastewater hookups for housing; and recycling and waste reduction projects
(NADBank No Date).

The NADBank has made a number of loans in the California-Baja California
border region. The bank provided a $17.2 million grant to San Diego for the
$99.6 million South Bay Water Reclamation Project, which opened in May 2002.
In addition, the bank has been involved with the $57.4 million Sanitation Program
for the City of Mexicali, which aims to improve the sanitation in Mexicali while
limiting untreated wastewater discharges to the New River. Other projects have
benefited Brawley, Calexico, Desert Shores, Heber, Tecate, Tijuana, and
Westmoreland (NADBank 2002a). Since its inception, NADBank has facilitated
the funding of projects from NADBank and other lenders worth a total of
$304,849,356 in the California-Baja California border region, or 19.8% of its total
loan amount.*

The bank has also contributed technical assistance through the Institutional
Development Cooperation Program, started in 1997, which assists communities



with studies of their utility systems. An extension, the Utility Management
Institute, was established in 1998 to enhance the managerial and financial skills
of utility managers. Finally, the Project Development Program, established in
2002, assists communities in planning and designing environmental
infrastructure projects (NADBank 2002b).

Commission on Environmental Cooperation (CEC)

The CEC was created by the North American Agreement on Environmental
Cooperation that was concluded in 1993 among Canada, Mexico, and the United
States as part of the NAFTA process (SCEC 1993). The objectives of CEC are to
improve the environment in the North American region through better
cooperation, harmonization, and compliance efforts; to foster sustainable
development; to promote public participation; to support the environmental goals
and objectives of NAFTA; to promote pollution prevention practices; and to
improve conservation. Among other things, an important charge of CEC is to
work to avoid creating additional trade barriers or trade distortions that are linked
to environmental concerns. The CEC has a governing Council, composed of the
environment ministers for each country, and a fifteen-member Joint Public
Advisory Committee, consisting of five members appointed by each government.
A Montreal-based Secretariat provides technical and operational support to the
Council. Among other duties, the Secretariat is authorized to receive complaints
from persons and non-governmental organizations that a member country is not
properly enforcing an environmental requirement. The Secretariat will consider
the complaint, may ask for a reply from the concerned country, and, if it feels the
complaint merited, publish a factual record with respect to the complaint (CEC
2001).

The CEC has initiated a number of border-wide projects in the areas of the
environment, economy, and trade; the conservation of biodiversity; pollutants and
health; and law and policy. Grants awarded in the California-Baja California
region included a $25,000 grant for community management of the right to
environmental information in Baja California (Grants for Environmental
Cooperation 1999a); a $50,000 program in Baja California to link smaller
producers, such as indigenous communities, with markets for “green” products
(GEC 1999b); a $25,000 grant for developing economic incentives for marine
conservation in Baja California (GEC 2001); and additional projects addressing
binational air quality and marine water quality issues.

International Agreements
1944 Treaty

The 1944 Treaty, which established the IBWC in its present form, also divided
the surface waters of rivers that cross the international boundary between Mexico
and the United States. Specific minimum quantities of water are detailed in the
treaty with 1.5 million acre-feet of Colorado River water allocated to Mexico and
15 million acre-feet allocated to users in the Colorado Basin (US Bureau of
Reclamation 2000). However, there is no definition of quality of water delivered to
Mexico, nor is there any requirement as to when water has to be delivered. Over



the years, Mexicans have frequently made the point that the division of waters is
unfair and that declining quality of water is a problem. Mexicans have pointed out
that the Colorado River is managed not to deliver optimum water supply for
agricultural and domestic uses downstream in Mexico, but to optimize
hydroelectric power production in the United States. This results in irregular and
inefficient water deliveries to Mexico.

A number of the concerns expressed by Mexico have been dealt with in minutes
negotiated and attached to the 1944 Treaty. For example, Minute 242 was
negotiated and signed in 1973 in response to Mexican concerns about
deteriorating quality of Colorado River water delivered to Mexico and provided for
minimum standards. A desalination plant was built in Yuma, but only used briefly,
and the Wellton-Mohawk Canal was built to carry agricultural drain water from
the Gila irrigation district to the lower delta (Seaholm 2001).

1983 La Paz Agreement

In 1983, the "Agreement between the United States of America and the Mexican
United States on Cooperation for the Protection and Improvement of the
Environment in the Border Area" (referred to as the La Paz Agreement) was
signed by the U.S. and Mexican presidents as a framework agreement for
addressing border environmental issues. It established a national coordinator for
each country, regular meetings, and constituted working groups that now include
the Air Workgroup; the Contingency Planning and Emergency Response
Workgroup; the Hazardous Waste Workgroup; the Pollution Prevention
Workgroup; the Water Workgroup; the Environmental Information Management
Workgroup; and the Enforcement Workgroup. The working groups include mainly
U.S. and Mexican federal agency representatives and state representatives.

Since 1983, a number of annexes to the agreement have been negotiated.
Those that impact the California-Baja California border region include the
following (EPA No Date b):

* Annex | Solution of the Border Sanitation Problem at San Diego,
California, and Tijuana, Baja California (1985). This annex led to the
construction of the International Wastewater Treatment Plant to treat
Tijuana and south San Diego sewage.

* Annex Il Pollution of the Environment along the Internal International
Boundary by Discharges of Hazardous Substances (Toxic Spills) (1985).
This annex provided for cooperative measures between the EPA and the
Secretaria de Desarrollo Urbano y Ecologia (now SEMARNAT) in the
event of hazardous polluting events.

* Annex lll Agreement Regarding the Transboundary Shipments of
Hazardous Wastes and Hazardous Substances (1986). This annex
mandated a series of procedures with respect to the transboundary
shipment of waste to ensure that each country’s designated authority (the
EPA and, now, SEMARNAT) was aware of the source and content of
hazardous waste shipments across the border.



* Annex V Agreement Regarding International Transport of Urban Air
Pollution (1989). This annex requires the United States and Mexico to
monitor air pollution in the border region, and identify ways of reducing
such pollution.

Integrated Environmental Plan for the Mexican-U.S. Border Area, First Stage
(1992—-1994) (IBEP)

In 1990, Presidents Bush and Salinas instructed their respective environmental
agencies to prepare a comprehensive plan to protect the environment along the
border. Despite some criticism from NGOs and border communities, IBEP as a
continuation of the La Paz Agreement represented a milestone in joint
cooperation on border environmental matters. Developed to address
environmental concerns about NAFTA, IBEP summarized specific actions
relative to protecting the border environment that the two governments would
take over the three years of the agreement. The two governments committed
over $500 million to border environmental protection projects through IBEP, but
very little of that funding was allocated or spent.

Border XXI (1996-2000)

Border XXI was enacted in 1996, seeking to coordinate federal authorities, local
officials, and the general public in promoting sustainable development. Border
XXI was designed to be more inclusive in dealing with border environmental
issues than the La Paz Agreement and IBEP. Community participation and an
enhanced role for border communities were emphasized. This approach was
designed to increase public participation in the process of identifying
environmental priorities and spending of scarce resources. Along the California-
Baja California border, the Border XXI framework document identified a number
of issues at the time that needed to be addresses, included wastewater
infrastructure, Colorado River water quality, air quality monitoring, waste
management, and emergency response (EPA No Date a).

While further progress was necessary after the completion of the Border XXI
Program in 2000, thus spurring the creation of Border 2012 (below), the program
achieved a number of accomplishments during its tenure. These included,
among many others, the establishment of air quality monitoring networks, notably
in Tijuana and Mexicali; training on the legal aspects of transborder hazardous
waste; the development of transborder environmental indicators; holding of
pollution prevention workshops; and coordination, through the BECC and
NADBank, of the development of border environmental infrastructure projects.
Under Border XXI, the concrete activities were carried forward by the
workgroups. Each workgroup had U.S. and Mexican co-chairs and often included
some state-level representatives. However, some state agencies felt that there
was inadequate state representation on the workgroups and municipal and local
community involvement was minimal or non-existent. The activities and
outcomes of the workgroups were very uneven. For example, the Water, Air, and
Environmental groups were very active, while the Natural Resource Workgroup
accomplished little.



Border 2012 (2003-2012)

Building on the Border XXI program, the EPA and SEMARNAT signed the new
Border 2012 program in April 2003. This new program seeks “To protect public
health and the environment in the U.S.-Mexico border region, consistent with the
principles of sustainable development.” Included in the program are tangible
goals to (1) reduce water contamination; (2) reduce air pollution; (3) reduce land
contamination; (4) improve environmental health; (5) reduce exposure to
chemicals as a result of accidental chemical releases and/or acts of terrorism; (6)
improve environmental performance, pollution prevention, and promotion of
environmental stewardship.

This program will rely on a unique organizational structure, with national
coordination, regional workgroups, border-wide workgroups, and policy forums.
The regional workgroups are designed to encourage local stakeholders in
different regions of the border. This will facilitate grassroots development of
policy recommendations that EPA and its counterpart in Mexico, SEMARNAT,
can act on. Among the issues to be addressed in the California-Baja California
regional workgroup are air quality, water supply and sanitation, hazardous waste
management, and cross-border emergency response capability. The program as
a whole will welcome participation from the public and interested parties, and will,
over the next ten years, release biannual implementation reports, a midterm
progress report in 2007, and a final progress report in 2012 (EPA and
SEMARNAT 2003).

Several concerns were raised during the public review of the Border 2012. First,
it is not clear how the regional workgroups will be supported, including staff
support and stakeholder travel to meetings. Second, while the Border 2012 plan
has a strong emphasis on public health effects of environmental conditions and
has the involvement of U.S. and Mexican health authorities, the same is not true
for other key areas. The most obvious additional areas are natural resources
(U.S. Department of the Interior) and energy (Department of Energy). Apparently
the U.S. federal agencies representing these key areas will not participate
formally in Border 2012.

U.S. and Mexican Federal Agencies

Many agencies of both federal governments are active in the border region, but
in recent years the U.S. Environmental Protection Agency (EPA) and Mexico's
Secretaria de Medio Ambiente y Recursos Naturales (SEMARNAT) have taken
the lead for each country on border environmental issues. While the working
relationship between these two agencies is increasingly direct and productive,
technically they still must work through their respective foreign relations
ministries. Or, in the case of specific joint border infrastructure projects, they
frequently work through the IBWC. SEMARNAT has delegations in each of the
Mexican border states while EPA has regional offices in Dallas (for the Texas
and New Mexico border region) and in San Francisco (for the California and
Arizona border area). Most importantly, in 1995 EPA established Border Liaison



Offices in San Diego (for California and Arizona) and in El Paso (for New Mexico
and Texas) to enhance its work on border issues. These offices have been very
important in community outreach and channeling community concerns to regions
6 and 9 and to headquarters in Washington, D.C.

Many other U.S. federal agencies have duties that involve border environmental
issues, including the Department of Commerce, the Department of the Interior,
the Department of Housing and Urban Development, the Department of Justice,
the Department of the Treasury, the Department of Defense, the Department of
Health and Human Services, the Department of Energy, and the Department of
Agriculture.The new U.S. Department of Homeland Security will include parts of
existing federal agencies and will undoubtedly have an impact on border
environmental issues. On the Mexican side, entities such as the National Water
Commission, the Secretariat of Health, the Secretariat of Agriculture, the
Secretariat of Energy, and the Secretariat of the Treasury all are involved in
some way in border environmental issues.

Competing jurisdictions and inadequate cooperation at the federal level in both
countries have frustrated the efforts at resolution of border environmental issues
for many years. This is one of the issues that Border XXI aims to address.

In February 2001, Mexico announced the creation of a Commission for Northern
Border Affairs. President Vicente Fox appointed Ernesto Ruffo, the former
governor of Baja California, as the first head of this commission. The commission
seeks to facilitate the economic development of the border region by integrating
not just various federal agencies, but Mexican states and municipalities as well.
The commission is also tasked to help with improvements along the border in
public services, the environment, social inequalities, social development, the
rights and interests of Mexican border crossers, and the social and economic
needs of those migrating to the northern border region from elsewhere in the
country (Shirk 2001).

Federal Advisory Panels

Both Mexico and the United States have established federal panels that advise
the respective governments on border environmental issues. For the United
States, the Good Neighbor Environmental Board (GNEB) was set up specifically
to address border environmental issues. The appropriate counterparts for GNEB
in Mexico are the Consejos Consultivos de Desarrollo Sustentable, Northwest
and Northeast region.

The GNEB, rather than addressing and executing specific environmental
projects, conducts an overall analysis of environmental issues along the border
and submits this advice to Congress and the President in the form of periodic
reports. The GNEB has issued five reports since 1995, most recently in 2002. It
is composed of representatives from eight federal government agencies, as well
as representatives from California, Arizona, New Mexico, and Texas from all



levels of government, NGOs, academic institutions, and businesses (EPA
2003a).

The Consejos Consultivos de Desarollo Sustentable were established in the
1995 revision of Mexico’s basic environmental law, the Ley General de Equilibrio
Ecoldgico. Initially there was a region that crossed the northern border, but in
2000, the reorganization produced the northeast and the northwest regions. The
northwest region, consisting of the states of Baja California, Baja California Sur,
Sonora, and Sinaloa, corresponds to the western end of the border.

The Consejos operate independently but are supported by the office of
SEMARNAT with funds from a World Bank grant. Each Consejo has
multisectoral membership and a president and secretary from among the
Consejo members.

California and Baja California State Agencies
The involvement of California state agencies in border environmental issues is
significant and is growing rapidly (California-Baja California Border Environment
Program 2001a). Taking the lead is the California Environmental Protection
Agency (Cal-EPA), with a number of departments that deal with specific border
environmental issues and coordinate with their federal and local counterparts.
These include:
» (California Air Resources Board (border air pollution)
* Office of Environmental Health Hazard Assessment (analysis of border
environmental conditions)
» California Integrated Waste Management Board (solid waste and
recycling)
» California Resources Agency
* Department of Toxic Substances Control (transborder movement of
hazardous waste)
» State Water Resources Control Board (water quality issues of the border)
* Department of Pesticide Regulation (safe use of pesticides; testing of
pesticide residues on imported and domestic crops)

Cal-EPA is increasing its border and transborder activities significantly. In 1995,
working with the Mexican states of Baja California and Baja California Sur, it took
the lead to develop a listing of border environmental infrastructure projects for
presentation to BECC for certification and possible funding by the North
American Development Bank, the Preliminary California-Mexico Border
Environment Needs Assessment. Other California state agencies engaged in
activities relating to the environment of the border include the California Coastal
Commission, the Department of Health Services, the Department of Energy, the
Department of Fish and Game, the Department of Transportation, the
Technology, Trade, and Commerce Agency, and the Office of Emergency
Services.



Direct involvement of Baja California state agencies in border environmental
issues is relatively recent. As part of the national plan to decentralize
environmental administration, Baja California now has the 1992Law of
Environmental Equilibrium and Environmental Protection and a set of enabling
regulations (1993). It also has the Direccion General de Ecologia (DGE),
established in 1992, that has among its duties the enforcement of the
environmental regulations, overseeing preparation and public access to
environmental impact studies for construction projects and other activities, and
maintaining a registry of environmental laboratories and environmental services
firms. Its mission is to develop and apply specific strategies for conservation of
ecosystems in the state in order to maintain a health environment. DGE also
regulates water discharge permits for industry and businesses. As a new agency,
the specific duties of DGE are still evolving.

Overall planning and coordination for water and wastewater services in Baja
California is undertaken by the State Water Commission (Comision Estatal del
Agua) (CEA). It is particularly concerned with transport of water via the aqueduct
system and is responsible for the parts of the State Development plan related to
water and wastewater services. At the local level, each municipality has a State
Commission for Public Servics (Comision Estatal de Servicios Publicos). These
are decentralized public agencies that are in charge of construction and
maintenance of the potable water and sewage systems in each municipality
(CESPT, CESPTM).

In June 2002, in Phoenix, Arizona, the governors of the four United States border
states and the six Mexican border states held a summit, highlighting important
border issues in the areas of agriculture, border crossings, economic
development, education, the environment, health, tourism, and water. With
respect to the environment, the governors addressed air quality, integrated waste
management, cross-border emergency response, electrical plants, and water.
The governors also suggested more state involvement in federal cooperative
environmental efforts now under way through such organizations as the CEC,
BECC, and NADBank (XX Border Governors Conference 2002).

During a December 2001 visit to Mexico City to meet with President Vicente Fox,
California governor Gray Davis signed a Sister State Agreement with Baja
California Governor Eugenio Elorduy Walther. The agreement provided for
cooperation in a variety of areas, including environmental and coastal quality
(California Technology, Trade, and Commerce Agency 2001).

California-Baja California Border Environment Program

In 1999, the California Environmental Protection Agency, operating under the
framework of the 1996 U.S.-Mexico Border Governors’ Conference, initiated the
California-Baja California Border Environment Program. This program seeks to
“identify and resolve” various environmental issues along the California-Baja
California border. To this end, it will solicit assistance from a variety of interests,



including tribes, academic institutions, industries, NGOs, and the general public.
It represents a unique opportunity to coordinate and facilitate the various cross-
border environment programs now being conducted in California and Baja
California (CalEPA). At its onset, the program had as its goals® to improve
communication between California and Baja California; to ensure adequate
access to BECC and NADBank for all border communities; to promote the
application and sharing of science and technology in the region; to more
efficiently use natural resources; and to improve the quality of air, surface water,
and groundwater (CBCBEP 2001b).

Local and Municipal Agencies in the Border Region

At the local level in California's border region, a number of county and city
agencies are actively involved in border environmental matters. San Diego
County's Environmental Health Department, Hazardous Materials Management
Division, Department of Health Services, and Department of Public Works all
have programs that involve the border. In the City of San Diego, the
Environmental Services Department, Environmental Programs Division, is
working with the Municipality of Tijuana to develop a binational market in
recyclable materials from the regional solid waste stream. The Metropolitan
Wastewater Department has a long history of work on the transborder sewage
flows issues and direct cooperation with counterpart agencies in Baja California
on industrial wastewater monitoring. The Fire Department's Hazardous Materials
Emergency Response Team works with Tijuana on coordinated emergency
response. In 1993, the cities of San Diego and Tijuana signed a memorandum of
understanding to create a binational advisory board, including an environmental
advisory committee. This mechanism was designed to add depth and continuity
to the transborder relationship.

The Committee on Binational Regional Opportunities (COBRO) of the San Diego
Association of Governments (SANDAG) is an advisory committee formed to
include membership from both sides of the border. COBRO’s main activities
include monthly meetings to keep the group informed about border issues and
also an annual summer conference. Several of these have dealt with
environmental issues, including water (1997) and energy (2002). The last
conference produced the recommendation that SANDAG support formulation of
a binational forum to develop ways to coordinate energy production in the
transborder region. In 2003 this project was well underway.

Local governments in the Imperial Valley are now actively involved in border
environmental matters. The Imperial County Board of Supervisors has developed
cordial relationships with government leaders in Mexicali. These relationships
have facilitated increasing coordination with Mexicali on important topics such as
public health, hazardous materials and emergency response, emergency
services, fire department cooperation, and other areas. The Imperial Irrigation
District has a long record of collaboration with Mexican agencies across the
border on water-related matters. The City of Calexico, located on the
international boundary across from Mexicali, has also developed a close working



relationship with Mexicali through the efforts of its mayor, city council, and city
manager.

As part of the process of decentralization of environmental administration in
Mexico that lead to the creation of state level environmental agencies, some
municipalities are also creating municipal environmental agencies. By 2003, the
municipalities of Mexicali and Tijuana had established separate ecology
departments. In addition to a director’s office, the Mexicali Direccién de Ecologia
included divisions for environmental education, legal and inspection seminars,
and planning and management. Tijuana’s Direccion de Ecologia has an initial
focus on air quality issues and is implementing a vehicle emissions inspection
program that will commence operations with inspection of the municipal fleet

Non-governmental Organizations

Over the last decade, communities, citizens, and particularly NGOs in the border
region have come to play a more important role in the formulation of
environmental policy and in environmental enforcement and administrative
activities. These groups have also played a key role in raising public awareness
about environmental issues in the region. The Environmental Health Coalition
advocates environmental justice and pollution prevention in San Diego and
Tijuana and has been particularly outspoken about hazardous waste associated
with maquiladoras in the region. NGOs such as the Sierra Club, the Surfrider
Foundation, Baykeepers, and Citizens Against Recreational Eviction (C.A.R.E.)
participated in a lawsuit challenging aspects of the international wastewater
treatment plant that was being built at the border to deal with renegade sewage
flows from Tijuana across the border. There are also a number of active NGOs in
the Imperial Valley-Mexicali Valley region.

Although participation of non-governmental groups was contemplated in the 1983
La Paz Agreement, significant citizen and NGO involvement in border
environmental policy emerged on a broad scale with the public hearings related
to IBEP in 1992. The establishment of the NAFTA environmental institutions,
particularly BECC, unfolded with an unprecedented amount of involvement by
citizens and NGOs from the border communities of Mexico and the United
States. It is likely that the active work of border NGOs, communities, and citizens
has assured that these actors will continue to play an important role in border
environmental policy and administration.

New Initiatives

Growing awareness of environmental problems that spill across the international
border has produced a number of new mechanisms and responses in recent
years. The Border Liaison Mechanism (BLM) was established in 1993 by the
U.S. State Department and the Mexican Ministry of Foreign Relations. Its main
purpose is to enable U.S. and Mexican Consuls Generals in the border region to
convene local and state officials in the border region to talk directly about
binational issues. The BLM has been used for discussions about a possible



shared aqueduct project to bring Colorado River water to Tijuana and San Diego.
Other important local initiatives include the establishment of the Binational Air
Quality Alliance in the San Diego-Tijuana region—with initial support from the
Commission for Environmental Cooperation and the U.S. Environmental
Protection Agency—and an effort to develop a binational energy planning forum.
The energy effort is supported by the San Diego Association of Governments
and includes significant participation from Baja California and Mexico. Its purpose
is to coordinate energy investment and planning in the binational border region.

ENVIRONMENTAL ISSUES OF THE CALIFORNIA-BAJA CALIFORNIA BORDER REGION

This section provides an overview of the most obvious border environmental
issues of the California-Baja California border region. There is no standard with
which to evaluate overall progress on resolution of border environmental
problems at the present time. The Southwest Center for Environmental Research
and Policy (SCERP), working in conjunction with EPA, SEMARNAT, and others
have developed a preliminary set of environmental indicators. When appropriate,
these are integrated into the following discussion.

A related issue is that of prioritization of steps to resolve border environmental
issues. Given the context of scarce resources on both sides of the border, how
should priorities be set for dealing with the different pollution problems in the
transborder region? Should the basic criterion be protection of human
populations from negative health consequences of environmental pollution? How
should health risks of pollution be measured? Should small communities with
fewer technical and financial resources receive special consideration? Should
decisions be made only on the basis of how many people benefit? What about
the protection and restoration of endangered species and ecosystems?

Water Supply

The California-Baja California border is an arid region. In a typical year, San
Diego imports 90% of its water and Tijuana imports an increasingly large
percentage of its water. The 1944 Treaty fully allocated all surface waters in the
border region and, as a result, the Imperial Valley has a generous supply of
Colorado River water. Due to upstream evaporation and return flow from
agricultural use, the Colorado River water diverted for the Imperial Valley has a
relatively high content of suspended solids. The Mexicali Valley has a much
smaller allocation of Colorado River water that is of even poorer quality than that
for the Imperial Valley. Also, during low rainfall years in the Colorado Basin, there
is insufficient water for full agricultural production in the Mexicali Valley, given
current water use practices. In addition to the increased levels of suspended
solids, including salts, there are also elevated levels of pesticide residues and
fecal coliforms (indicator bacteria for contamination by human waste) in the river
water as it reaches the Mexican border.

San Diego County is heavily reliant on imported water. In 2001, 87% of all water
supplied to the County was purchased from the Metropolitan Water District, with
the remainder coming from surface water (8%), groundwater (3%), and



wastewater recycling (2%), for a total usage of 673,700 acre-feet (831 million
cubic meters). In 2002, the San Diego County Regional Water Authority
recommended that the County, in pursuing conservation efforts that would limit
water consumption growth to 813,000 acre-feet by 2020, seek the following
supply distribution: 47% imported from the Metropolitan Water District; 25%
purchased from the Imperial Irrigation District; 11% from surface water; 7% from
groundwater; 7% from recycled wastewater; and 3% from seawater desalination
(SDCWA 2002).

Water demand in San Diego County is spit between single family residential
(40%), multifamily residential (17%), commercial and industrial (23%), agriculture
(14%), and “public and other” (6%), which includes government use and general
water loss through seepage, evaporation, and other means (SDCWA 2000). A
significant portion of the water for single-family residences is actually used for
landscaping irrigation.

The municipalities of Tijuana and Playas de Rosarito receive nearly 95% of their
water supply from the Colorado River, with the remainder coming from
groundwater aquifers in Rio Tijuana/Alamar, Playas de Rosarito, and La Mision,
as well as surface runoff from rainfall captured in the El Carrizo and Abelardo L.
Rodriguez Reservoirs. Colorado River water is sent from the Mexicali region to
the El Carrizo Reservoir, from where it is sent to the El Florido Water Treatment
Plant prior to consumption by residents.

In 2001, residents of Tijuana and Playas de Rosarito consumed nearly 65,000
acre-feet (80 million cubic meters) of water, a 22% increase over the amount
consumed in 1997. That year, 75 percent of all water was consumed by
residential customers, with the remainder consumed by commercial (10%),
industrial (10%), and governmental (4%) users.

Given population projections for the region, water demand in Tijuana and Playas
de Rosarito is expected to increase by a total of 91% between 2001 and 2020.
Presently utilized sources of water will be sufficient to meet demand until 2012,
after which new sources of water will need to be found (CESPT 2002).

Tecate traditionally depended on groundwater for the urban water supply.
However, in recent decades, increasing amounts of imported water from the
Colorado River have been requested to meet local demand. At the same time,
the groundwater resource has declined in terms of quantity and quality available.
Overdrafting of the Tecate aquifer, land use changes in the watershed and
aquifer recharge zone, and aquifer contamination through an increase in the
dissolved solids have all affected this resource. By 2002, only 27.4% of Tecate’s
water needs were met by groundwater sources. Currently, Tecate does not have
an integrated management plan to maximize groundwater supply and use
(Castro 2002). Throughout the California-Baja California border region,
groundwater as a valuable resource has been neglected. There have been few



efforts to protect and enhance watersheds and recharge areas until relatively
recently. Water agencies in San Diego, Chula Vista, Tijuana, and elsewhere are
beginning to address aquifer protection issues through better studies of aquifer
characteristics, riparian protection, recharge enhancement, and watershed
protection. Aquifers are also being analyzed for storage protection for reclaimed
water or imported water. For example,® the U.S. Department of Energy Grand
Junction Office (DOE-GJO) recently completed a study to evaluate the feasibility
of injecting San Diego reclaimed water into the Tijuana aquifer. Initial projections
estimate that such a project will provide drinking water to up to 1 million people
(DOE-GJO 2002).

Although the California-Baja California border region depends upon imported
water for urban and agricultural uses, there is adequate water available in the
larger region for the foreseeable future. In California, a transfer of only 5% of the
state's water from agricultural to urban uses would provide sufficient water for the
future. However, the San Diego region’s ability to receive such water transfers is
hindered by an inadequate storage system, while aqueducts from the north
remain vulnerable to natural disasters such as earthquakes. In addition,
agricultural interests are very hesitant to facilitate such transfers.

This situation has spurred efforts to expand the local water supply, and to this
end, in recent years there have been significant efforts to enhance water
reclamation in the region. Currently, and for the near future, water reuse offers
only limited possibilities for supplementing the regional supply. The most
economical alternative remains the development of water markets for transfer of
water from agricultural to urban uses. There are current discussions among the
San Diego County Water Authority, the Metropolitan Water District, and
authorities in the Imperial Valley for direct transfer of Colorado River water from
the Imperial Valley to San Diego. One proposal was for the Imperial Valley, which
receives three quarters of California’s Colorado River water allotment, to annually
transfer 200,000 acre-feet per year to San Diego for $250 per acre-foot. This
transfer would only account for 7% of the Imperial Valley water supply, yet would
be enough to supply 400,000 homes each year (Murphy 2003). Potentially, this
transfer would have negative impacts on the ecology of the Salton Sea and there
is significant concern about the effect of such transfer on agriculture. As of April
2003, the outcome of the water transfer effort was still unclear.

The Bureau of Reclamation is working on plans and design of a parallel canal to
the All-American Canal that brings water from the Colorado River to the Imperial
Valley. There is a significant water loss from the present canal through seepage,
but the new canal would reduce the amount of water available in aquifers on the
Mexican side of the border. In addition to the development of an environmental
impact statement, there are also diplomatic discussions over the issue.

The potential for reuse of water is high in the California-Baja California border
region although at present there is only limited installed water reclamation



capacity. There is a small water reuse facility in Tijuana known as Ecoparque
that could supply a limited amount of water for irrigation of green areas. There
are also reclamation projects in Escondido and Del Mar. In 2002, a 15 mgd
reclamation facility constructed by the city of San Diego adjacent to the
International Wastewater Treatment Plant came on line (Jamieson 2002). Its
purpose is to provide wholesale reclaimed water for landscaping, industrial use,
and groundwater recharge for South San Diego and Tijuana. The new water
master plan for Tijuana and Playas de Rosarito proposes construction of three
decentralized reclamation facilities for various urban uses (CESPT 2002).

The San Diego County Water Authority has also pursued desalination as a
further source of water. In November 2002, the CWA approved a partnership with
Poseidon Resources to build a $270 million desalination plant near the Encino
Power Plant in Carlsbad. The plant, which could process enough water to cover
the needs of 100,000 households, is expected to be online by 2007. While critics
feel the plant, which utilizes reverse-osmosis technology, is too expensive, costs
for the technology have been steadily dropping, from an estimated $1,300 per
acre-foot in a 1993 study to $794 per acre-foot promised in this agreement. The
project will also benefit from a $250 per acre-foot subsidy from the Metropolitan
Water District, further narrowing the gap between desalinated water and MWD
water, which costs the County $431 per acre-foot. The project will, however,
have to deal with environmental concerns associated with the disposal of highly
salinated residue. At the moment, the project calls for this residue, called brine,
to be diluted with water used to cool the power plant before being returned to the
ocean, a procedure that may mitigate the effects of disposal on oceanic habitats
(San Diego County Water Authority 2001; Jiménez 2002a, 2002b).

Desalination of ocean water may ultimately be the answer to the chronic water
supply problem in the California-Baja California border region. It is hoped that
technologies now under development will reduce the energy requirements for
desalination and will bring costs down considerably.

Another water supply issue is the quality of water as perceived by consumers in
the binational region. Although potable water delivered by agencies to
consumers on both sides of the border meets local, state, and federal standards
for purity and safety, a high percentage of users on both sides of the border
purchase bottled water or use added filtration systems in the home. For example,
a survey conducted in 2002 suggests that high percentages of residents do not
use tap water for drinking; 99% in Tecate, 100% in Tijuana, 99% in Playas de
Rosarito, and 76% in San Diego use bottled water or in-house purification
systems (IRSC 2003). It is likely that similar patterns characterize Mexicali and
the Imperial Valley.

These negative perceptions about the quality of municipal water are problematic
for a number of reasons. First, low-income residents must pay a significant
percentage of family income for a basic necessity. Second, there is little



regulation of purity of bottled water and quality problems have been well
documented. Third, in Baja California the high cost of bottled water makes
consumers very reluctant to pay reasonable fees for municipal water. That would
provide a solid financial footing for local water utilities to support improvements
and maintenance.

Water Quality Problems

Surface and groundwater supplies are threatened everywhere along the
California-Baja California border due to raw sewage dumping, agricultural and
urban runoff, and industrial and hazardous waste pollution. Such contamination
reduces the supply of water for human use and has other serious consequences
for plants, animals, and human health. The most important water pollution
problems are indicated below.

The New River

The New River is actually a drainage canal that flows through the Mexicali Valley,
through urban Mexicali, and then north across the border through the Imperial
Valley and empties into the Salton Sea. In Mexico, the New River is
contaminated with agricultural chemicals, industrial waste, raw sewage, and
treated effluent from Mexicali's treatment lagoons. Through agriculture return
flow, drift of pesticides from aerial spraying, and deposition of other land-borne
contaminants, the New River acquires additional contaminants as it flows through
the Imperial Valley. A large number and variety of disease pathogens, heavy
metals, and toxic chemicals have been identified in the waters of the New River.
Exposure to New River waters presents a serious health threat to human
populations on both sides of the border. The actual number of cases of illnesses
specifically attributable to contact with waters of the New River is likely small, but
the potential for negative impacts on human health is large.

Although Mexico and the United States have worked on the problem for years,
the New River remains a serious concern and a top priority for residents of the
region. Mexicali has confined the New River to an underground pipe for parts of
its course through the city and residents of Calexico are advocating the same
approach within their city.

For decades, Mexicali has struggled to treat municipal sewage for the rapidly
growing population. There have been chronic problems with the treatment plant
located on the western part of the city. The system uses aerated ponds and has
frequent technical problems that cause untreated or poorly treated effluent to be
discharged into the New River. Upgrades to the existing plant, improvements to
the collection system, establishment of an industrial wastewater treatment
pretreatment program, and construction of a new treatment plant south of the city
are all ongoing steps that are designed to address the wastewater problems of
Mexicali.



Salton Sea

Some concerns have been raised about the impact of the New River discharge
into the Salton Sea, an important wildlife habitat and recreation area. Increasing
salinity levels and growing concentrations of selenium contamination are
apparently more related to agricultural practices in the Imperial Valley than to the
New River. Also, the inflows of the New River provides a critical inflow of
relatively fresh water that is vital to the survival of the Salton Sea ecosystem.
Implementation of proposals in Mexico to where part or all of the flows of the
New River for cooling in power plants or agricultural reuse would have significant
effects on the Salton Sea. This is another clear indication of the crossborder
nature of water issues.

The Salton Sea, a 365-square mile lake straddling Imperial and Riverside
counties, has been the subject of additional environmental concerns. The Sea,
located 227 feet below sea level at a site called the Salton Sink, originated
between 1905 and 1907 when the Colorado River breeched an attempted
diversion and flowed into the Sink, filling it to its current capacity. Since then, the
Salton Sea has become a home or resting place to a significant number of rare
migratory birds, a prime fishing ground, and a popular recreation spot. The sea’s
inflow comes primarily from agricultural runoff, the New River, and the Alamo
River.

Because the Sea has no natural outlet, however, its salinity has increased over
time, raising concerns about its environmental sustainability. Proposals to
transfer water from the Imperial Valley to San Diego County have aggravated
these concerns, as such a transfer would reduce the runoff into the Sea. A
number of proposals have been suggested to reduce or stabilize the Sea’s
salinity level, but each of these proposals is very expensive, ranging in price from
$500 million to $33 billion. The most expensive proposal would entail pumping
water to and from the Gulf of California. Other proposals, generally less than $3
billion, include building a causeway to divide the Sea in two while concentrating
salinity in one end through pumping; constructing sea-based or land-based
ponds to hold transferred salinated water; reducing salination levels by
desalinating Salton Sea water through geothermal energy steam waste; and
using specialized diking systems to isolate highly salinized water at the Sea’s
center while leaving shorelines for recreational use (U.S. Bureau of Reclamation
2003; Salton Sea Authority 2000).

San Diego Sewage Treatment System

Wastewater treatment for the city of San Diego and much of the surrounding
region of San Diego County is the responsibility of the Metropolitan Wastewater
Department. With rapid urban growth, San Diego has had some difficulties in
upgrading and maintaining its wastewater treatment system. San Diego has been
involved in litigation with the federal government for its failure to meet statutory
sewage treatment standards as set by the Clean Water Act. San Diego has
sought a waiver from federal standards on the theory that sewage treated at a
lesser standard can be safely discharged into the ocean. Available scientific



research supports San Diego's position and the city obtained a waiver through
federal legislation. However, San Diego's sewage collector and treatment system
sporadically has breakdowns that have discharged untreated sewage into
canyons and bays and onto beaches along the ocean. This produces a
continuing threat to human health and closure of recreation areas for varying
periods of time.

Tijuana Sewage Treatment

For more than half a century, Tijuana has struggled to provide sewage collection
and treatment facilities for the exploding urban population. The flow of untreated
sewage down the Tijuana River channel and down the side canyons from Tijuana
colonias into the river valley has contaminated the valley, making farmland
unsuitable for production of food crops. The flows of sewage into the ocean have
resulted in contamination of the waters adjacent to the beach and frequent
closure of important recreation areas. The ocean from Imperial Beach to Rosarito
Beach was often unsafe for human contact.

In 1987 Tijuana built a 25-million gallon per day capacity wastewater treatment
plant at Puerta Bandera near the coast some 5.6 miles south of the international
border. This plant quickly reached capacity and discharges sewage that is
minimally treated into the surf to the north of Rosarito Beach, adding to the
nearshore marine pollution problem along the beach.

After intense political pressure by activists on both sides of the border,
particularly those from Imperial Beach and the Tijuana River Valley, the two
federal governments agreed to build an international joint sewage treatment plant
to handle Tijuana's sewage. This plant, the South Bay International Wastewater
Treatment Plant, was completed at a cost of $400 million in April 1997. The plant
is located roughly two miles west of the San Ysidro border crossing, and has a
maximum capacity of 25 million gallons per day. Here, wastewater is treated at
an advanced primary level, with the remainder discharged to the ocean
(International Boundary and Water Commission No Date).

In 2001, the Tijuana-Rosarito region had a wastewater treatment capacity of 44
million gallons per day (1,904 liters per second), including the SBIWTP, while
wastewater generation amounted to 54 million gallons per day (2377 liters per
second). Thus, a significant amount of wastewater remained untreated, and was
discharged directly to the Pacific Ocean. Wastewater generation will continue to
increase; current projections foresee a 71% increase in wastewater generation
between 2001 and 2013.

To handle this infrastructure deficit, the municipalities are working on a number of
projects. By 2003, an expansion of the San Antonio de los Buenos (Punta
Bandera) Plant will be complete, increasing capacity from 17 million gallons per
day (750 liters per second) to 25 million gallons per day (1100 liters per second).
By 2005, the completion of an additional four treatment plants will add an
additional 33 million gallons per day (1430 liters per second) to wastewater



treatment capacity. The completion of these four plants will temporarily allow the
municipalities to treat all wastewater generated, but by 2009, treatment capacity
will again be insufficient (CESPT 2002).

Marine Pollution

Marine pollution has been a persistent problem in the California-Baja California
border region, but often ignored in public discussions of transborder
environmental issues. Urban runoff from San Diego and Tijuana transports
various hazardous materials into the nearshore marine environment where they
enter the marine food web and offer the potential for negative human health
effects. Most marine species in San Diego Bay, for example, are unsafe for
human consumption. Monitoring programs have detected a growing problem with
heavy metals, pesticides, and other chemical contaminants from San Diego to
Ensenada. Biological contamination is likewise serious along the coast, making
shellfish unfit for human consumption, and water contact unadvisable for
humans.

In addition to urban runoff and nonpoint source pollution, contamination of marine
water comes from a number of other sources. It is likely that the ocean outfalls of
the Point Loma Wastewater Treatment Plant the South Bay International
Wastewater Treatment Plant discharge contaminants that are transported toward
the shore by marine currents. The San Antonio de los Buenos Treatment Plant
discharges effluent into the surf to north of Playas de Rosarito that contains
heavy metals, grease and oil, and solvents, as well as biological contaminants. In
addition, the intensive development of the coast between Tijuana and Ensenada,
much of which lacks proper wastewater pretreatment infrastructure, also
contributes to coastal water pollution.

In 1995, 100 nations, including the United States, Canada, and Mexico, signed
the United Nations Global Programme of Action for the Protection of the Marine
Environment from Land-Based Activities. To help implement this program, which
seeks to protect marine and coastal areas from the effects of land-based
pollution, the Commission for Environmental Cooperation initiated two pilot
programs, in the Gulf of Maine and the Bight of the Californias. The Bight of the
Californias project covers an open bay region extending from Point Conception,
California to Cabo Colonett and Bahia de San Quintin, Baja California. Initial
stages of the project have identified land-based sources of marine pollution. The
long-term goal of the effort is to develop management approaches to reduce this
pollution (SANDAG 1998).

The state of California has begun to address the cause of nonpoint-source
pollution and storm water runoff through establishing maximum permissible
levels. One response to storm water runoff has been to support wastewater
management efforts. Currently, the state of California is supporting development
of watershed management plans in a number of watersheds in San Diego
County, including the Otay River watershed in South County near the border. In



addition, there is an ongoing effort in the binational Tijuana River watershed to
develop watershed management approaches.

Concerns have also been raised regarding the impact of increased salinity and
agricultural chemicals in the Colorado River on the Gulf of California. As well, the
natural regime of the river has been radically altered with a series of dams
upstream with water releases timed for power generation purposes.

Living Resources

Due to the varied topography and microclimates, the California-Baja California
border region is rich and varied in its biodiversity, with an impressive richness of
species and habitats. This region has been especially impacted by urbanization
and other human activities. As a result of these changes to the natural land area,
this part of the border region is one of the ecological “hot spots” of the world due
to the large number of endangered species and habitats.

Thus, a critical need is development of transborder protected areas to link U.S.
and Mexican protected areas and develop corridors for movement of animal
species. This will require, especially in Baja California, establishment of new
protected areas. In 2003 regional groups such as Fundacion La Puerta,
Pronatura Noroeste, and the International Community Foundation were waiting to
establish such conservation areas. On March 5, 2003, the first conservation
easement was established to the west of Tecate, Baja California, and adjacent to
Bureau of Land Management lands around Tecate Park. The easement was
established by Rancho la Puerta, an internationally known spa, with the
participation of local stakeholders and government agencies (Dibble 2003).

There are a number of endangered species and ecosystems that extend or are
linked across the California-Baja California border region. Examples include the
coastal sage and chaparral complexes of plants and animals along the Pacific
Coast, the Tijuana National Estuarine Research Reserve and Baja California salt
water estuaries, Cleveland National Forest and the Sierra de Juarez, the
Sonoran desert natural areas from Borrego southward into Baja California, the
Salton Sea Basin, and the Lower Colorado River area delta and Upper Gulf of
California System.

All of these ecosystems and their associated plant and animal species need to
have binational cooperation for conservation and protection to assure their long-
term sustainability. Because of greater growth along the U.S. side of the border,
there is often a greater presence of undisturbed habitats and ecosystems on the
Mexican side. The San Diego region is attempting to protect key habitats through
the Multi-Species Conservation Plan, which would protect vital corridors and
would maintain large enough habitat areas for survival of important species.
Large areas of protected lands under control of various federal and state
agencies are present along the border and some abut the international boundary.
However, on the Mexico side of the border, protected areas are lacking. The last



portion of the Colorado River Delta and Upper Gulf of California Biosphere
Reserve is located in Sonora and is linked with the Organ Pipe Natural
Monument and parts of the Cabeza Prieta Natural Wildlife Refuge in Arizona. On
the peninsula itself, the only protected area located within the 100-kilometer
border area is the Parque Nacional Constitucion de 1857, located approximately
50 kilometer from the international boundary.

Hazardous and Industrial Waste

With growth of urban populations and domestic manufacturing and associated
activities, and with the expansion of the maquiladora industry, there has been a
great increase in industrial waste and pollutants in the border region. While
maquiladoras are often singled out by critics as responsible for significant
contamination, there is a lack of reliable data and studies to support this
assertion. For example, a limited analysis of hazardous waste in Mexicali
maquiladoras carried out in the mid 1990s by EPA failed to turn up significant
polluting by these companies. Mexican domestic industries and businesses in
Tecate, Tijuana, and Mexicali, ranging from automobile repair shops, to small
furniture manufacturers, or to large chemical plants, produce significant pollution,
both non-point source and point-source. Only a portion of this waste is disposed
of properly; the rest is discarded into the sewer systems, municipal landfills, or
simply dumped on the ground in canyons or other areas. This type of pollution is
picked up from the flushing action of rains or the normal operation of the sewage
system and is transported by rivers and washes to the Pacific Ocean or Salton
Sea (Gersberg et al. 2000). The pollution from urban runoff is also a significant
problem in San Diego and other urban areas on the U.S. side of the boundary.

Maquiladoras also produce some industrial and hazardous waste in Mexico's
border cities that has important transborder effects. While many of Baja
California's 1,054 (INEGI 2003a) or so maquilas produce no significant waste,
certain sectors such as those involved in electronics, plating operations, and so
forth do generate important quantities of hazardous waste that are not always
disposed of properly. Solvents used in the electronics industry and heavy metals
associated with metal finishing operations seem to be the most common
problems. This chemical pollution of surface waters and groundwater has
potentially serious consequences for the region's water supply. Reclamation is
made impossible or prohibitively expensive when the water to be reclaimed has
significant chemical pollution. Cleaning up polluted aquifers is particularly
problematic and expensive. Another problem related to hazardous and industrial
waste is that of illegal dumping. Given the high costs to properly dispose of some
hazardous wastes, there is a long history of illegal dumping in the border region.
Smuggling of hazardous wastes into Mexico is a potentially lucrative criminal
activity and has been a sporadic problem along the California-Baja California
border.

Continued problems with hazardous and industrial waste are related to lack of
adequate infrastructure in Mexico and in the California border region, the high



cost of proper disposal, and the lack of enforcement of existing regulations by
Mexican authorities. Collaborative binational efforts to track the movement of
hazardous waste across the international boundary have been only partially
successful as a computerized tracking system has been slow to come on line
and has significant limitations. Even though there has been progress, it will be
some time before illegal movement of hazardous materials in the region is largely
curtailed.

A more promising approach for control of hazardous materials is through
pollution prevention manufacturing methods by companies to minimize
hazardous waste. Such pollution prevention approaches reduce manufacturing
costs, improving the bottom line of the company. At the same time, many
maquilas have obtained ISO 14000 certification or have implemented internal
environmental management systems. Both of these are consistent with Mexican
government environmental compliance efforts that emphasize self audits. They
are also consistent with the 7 Principles of Environmental Stewardship, a
program developed by EPA, SEMARNAT, and industry and trade organizations
for responsible environmental practices (Lelea 2002).

In San Diego and Imperial counties, only one site is designated as a Superfund
site on the final National Priorities List, the Camp Pendleton Marine Corps Base.
An additional site, Stoker Company in Imperial, has been proposed for the final
list. Comparatively, in the state of California, 96 sites are on the final list, while
two others have been proposed (EPA 2003). There are also a number of
contaminated sites related to industrial activities in Baja California. One such site
is Alco Pacifico, an abandoned facility that smelted used batteries for recovery of
lead. The Colonia El Florido site, once owned by the Gardena-based American
company Alco Pacific, was abandoned in 1991 due to financial difficulties.
Ultimately, the toxic waste was transferred to a hazardous waste disposal site in
Hermosillo, Sonora (Hays 1996). Several years later, a complaint was filed by
advocacy groups with the CEC, charging that the waste should have been
transferred to the United States for disposal. Late in 2002, however, the CEC
Council declined to publish a factual record on the matter (NACEC 2002).
Another contaminated industrial site in Tijuana is Metales y Derivados, a
maquiladora that recycled lead from automobile batteries from 1982—-1994. The
parent company, the San Diego-based New Frontier Trading Corporation, left
behind more than 7,000 metric tons of contaminated by products that include
lead, cadmium, arsenic, and other dangerous materials. Despite significant
citizens pressure and complaints to the Commission for Environmental
Cooperation, in 2003 the site remains unconfined and poses a treat to
surrounding residents. Finally, the geothermal electrical generating plant located
south of Mexicali is a source of soil contamination from the condensed steam
that is accumulated in large evaporation ponds. The principal problems are ClI
(chlorine), Na (sodium), K (potassium), and SiO- (Silicon dioxide). These
substances infiltrate the ground water at the site and contribute to regional air
quality problems.



Pesticides and Agricultural Chemicals

While there is some evidence of agricultural chemicals and pesticides entering
surface streams and the ocean in the Tijuana-San Diego area through the
sewage systems and through urban runoff, the human health effects are
relatively minor. However, in the Mexicali and Imperial valleys there is
considerable concern about contamination of surface streams and aquifers by
these chemicals. More specifically, in some areas in the Mexicali Valley and a
few in the Imperial Valley, canal water is used for domestic purposes—for
cooking, drinking, and bathing. These practices most likely have quite negative
health effects on the human populations of the region.

There is also a growing concern in the two valleys about drifting pesticides and
herbicides from aerial applications. Obviously farm workers are affected by
agricultural chemicals transported by winds, but since producing agricultural
areas are often directly adjacent to residential areas, this is a matter of concern
in urban areas as well.

There is also concern about pesticide use in urban areas of the California-Baja
California border region. Testing of sewage and marine organisms regularly
reveals presence of pesticide residues. This is likely due to extensive and
improper use of pesticides in homes and businesses in border cities.

Occupational Health

There are environmental health and safety problems in some Mexican border
manufacturing plants, but reliable data sets on this are not available. Lax
enforcement of existing codes, along with cost savings concerns on the part of
management and lack of worker training regarding proper procedures and use of
safety devices are contributing factors. There are a few cases of plants relocating
from the United States to Mexico because of lower environmental standards in
Mexico. However, there is little specific evidence to suggest that there has been
relocation of large numbers of U.S. firms in order to avoid U.S. environmental
regulations.

Municipal and Solid Waste

Everywhere in the California-Baja California border region, municipal and solid
waste disposal is an important concern. Communities on both sides of the border
have inadequate landfill space for the future. Baja California has additional
problems related to the design of landfills and control of what goes into them,
endangering aquifers that contribute to the region's scarce water supply.
Municipal landfills produce quantities of greenhouse gases as part of the
decomposition of organic matter of waste materials. The Miramar landfill in San
Diego is using these gases for electric power generation or other purposes and
the Tijuana landfill is also capturing biogas.

The border region problems associated with landfills will be resolved through a
combination of capital investment and reduction of the amount and kind of



materials that go into the landfills. Some areas of the California border region
currently have in place recycling programs for green waste, cans, bottles,
plastics, and paper. Recycling programs on the Mexican side of the border are
less extensive. A bottleneck for these efforts is the lack of well-developed
markets for recyclable materials. The City of San Diego and the Municipality of
Tijuana conducted a pilot project to develop regional, transborder markets for
recycled materials both to stimulate more recycling activities, and to create jobs
in the region using reclaimed materials. Another benefit of this program is the
reduction of amounts of solid waste entering the landfills of the region (Border
WasteWise 1996).

In 1990, the state of California passed the California Integrated Waste
Management Act (AB 939), which required each jurisdiction in California
(including cities and counties) to reduce the amount of waste sent to landfills by
25% by 1995 and 50% by 2000. That year, the San Diego Association of
Governments (SANDAG) was designated as the San Diego Regional Local Task
Force to promote region-wide cooperation in complying with the new mandates.
The effort has largely been successful: By 2000, the region recycled 46.2% of its
trash (SANDAG No Date), and 12 of the 19 jurisdictions had already been judged
in compliance with the state mandates (CIWMB 2003).

A major element of the San Diego region’s recycling program has been to
develop markets for recycled materials, thus overcoming concerns over pricing,
availability, quality, and performance standards. To encourage the economical
production of recycled materials, the San Diego region has set up two state-
authorized Recycling Market and Development Zones, which benefit from,
among others things, low-interest loans, tax credits, favorable zoning codes,
expedited permit processing, and siting assistance (SANDAG 1999).

The 1996 Border XXI Program has sought to promote sound waste management
along the border region, including a goal of “improving waste management
practices and promoting waste minimization and recycling” (EPA 2000). To help
the broader region evaluate progress in the area of sound waste management,
the EPA published a series of environmental indicators in 1997. While these
indicators remain to be fully reconciled, they do represent a positive step in
assessing the needs and progress of the San Diego-Tijuana region in waste
management (EPA 1997). Tijuana, Tecate, and Mexicali have made recent
progress in municipal waste management through planning and construction of
modern landfills. However, unauthorized dumps are an ongoing problem in all the
municipalities and, at times, pose serious environmental and human health risks.

Tires

Used tires are a growing problem in the California-Baja California border region.
Used tires often accumulate in large piles that provide habitat for disease vectors
such as mosquitos and are fire hazards. Once ignited, piles of tires produce
significant amounts of toxic smoke and are very difficult to extinguish. The
problem is especially severe in Baja California. There, used tires are imported



from California and worn out tires accumulate at a rapid rate. Some are used for
fuel in an Ensenada cement factory and many are used to build retaining walls in
colonias. Most, however, accumulate in large piles, as in the Ejido Lazaro
Cardenas of Tijuana where there are approximately three million tires.

Trash

Trash and litter are identified by residents of the California-Baja California border
region as an important environmental problem. The problem is undisputed in
urban areas in Baja California and is most likely related to difficulties in providing
municipal trash collection to rapidly growing areas and the need for educational
efforts.

Quantities of trash are discarded in rural and urban areas of the border region,
but the problem is most severe in the colonias of Baja California. Winter rains
carry the discarded materials downstream, clogging water courses and drains
and ending up in areas such as the Tijuana Natural River Estuarine Research
Reserve or in the ocean. The Santa Clara wetlands, part of the Colorado Delta
Biosphere Reserve, also have a problem of trash brought into the protected area
by the Wellton-Mohawk agricultural drain and other sources.

Energy

Baja California

Baja California’s present generating capacity of 2115 megawatts (MW) is derived
primarily from two plants, which together provide nearly 97% of the state’s
generating capacity. A Rosarito-based plant, fueled by diesel, fuel oil, and natural
gas, provides 1330MW, while a geothermal-based complex near Mexicali
provides another 720MW. The state’s electricity must be locally generated, as it
is not connected to the Mexican electricity grid, and has only limited connections
at this time to California and Arizona. While Baja California has no local natural
gas supplies, and receives no supplies from the Mexican mainland, it has begun
to import natural gas supplies from California, made possible by the opening of
gas pipelines in 1997.

Baja California’s current energy generating capacity is sufficient to meet the
state’s needs, but demand for energy here is growing relentlessly. Between 1988
and 2001, energy consumption increased by 12.3% annually, and is expected to
increase by 6-7% annually in the next ten years. Given current population
projections, this is hardly surprising, yet this increase in energy demand is also
augmented by the state’s steadily growing economy. To provide for projected
increases in both population and per capita income, it has been estimated that,
unless conservation measures are adopted, the state will have to double current
capacity to 4230MW.

Fortunately, Baja California is well on its way to expanding current capacity, and

may, given the level of infrastructure now being planned, be able to export some
excess capacity to California. Currently, nine separate projects with an estimated
capacity of 3510MW are being planned, all of which are projected to offer service



by summer 2005. These projects will more than double Baja California’s capacity
4575MW, while increasing San Diego’s current 2300MW capacity by 50%. Thus,
until demand for energy in Baja California catches up, the state will have an
energy generating capacity in excess of its demand; hence, plans call for as
much as 1700MW to be exported to California (Border Energy Strategy
Committee 2002).

Understandably, this dramatic upsurge in Baja California energy capacity has
prompted concern in California, especially with respect to the effect of two new
Mexicali plants on the air quality in Imperial Valley. These new natural gas-fired
plants will import natural gas from the United States, and export a portion of the
generated electricity to the United States via an Imperial Valley substation
(InterGen 2002, EPA 2001). As a result of this concern, in early January 2003
California Senators Dianne Feinstein and Barbara Boxer and Representative
Duncan Hunter introduced legislation that would require any new natural gas-
fired plants located within 50 miles of the California-Baja California border to
comply with California emission standards as a condition of importing natural gas
from the United States (Feinstein 2003a, Hunter 2003a). While conceding that
the Sempra plant in Mexicali would meet California air quality standards, the
legislators singled out the InterGen La Rosita plant as potentially hazardous to
the local air quality. In response, InterGen announced later in the month that they
would voluntarily place pollution control technology on much of the plant
complex, and the legislative effort was dropped (Feinstein 2003b, Hunter 2003b).
Hence, these new plants will now be “by far the cleanest in Mexico” (Border
Energy Strategy Committee 2002).

San Diego

San Diego County currently has a generating capacity of 2359MW, covering 55%
of the County’s peak summer demand. Of this, 1628MW comes from two plants:
the Cabrillo Power Plant in Carlsbad (965MW) and the South Bay Power Plant in
Chula Vista (690MW). In addition, San Diego Gas and Electric (SDG&E) owns a
20% share of the San Onofre Nuclear Power Plant (2200MW) south of San
Clemente.

Due to ageing power generation facilities, San Diego County stands to retire as
much as 1500MW of present generating capacity in the next fifteen years. A
number of projects have been proposed to replace this energy capacity, as well
as to reduce the amount of energy that must be imported by the County. A $300
million, 510MW power plant based in Otay Mesa is projected to be on-line by the
end of 2004. Furthermore, the South Bay Power Plant will likely be replaced,
while two additional projects in Escondido (500MW) and East San Diego
(750MW) have also been proposed (SAIC 2003).

Air Pollution

Air pollution is a continuing problem for the California-Baja California border
region. Air pollution comes from different sources, but ultimately is linked to
growing human populations in the region. The exact transborder linkages of air



pollution are not well understood. It is not clear to what extent San Diego's air
quality is affected by pollutants transported from Tijuana sources and vice versa.
At the same time, it is not clear how pollutants generated in the Imperial-Mexicali
valleys move back and forth across the border. Also, air pollution sources from
outside the region are important. It has been documented that a significant part
of the failure of San Diego to meet minimum air quality regulations for a certain
number of days each year is caused by the transport of pollutants by winds and
air currents from the Los Angeles basin. This may also affect Tijuana.

The pollutants of major concern in the California-Baja California border region
include solid particulates (PMyp), sulfur dioxide (SO;), carbon monoxide (CO),
and ozone. Currently, San Diego exceeds U.S. ambient air quality standards in
carbon monoxide and in ozone.

Major sources of pollution include point source and nonpoint source. In terms of
point source pollution, the major contributors are permanent installations such as
electricity generating plants and large industrial plants such as cement plants.
The major point source for air pollution in the region is the Rosarito power plant,
which uses fuel oil for generating electricity for Baja California. Similar plants on
the San Diego side of the region were converted to cleaner burning natural gas
some years ago.

Rapid growth of the number of vehicles in the border area has been the largest
contributor to air pollution problems in the region. The vehicle fleet in 2001 for
San Diego County consisted of 2,352,920 and 117,356 for Imperial County. The
vehicle fleet in 2000 for Mexicali consisted of 277,569, that of Tijuana consisted
of 321,758, that of Tecate consisted of 30,441, and that of Playas de Rosarito
consisted of 16,856 (INEGI 2003b). Although there are fewer vehicles in Baja
California than in San Diego and Imperial counties, the Mexican vehicle fleet is
characterized by poor maintenance and by older vehicles that do not have
catalytic converters as well as by use of leaded gasoline. Consequently, the
Mexican vehicles contribute a disproportionately large share of the total pollution
of the region.

Management of the ports of entry along the California-Baja California border
exacerbates the air pollution problem by excessive waiting times for vehicles to
cross. The long lines of idling vehicles produce significantly more pollution than
vehicles traveling along the highways.

A growing source of air pollution in the region is the increasing number of heavy-
duty diesel vehicles that transport cargo across the border. This fleet has
expanded considerably with the growth of the maquiladora industry and the
implementation of NAFTA. Although hard data are not available regarding the
precise amounts of pollution produced by these vehicles, it is likely an important
part of the regional air pollution picture.



Solid particulate matter—dust, ash from open burning, and so forth—which is
known as PMyq is also of concern in the California-Baja California border region.
Recent research suggests that particulate matter is a more serious problem for
human health than previously thought. High levels of exposure to PMy, are
associated with increased emergency room visits, hospital admissions, and early
deaths. Children, the elderly, and people with asthma and chronic pulmonary
disease are particularly affected by PM4o. Agricultural activities, including plowing
and burning of field stubble, are serious pollution problems in the Imperial Valley
and Mexicali Valley. Moreover, unpaved streets and roads, particularly on the
Mexican side, are contributors to PMyo pollution. The Imperial Valley is
designated by EPA as an area that exceeds U.S. ambient air quality standards in
PMjo. While less of a problem in the San Diego-Tijuana region, dust from
unpaved streets is still a matter of concern.

Uncontrolled burning in urban areas is another element in the air quality
problems of the border region. Use of scrap materials for domestic purposes and
for manufacturing of bricks produces significant air pollution. While the solution is
to convert to natural gas or liquefied petroleum gas, these are distributed on the
Mexican side by monopolistic concessionaires and the artificially high cost of
these clean fuels assures the continued use of scrap materials, including wood,
particle board, and even tires.

Environmental Health

The relationship between human health problems and environmental factors is
difficult to quantify. Not only is it difficult to clearly define terms such as
environment and health problems, but also it is very difficult to clearly establish a
direct causal relationship between environment and health effects. None-the-
less, credible estimates are that 25-33% of human disease can be attributed to
environmental risk factors. Children under five years of age seem to be at highest
risk and risk seems to decrease with economic development (Smith et al. 1999).

It is likely that this same relationship between human health problems and
environmental factors is present in the California-Baja California border region.
For example, the link between sewage treatment infrastructure and potable water
accessibility and gastrointestinal disease is obvious in this part of the border. At
the same time, asthma rates clearly appear to be linked to air quality issues.
More research and analysis is needed to clearly describe the links between these
and other environmental factors and human health in the California-Baja
California border region.

CONCLUSION

The California-Baja California border region is extremely dynamic, with
expanding economies and increasing industrialization. Population in the region is
growing rapidly and urban areas are spreading, often in a chaotic fashion.
Unmanaged growth in the region has produced serious transborder
environmental problems, including air and water pollution, contamination from



improper disposal of hazardous and solid wastes, and urban and development
impacts on plant and animal species and critical ecosystems.

The two federal governments have made progress in addressing transborder
environmental issues, and state and local governments are becoming more
involved in these problems. Individuals and non-governmental organizations from
the communities of the California-Baja California border region are also taking a
more active role with regard to environmental problems of the area. At the same
time, cooperation on environmental matters across the border has increased
significantly, beginning with the 1983 La Paz Agreement and as seen in the
Border XXI| process and most recently in Border 2012. With decentralization in
Mexico of more responsibilities for environmental issues to the municipal
governments, a new window of opportunity is opening for more local transborder
cooperation on resolution of border environmental problems.
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ENDNOTES

' This paper is based on Paul Ganster “Environmental Issues of the California-Baja California
Region” (SCERP Border Environment Research Reports, Number 1, 1996). The author wishes to
expresses appreciation to Nathan Gallagher, Angélica Villegas, Mark Spalding, Bill Jones,
Kimberly Collins, Alan Sweedler, Karen Riveles, Cliff Metzner, and others who read drafts of this
Eaper and provided valuable comments.

The Mexican municipality of Playas de Rosarito, located along the coast below Tijuana, with a
Eopulation of about 80,000, was created in 1995.

Legislation at the federal level was passed before 2001 to allow this.
* Not all NADBank funds; combination of grants, loans, and private loan facilitation.
° See http://bep.calepa.ca.gov/StrategicPlan.
® http://www.gjo.doe.gov/NEWSINFO/perspective/07-02/07-2002.pdf .
” Reuse would come from advanced treatment at the La Morita, Monte de los Olivos, and Alamar
Regional Treatment Plants, for a total of 775-1051 L/S water output.
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Table 1. Average Annual Population Growth Rates for San Diego and Tijuana, Imperial Valley and Mexicali,

1940-2000
County/Municipality 1940-50 1950-60 196070 1970-80 1980-90 1990-00
San Diego 6.76 6.38 2.77 3.21 2.98 1.2
Tijuana 11.52 9.75 7.47 3.08 4.94 5.48%*
Imperial Valley 0.53 1.36 0.33 2.15 1.73 2.68
Mexicali 10.85 8.51 3.49 2.57 1.66 2.42
Tecate 2.91 8.22 5.38 5.38 4.2
*Includes Playas de
Rosarito

Source: Calculated from Table 2




Table 2. Population in San Diego and Imperial Counties, and the municipalities of Tijuana,

Mexicali, and Tecate, 1930-2000

Year San Diego Imperial Tijuana Mexicali Tecate
1930 209,659 60,903 11,271 29,985

1940 289,348 59,740 21,977 44,399

1950 556,808 62,975 65,364 124,362 6,160
1960 1,033,011 72,105 165,690 281,333 8,208
1970 1,357,854 74,492 340,583 396,324 18,091
1980 1,861,846 92,110 461,257 510,664 30,540
1990 2,498,016 109,303 747,381 601,938 51,557
2000 2,813,833 142,361 1,274,240 764,602 77,795

"Includes Playas de Rosarito population
Source: For San Diego and Imperial: Forstal 1995; For
Tijuana and Mexicali: Instituto Nacional de Estadistica,
Geografia e Informatica, XI Censo General de Poblacion y

Vivienda




Table 3. Local Government Budgets, 1992—-1996

1992 1,171,000,000 1,160,785,595 190,106,829 61,523,245
1993 1,932,000,000 1,350,000,000 240,096,754 76,172,828
1994 1,950,000,000 1,273,000,000 270,458,184 90,152,728
1995 2,091,000,000 1,272,251,515 405,000,000 54,000,000
1996 2,197,000,000 1,176,970,208 401,000,000 53,466,667

*Pesos per dollar: 1992, 3.09; 1993, 3.152; 1994, 3; 1995, 7.5; 1996, 7.5.
Source: County of San Diego, City of San Diego, and annual /nformes of the Municipality of Tijuana



Table 4. Solid Waste Disposal in the California-Baja California Border Region

County 1995 1996 1997 1998 1999 2000 2001
San Diego (tons) 2,330,897| 2,405,772 2,543,019| 2,653,604 2.814,071| 3,206,055| 3,609,378
(Ibs) per capita 1,753 1,794 1,864 1,898 1,971 2,279 2,522
Imperial (tons) 169,284 160,431| 164,135 159,419 180,609 184,333| 183,022
(Ibs) per capita 2,512 2,339 2,368 2,292 2,580 2,590 2,512
Municipality

Tijuana (tons) 274,750| 284,044 322,642 351,295 328,218 371,830 340,432
(Ibs) per capita 554 545 589 610 542 614 535
Tecate to be added

Mexicali to be added

Source: Informes de Gobierno and Integrated Waste Management Board 2003

Note: 1 ton= 2,000 lbs




Table 5. Estimated Fee-paid Vehicle Registrations As of December 31, 2001

County Autos Trucks Trailers Motorcycles Total

San Diego 1,713,621 437,192 157,547 44,560 2,352,920
Imperial 72,755 30,399 13,252 950 117,356
TOTAL 1,786,376 467,591 170,799 45,510 2,470,276
Vehicle registrations by Municipality, 2000

Municipality Autos Trucks Trailers Motorcycles Total
Mexicali 198,729 76,702 1,230 908 277,569
Tecate 24,733 5,489 110 109 30,441
Tijuana 257,670 59,067 3,317 1,704 321,758
Playas de Rosa 11,692 4,604 226 334 16,856

Source: DOF and INEGI 2003b




