THE U.S.-MEXICAN
BORDER ENVIRONMENT

Tribal Environmental Issues
of the Border Region



SCERP Monograph Series, no. 9

Paul Ganster, Series Editor

Contributors

BARRY BIEDIGER UNIVERSITY OF UTAH

KATHLEEN COATES HEDBERG SAN DIEGO STATE UNIVERSITY

AMYy CONNER SOUTHWEST CENTER FOR ENVIRONMENTAL
RESEARCH AND PoLICY

CONSTANCE L. FALK NEw MEXICO STATE UNIVERSITY

RicHARD M. GERSBERG SAN DIEGO STATE UNIVERSITY

ASHLEY HAGEN NEw MEXICO STATE UNIVERSITY

Jacos A. MAsSsOUD YSLETA DEL SUR PUEBLO TIGUA TRIBE

DaNIEL McCoolL UNIVERSITY OF UTAH

PHOEBE B. MCNEALLY UNIVERSITY OF UTAH

JOHN G. MEXAL NEw MEXICO STATE UNIVERSITY

RiICHARD MEYERS ARIZONA STATE UNIVERSITY

RicHARD NG NEw MEXICO STATE UNIVERSITY

JOHN A. PETERSON INTERNATIONAL ARCHAEOLOGICAL RESEARCH
INSTITUTE

GENO PICCHIONI NEw MEXICO STATE UNIVERSITY

CAROLYN TAYLOR NEw MEXICO STATE UNIVERSITY

APRIL ULERY NEw MEXICO STATE UNIVERSITY

D. Rick VAN ScHoIK SOUTHWEST CENTER FOR ENVIRONMENTAL
RESEARCH AND PoLICY

MICHAEL WILKEN-ROBERTSON INSTITUTO DE CULTURAS NATIVAS DE
BaJa CALIFORNIA

SusaN L. WiLLIAMS ARIZONA STATE UNIVERSITY

The Southwest Center for Environmental Research and Policy (SCERP) is a
consortium of U.S. and Mexican universities dedicated to addressing environ-
mental issues in the U.S.-Mexican border region through applied research,
outreach, and regional capacity building.

SCERP Universities
Arizona State University

El Colegio de la Frontera Norte

Instituto Tecnolégico de Ciudad Judrez

Instituto Tecnoldégico y de Estudios Superiores de Monterrey
New Mexico State University

San Diego State University

Universidad Auténoma de Baja California

Universidad Auténoma de Ciudad Judrez

University of Texas at El Paso

University of Utah

SCERP website: www.scerp.org



THE U.S.-MEXICAN
BORDER ENVIRONMENT

Tribal Environmental Issues
of the Border Region

Edited by Michael Wilken-Robertson

San Diego State University Press



Published by
San Diego State University Press
5500 Campanile Drive
San Diego, CA 92182-4403
http://sdsupress.sdsu.edu

Cover photos courtesy of
Ysleta del Sur Pueblo Environmental Management Office

©2004 San Diego State University Press
All rights reserved.
Printed in the United States of America

ISBN 0-925613-42-8



Previously published volumes in the SCERP Monograph Series,
The U.S.-Mexican Border Environment
No. 1 A Road Map to a Sustainable 2020
No. 2 Water Issues along the U.S.-Mexican Border
No. 3 Economy and Environment for a Sustainable Border Region
No. 4 U.S.-Mexican Border Communities in the NAFTA Era
No. 5 Overcoming Vulnerability: The Southwest Center for Environmental
Research and Policy’s Research Program (1990-2002) and Future Agenda
No. 6 Air Quality Issues along the U.S.-Mexican Border
No. 7 Trade, Energy, and the Environment: Challenges and Opportunities
for the Border Region, Now and in 2020
No. 8 Binational Water Management Planning

About this volume:
All times are local
All monetary figures are US$ unless otherwise specified

The views of the authors contained herein are not necessarily the views of
SCERPD, the U.S. Environmental Protection Agency, the Secretaria de Medio
Ambiente y Recursos Naturales, or the tribal nations involved. They are pre-
sented in the interest of providing a wide range of policy recommendations to
prompt discussion and action in the U.S.-Mexican border region.






II.

II1.

IV.

VI.

Contents
Preface

Executive Summary. The SCERP Tribal
Environmental Program

Resumen Ejecutivo. El Programa Ambiental de
Comunidades Indigenas del CIPAS

D. Rick Van Schoik and Amy Conner

Indigenous Groups of Mexico’s Northern Border
Region
Michael Wilken-Robertson

Indigenous Groups of Baja California and the
Environment
Michael Wilken-Robertson

Strategies for Sustainable Development of Natural
and Cultural Resources in the Paipai Indian
Community of Santa Catarina, Baja California
Michael Wilken-Robertson

The Development of a Geographic Information
System at Tohono O’odham Nation, Arizona
Phoebe B. McNeally, Barry Biediger, and Daniel McCool

Ysleta del Sur Pueblo Tigua Tribe of El Paso, Texas
Jacob A. Massoud and John A. Peterson

Iron-Rich Mine Tailings Fail to Perform as
Fertilizer:

An Economic Development Model

John G. Mexal, Constance L. Falk, April Ulery, Geno Picchioni,
Richard Ng, Carolyn Taylor, and Ashley Hagen

31

49

73

103

125

141



VII.

VIII.

Association of Gastrointestinal Illnesses and
Environmental Factors in a Kumiai Indian
Community in Baja California, Mexico
Kathleen Coates Hedberg and Richard M. Gersberg

Indigenous Education: A Literature Review
Susan L. Williams

Epilogue. Challenges: Collaborating with
Tribal Nations
Richard Meyers

Index

171

195

207

215



Preface

Too often we forget that indigenous people were just that—native to
the Americas and living on these lands in established communities
long before European contact. Tribes have had subsequent govern-
ments impose borders and boundaries on them contrary to their cus-
toms, traditions, and cultures. In the Southwestern United States
and Northern Mexico because of the international border between
the two countries, many once-united tribes now live a bifurcated
existence.

While tribes are forced to respect this border, resources and pol-
lution pay it no regard. Water follows topography. Air pollution
moves with the wind. Animals migrate in response to needs.
Diseases spread without passports or visas.

The intersection of these border phenomena is the topic of this
monograph and the result of a several-year effort by the Southwest
Center for Environmental Research and Policy (SCERP) to find
ways for academia to add cultural and social capital to transbound-
ary tribal environmental needs. Just like the border as a whole, the
tribal nations here are growing fast and thus need proactive,
informed planning to develop a base of understanding about their
human and natural resources. This allows tribes to assess, prioritize,
mitigate, manage, and protect them.

With the help of academia, the experiences of the border tribes
involved with the SCERP Tribal Environmental Program (STEP) can
be generalized and exported to other tribes and translated into value
there as well. In essence, the lessons we learned here—specifically
those about protocol and cooperation—can be applied in future
research projects involving sovereign tribal nations.

I’m pleased to recognize the efforts of a handful of the many indi-
viduals who were involved with the production of this book.
Guillermo Torres Moye at Universidad Auténoma de Baja California
provided the Spanish translation of the Executive Summary; Jenny
Carlsson drafted the map that appears in the Executive Summary;



the Ysleta de Sur Pueblo Tribal Council provided the photos that
appear on the cover depicting tribal lands and tribal members in the
process of constructing their wind anemometer; and Amy Conner,
SCERP’s managing editor of publications, edited and coordinated
the publication of this volume.

Michael Wilken-Robertson, Volume Editor
Instituto de Culturas Nativas de Baja California

Vi



Executive Summary

The SCERP Tribal

Environmental Program

D. Rick Van Schoik and Amy Conner

INTRODUCTION

Nearly 40,000 people and a land base of 3 million acres make up the
approximately 60 U.S. and Mexican tribal nations and indigenous
communities encompassed by the U.S.-Mexican border zone,
defined as the 100 kilometers north and south of the international
boundary between the United States and Mexico. The original terri-
tories of the tribes in this region—which include California, Baja
California, Arizona, Sonora, Texas, and Coahuila—are now bisected
by the international boundary.

Despite their long-held and intimate knowledge of their lands and
environments, these tribes have been excluded from some conven-
tional environmental programs. Too often in many projects’ final
reports, native populations were addressed in little more than a
generic paragraph outlining a cursory effort to include them. Prior to
the 1990s, the involvement of tribal nations in any U.S government
initiative was usually limited to activities where tribes clearly needed
to be integrated or needed to be present in order to avoid lawsuits.
However, the U.S. Environmental Protection Agency (EPA) recog-
nized the intimate relationship among sovereignty, environmental
equality, transboundary pollution, and human health and chose to
incorporate both state and tribal interests into its border programs.
The recent Border XXI and 2012 initiatives are excellent examples of
the integration of tribes into local planning and implementation
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efforts. There is even a special grants program to help tribes deal
with pollution prevention. In Mexico, though, the less-formal status
of tribal people has diluted their roles in Mexican border environ-
mental programs. The critical problem for the future will be how to
integrate the perspectives and needs of these tribal nations (Figure 1)
into a shared, multinational vision for the border region.

The Southwest Center for Environmental Research and Policy
(SCERP) created the SCERP Tribal Environmental Program (STEP)
as a binational, multi-university effort to study natural resource
development and tribal cooperative planning among interested
Native American communities located along the U.S.-Mexican bor-
der. This interdisciplinary applied research initiative involved schol-
ars and technical experts from San Diego State University (SDSU),
Arizona State University (ASU), the University of Utah (UofU),
New Mexico State University (NMSU), and the University of Texas
at El Paso (UTEP), as well as colleagues from various Mexican uni-
versities. The tribes served by the program include the Paipai of
Santa Catarina, Baja California; the Tohono O’odham of Arizona;
and the Ysleta del Sur Pueblo Tigua Tribe of El Paso, Texas.

The purpose of this pilot program was to build a critical mass of
research about the range of environmental problems, socioeconomic
issues, and political issues that challenge tribal efforts to achieve
sustainable development in the U.S.-Mexican border region. By
offering training and educational opportunities to tribal members,
as well as technical expertise in the form of Geographic Information
Systems (GIS) development, the program sought to promote pro-
ductive interactions among academics, government agencies, non-

profit organizations, and the tribal groups themselves.

TrRIBAL NEEDS

The challenge for all nations is to simultaneously develop all sectors
of society—environmental, human health, economic, and entrepre-
neurial—so none suffers at the expenses of the others. Tribal efforts
that aim to meet this challenge are similar to programs in other
nations, but tribes need to improve inter- and intra-agency coordi-
nation, build overall capacity, and improve science-based decision
making to succeed.
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Through their involvement with STEP specifically, tribes needed
to be provided with basic information they could present to state
and federal governments to obtain financial support and access to
programs and services. Mexican tribal nations that have developed
natural resource management plans have found that this information
often facilitates access to private and public funds to implement
portions of those plans. Other general needs included:

* An industry survey that informed tribes about the value

of their products for marketing

* A stock of education materials on environmental topics

e GIS tools

* Sampling and analysis of soil, water, and air

* Energy development planning

e Web sites, CD-ROMs, and other electronic materials

Role of Academia

SCERP became involved with this project at the request of the EPA
and Mexico’s Secretarfa de Medio Ambiente y Recursos Naturales
(SEMARNAT). At that time in the late 1990s, both federal environ-
mental agencies were developing binational environmental programs
that included tribal nations. Initially, EPA and SEMARNAT, while
sensitive to tribal needs and attentive to their capacity, did not have
the experience or track record that would allow them to integrate
tribal interests from both sides of the border and thus help tribes in
environmental endeavors.

SCERP was an ideal organization to spearhead a program to
improve tribal nations’ capacities for addressing environmental
issues. The consortium intended to assist both with developing
tribes’ abilities to deal with environmental and health issues as well
as with improving actual environmental quality, especially in the
areas of water, soil, and air pollution.

Tribal nations are an environmental microcosm of the border
region. Tribal lands are arid and the nations are plagued by poverty.
Many are experiencing significant demographic growth. Importantly,
some tribes suffer the fragmentation of an additional political
boundary—the international boundary between Mexico and the
United States. With its expertise in transborder studies, models of
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cooperation, and experience with collaboration on binational issues,
SCERP can translate scientific or technical findings into meaningful
information policymakers can use. The consortium has relationships
with tribal researchers on both sides of the U.S.-Mexican border, as
well as environmental expertise developed over the last 14 years
while researching the border region’s environmental issues.

In 1999, SCERP began the STEP program by building on the
research of Alan Kilpatrick at SDSU and Diane Peart at ASU. They
had examined a handful of tribal issues in Arizona, Sonora,
California, and Baja California through research papers. These
papers highlighted research topics that needed to be addressed in
other geographic areas of the border region. From there, SCERP
began identifying researchers. Not only did they need to be techni-
cally proficient and have an affinity for working with U.S.-Mexican
border region tribal nations, they also had to understand the rules
and protocols (ways of conducting business under tribal culture) that
must be followed when working with the nations. In addition, they
had to be sensitive to the history of the relationship between tribal
nations and non-Indians—non-Indian researchers in particular.
Many past instances have seen researchers announce their presence
on tribal lands, gather data, and disappear without ever presenting
their data to the tribe—and more importantly, without recognizing
the sovereign tribes’ specific protocols for carrying out research and
their rights to the proprietary data gathered. This was exactly the sit-
uation SCERP did not want to re-create. The process of pairing the
right researchers with the right nations took nearly a year.

RESEARCH MISSION AND OBJECTIVES

The overall mission of the program was to assist in devising and
implementing culturally sensitive and sustainable resources that
would aid the nations in making decisions about their lands. SCERP
hoped these studies and tools would encompass:
* Economics, such as marketing surveys and ecotourism
feasibility studies
e Health care, including establishment of the unique links
among environmental exposure, tribal customs, and health
effects
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* Energy, especially wind energy

e Information technology, especially GIS

* Human resources, including environmental training and
education

* Community needs, including tribal boundary definition

* Water, such as sourcing, treatment, and disposal

* Natural resources, such as forestry

e Soils, including laboratory analysis

However, the studies and tools SCERP would ultimately help
develop depended upon the needs of the particular tribes. Almost all
projects consisted of an initial inventory and accounting of available
resources, an evaluation of their current status, and organization of
that data or asset. GIS was often used to first collect and conceptu-
alize issues, and then to display data for decision making on issues
such as carrying capacities, natural resource yields, and management
plans. From there, the specific research approaches for SCERP
included:

* Conducting research important to the nations

e Providing tangible results to participating tribes

* Appreciating the nature and protocol of research with tribal

nations

* Recruiting a cadre of knowledgeable and culturally sensitive

researchers

* Receiving guidance from tribal councils and staff

e Building capacity with the tribes

* Initiating a series of demonstration and pilot projects

* Developing studies and tools that are transferable to other

tribes

* Exporting the research to other tribes so they can actually use it

Developing the Program
SCERP’s initial contacts with tribal EPA representatives led to a

variety of activities, including visits, conversations with other agen-
cies, and tours of tribal lands, all of which culminated in a meeting
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with tribal council presidents to offer assistance. Native authorities
then developed a list of needs and priorities and SCERP selected for
action those that could be accomplished.

A key component of the research plan was to maintain an appro-
priate methodology and respectful interaction with tribal represen-
tatives. SCERP researchers did not seek to approach tribes as
outside experts but as collaborators seeking active participation in
mutually beneficial projects. As a result, these projects were
approached with sensitivity toward the collective tribal nation con-
cerns and made every effort to involve the tribes at all stages of the
research. The ultimate goal was to foster inter-tribal cooperation on
a binational level, an approach geared toward building capacity by
using existing tribal strengths.

Obtaining tribal approval for a project sometimes meant finding
a sponsoring government agency within the tribe. This entailed
meeting with the tribal administrator, obtaining council approval,
and then presenting the idea to different departments to find a
proper “host.” Although SCERP funded the work, SCERP
researchers were met with mistrust and skepticism, which resulted in
the need for many visits for the important task of simply listening
to tribal representatives to understand the decision-making process
and use for the research.

Researcher sensitivity involved not only conducting research to
support the tribe’s needs, but also helping the tribe ask the right
research question. Often, a client recognizes a problem that must be
addressed, but the solution might not be readily evident. It is
incumbent upon the researcher to determine whether the question is
appropriate or should be revised. This dialogue occurred between
the nations and SCERP and led to stronger research projects.

For example, the Tohono O’odham Nation became involved in
two projects: the GIS project with UofU and the mine tailings proj-
ect with NMSU. The Cyprus-Tohono copper mine had a mine tail-
ings pond left from ore processing during the 1970s. This leftover
waste material had a high iron content, and the tribe wondered
whether it might be suitable for use as an iron fertilizer for golf
courses in the southwestern United States. The first meetings and
interactions helped the tribe define and refine its research questions.
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The modified research questions ultimately became:
* What were the iron characteristics of the material in the
tailings pond?
* Do plants, especially turfgrass, respond to the material in
iron-deficient conditions?
* Does the industry—golf courses and recreation areas—

have a need for this material?

Other projects began in a similar fashion. Eventually, over a
three- to five-year span, SCERP faculty from the five U.S. universi-
ties, as well as a number of Mexican universities and NGOs, worked
closely with interested native communities and appropriate govern-
ment agencies to:

e Identify the need for baseline environmental data on the

reservation or Indian community

* Analyze the nations’ political contexts; assess the effectiveness

of various conflict-resolution methodologies; and investigate
the impact of international, federal, state, and local govern-
ment environmental policies on tribal sovereignty

e Provide public outreach by sponsoring conferences and work-

shops to disseminate the research results

WORKING WITH TRIBAL NATIONS:
LESSONS LEARNED

During this multi-year project, one broad lesson learned was that
SCERP researchers were ultimately working for the people in the
tribal community, not just for themselves. As well, many researchers
learned the true differences between sharing ideas versus imposing
ideas, and understanding what it is to see the world from a different
perspective versus proselytizing. One outcome of this shift in
approach was that, after reviewing the final products, in many cases
the tribes discovered a value of the work that had not been apparent
to the academic researchers, adding even more value to the end
result.

Perhaps the most valuable lesson researchers gleaned—and hope
to communicate to others who do research with tribal nations—was

that the tribal nations’ ways of conducting business must be
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respected. Tribal governments, traditions, and protocols differ with
every nation. There is no way to conduct significant research with-
out first forming a meaningful relationship with the tribe, and that
comes only through learning how the tribe operates and how its pro-
tocol should be followed.

For instance, research results must first be presented to the tribal
council and the tribal administrator should facilitate that process.
Tribal councils expect as much respect as do federal and state gov-
ernments in the United States and Mexico; just as there are path-
ways to reach the upper echelons of these governments, there are
similar pathways in tribal governments. These ideas are explored
more fully in the Epilogue of this volume.

Tribal governments are small and there is a tendency to assume
they are agile and able to reach quick decisions about research.
However, that is not the case. The tribal sense of urgency was not
the same as many researchers’, and that meant reviews of research
and approvals took much longer than expected—perhaps as long as
federal or state entities in the United States or Mexico would take.
Further complicating matters was the fact that some tribal govern-
ments change with elections every two years, so elements of the
researchers’ relationships with the tribes sometimes needed to be
reestablished.

With this in mind, future researchers addressing tribal issues
should allow in their plans enough time to learn how the tribe oper-
ates and to develop appropriate relationships under those condi-
tions. Building the relationship is an ongoing process where trust is
gained over time and, as is often the case when working across cul-
tures, through frequent and extra effort on the part of the parties
involved. In an effort to provide new depth to their relationship
with the Tohono O’odham, ASU researchers invited tribal members
to their campus for a tour and hands-on look at how business and
research are conducted at a U.S. university. This helped the tribe
better understand the approach of the researcher.

This basis for understanding was also important for non-disclosure
agreements between tribes and academia. While the research con-
ducted on tribal lands—which are sovereign nations—is proprietary as
far as the tribal nation is concerned, academics need and want to pub-
lish their research results. Many STEP researchers faced this dilemma.
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For example, during the NMSU mine tailings project, the Tohono
O’odham requested, as it did of UofU during its GIS project, that
NMSU researchers sign non-disclosure and confidentiality agree-
ments to protect tribal interests. There were several problems with
this. First, NMSU has a policy prohibiting signing such agreements.
Second, NMSU’s College of Agriculture and Home Economics—
with which the NMSU researchers are affiliated—discourages this
type of proprietary, contract research. Third, the research needed to
be published in peer-reviewed journals before the tribe could have
any credibility as a supplier of an effective iron fertilizer. The tribal
representatives recognized the importance of the third factor and
waived the rights to confidentiality. They did, however, request and
receive the right to review any manuscripts prior to publication.

Therefore, learning the protocol of providing information should
be the first activity of any researcher working with tribes. The next
tasks would be to have the tribal members articulate what research
they need, then secure the permission to perform it. Researchers
should never arrive on a sovereign nation’s land and announce what

research they believe is needed.

SUMMARY OF SPECIFIC PROJECT FINDINGS

The specific projects successfully accomplished are listed in Table 1.
While more detailed information is presented in the chapters of this
volume, summarized here are the various findings of the STEP projects.

During “The Cocopah Indian Tribal Environmental Education
Project,” (see Epilogue) researcher Richard Meyers learned about the
challenges of implementing a project in an indigenous community
that is wrestling with the competing interests of environmental
preservation and development within its definition of what it means
to be a sovereign nation. The working relationship between a tribe
and a university requires a delicate approach; it is an ongoing
process that must commit to recognizing and allowing the tribal
nation to voice and assert its own decisions while at the same time
communicating and working with the research community’s aca-

demic and scientific institutions.

10
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Table 1. Tribal Nations and Projects Accomplished
through STEP

. Mexican . . .
U.S. Tribal Name . Location Project Deliverables
Tribal Name
Maps, software, and
GIS electronic data
resources
Tohono O’odham P4pago Southern Arizona . - .
Mine tailings Experimental
evaluation and golf evaluation and market
industry market survey | survey
. Collection of environ-
, Southwestern Environmental X
Cocopah Cucapd . . mental education
Arizona education .
materials
. Sustainable economic Evaluation of
. . Santa Catarina, s . .
Paipai Paipai . P development activities | sustainable economic
Baja California . .
evaluation practices
Yselta del Sur . ) Anemometer
. . Tiguas El Paso, Texas Wind survey
Pueblo Tigua Tribe procurement

Source: Authors

Environmental education is not a commodity package that can be
delivered to the tribe via academia, Meyers discovered. And con-
versely, tribal knowledge cannot be extracted from the tribe and put
on exhibit for other cultures. A trusting and effective working rela-
tionship must exist if a knowledge exchange is to occur and a valu-
able research project is to succeed. In the same vein, as is evident in
Susan Williams’ “Indigenous Education: A Literature Review,”
research has demonstrated that when set in a culturally appropriate
framework, knowledge of indigenous plants, animals, and geological
features is associated with better learning outcomes and conserva-
tion of local resources.

The importance of flexibility was reiterated in Jacob Massoud’s
and John Peterson’s wind potential survey with the Tigua tribe in
Texas, as detailed in the chapter titled “Ysleta del Sur Pueblo Tigua
Tribe of El Paso, Texas.” After determining which areas on the reser-
vation might be appropriate sites for a wind farm, the project was
successful in working with the tribe to obtain permanent access to
an anemometer to determine seasonal and time-of-day wind avail-

ability. The most important lessons learned, however, were that

11
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researchers should be open-minded and adaptable to any circum-
stances that might arise, and how tribal protocol, traditions, and the
tribe’s proprietary information might affect the timeline for con-
ducting a project.

In their preparation of GIS materials for the Tohono O’odham
Nation in Arizona, Phoebe B. McNeally, Barry Biediger, and Daniel
McCool, authors of “The Development of a Geographic Information
System at Tohono O’odham Nation, Arizona,” had expected formal,
written answers to a questionnaire they developed at the outset of
the process. They were at first disappointed that the answers they
received and the way they received them—through conversations
with tribal representatives—were so informal. Yet, a closer look
proved the answers were still useful, and so then was the develop-
ment process of the questionnaire. It was clear that the question-
naires brought about a deeper consideration of the nation’s data
needs than if a detailed questionnaire had not been made.

In evaluating the Tohono O’odham’s mine tailings in “Iron-Rich
Mine Tailings Fail to Perform as Fertilizer: An Economic
Development Model,” John G. Mexal and his team yielded several
results that could benefit other tribes. The survey of the golf course
industry in the southwestern United States revealed that iron nutri-
tion is a serious concern to golf course managers; there is a general
dissatisfaction with many current iron fertilizers; an efficacious iron
fertilizer would be readily accepted by the industry; and cost would
not likely be an issue for application to golf course fairways, roughs,
and tees. Also, the study revealed that the tribe’s mine tailings failed
to improve the growth, color, or mineral content of any of the six
plant species tested in two trials. It appears there is little benefit to
developing a fertilizer product from the mine tailings on the Tohono
O’odham lands, unless it is possible to further refine the product to
improve iron availability without greatly increasing production
costs.

For the Santa Catarina community of the Paipai in Baja
California, Michael Wilken-Robertson created strategies that could
help bring about sustainable development practices, both for this
community and tribes elsewhere. “Strategies for Sustainable
Development of Natural and Cultural Resources in the Paipai Indian
Community of Santa Catarina, Baja California” shows that when

12
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land use possibilities were evaluated, ecotourism, conservation, and
grazing agriculture were determined to be the best uses for the land.
An evaluation of cultural resources revealed that increasing hand-
craft production might be a viable economic activity. Further stud-
ies are needed to determine the feasibility and sustainability of these
activities to ensure a dynamic, diversified economy for the commu-
nity. Academia, rather than expensive consultants, is ideally suited
to carry out these studies through the continued collaboration of
the indigenous community with the Instituto de Culturas Nativas de
Baja California (CUNA), Universidad Auténoma de Baja California,
SCERDP, and other institutions.

The volume also includes two other chapters by Wilken-
Robertson. “Indigenous Groups of Mexico’s Northern Border
Region” examines the impact of the U.S.-Mexican border on the
environments of native and migrant groups within the Mexican bor-
der region. “Indigenous Groups of Baja California and the
Environment” discusses environmental issues faced by tribal groups
in the Baja California peninsula. As well, included herein is an
abridged version of Kathleen Coates Hedberg’s Master’s thesis for
the SDSU Department of Public Health, “Association of
Gastrointestinal Illnesses and Environmental Factors in a Kumiai
Indian Community in Baja California, Mexico.”

CONCLUSION

As Tigua tribal member Massoud articulated in his chapter, the
SCERP program was hardly a panacea, but it did provide a venue for
communication and a chance to develop and cultivate working rela-
tionships—processes regarded by both parties as productive. The
Indian and academic participants came to know each other and each
others’ ways, and the program slowly evolved into a fruitful rela-
tionship between tribes and academia. As participants come and go
within tribal governments and the universities, predicting whether
the relationships will survive beyond the parameters of the SCERP
Tribal Environmental Program is difficult. But, perhaps the positive
history of working together will promote new and varied exchanges,
Massoud wrote.
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The extended effect of STEP yielded a research approach for aca-
demia and other consultants who work with tribal nations. The pro-
gram developed a number of valued products that provided positive
outcomes for the nations involved. In addition, the expertise devel-
oped within SCERP allows subsequent research projects to be con-
ducted as sensitively and effectively as possible, and without undue
delay. Such liaison enables SCERP researchers to readily assist tribal
members, agencies, and councils to apply for and conduct EPA,
General Assistance Program (GAP), and SCERP grants and con-
tracts.

Through this endeavor, many tribal nations discovered a wealth
of information and assistance available from willing partners within
the universities. The schools, in turn, found a new community to
serve as part of its academic education and training mission. SCERP
can be the vehicle that continues to facilitate these links between
academia and tribes.
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Resumen Ejecutivo

El Programa Ambiental de CIPAS

para les Comunidades Indigenas

D. Rick Van Schoik y Amy Conner

INTRODUCCION

Aproximadamente de 40,000 personas y una base territorial de 3
millones de acres componen alrededer de 60 naciones y comunidades
indigenas estadounidenses y mexicanas abarcadas por la zona
fronteriza México-E.U., definida como los 100 kilémetros al norte y
sur de la frontera internacional entre los Estados Unidos y México.
Los territorios originales de las tribus en esta regién—los cuales
incluyen California, Baja California, Arizona, Sonora, Texas, y
Coahuila—estdn ahora divididos en dos por la frontera
internacional.

A pesar del prohendo conocimiento ancestral de sus tierras y
entorno, estas tribus han sido excluidas de algunos programas
ambientales tradicionales. Muy frecuentemente, en los informes
finales de muchos proyectos, las poblaciones nativas apenas fueron
mencionadas en un pédrrafo general denotando un esfuerzo
superficial por incluirlas. Previo a los afios noventa, la participacién
de las naciones tribales en cualquier iniciativa de gobierno de los
E.U., se limitaba usualmente a las actividades donde las tribus
claramente necesitaban ser integradas o estar presentes para evitar
demandas legales. Sin embargo, la Agencia de Proteccién Ambiental
de los E.U. (EPA, por sus siglas en inglés) reconocié la relacién
estrecha entre la soberania, equidad ambiental, contaminacién
transfronteriza y la salud humana, decidiendo incorporar a ambos
intereses, estatales e indigenas, en sus programas fronterizos. Las

iniciativas recientes Frontera XXI y Frontera 2012 son ejemplos
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excelentes de la integracién de las tribus en los esfuerzos locales de
planeacién e implantacién. Incluso existe un programa especial de
financiamiento para ayudar a que las tribus hagan frente a la
prevencién de la contaminacién. En México, sin embargo, la
condicién menos formal de los indigenas ha diluido su funcién en
programas ambientales fronterizos mexicanos. El problema critico
para el futuro serd la integracién de las perspectivas y necesidades de
estas comunidades indigenas (Figura 1) en una visién multinacional
compartida para la regién fronteriza.

El Centro de Investigacién y Politica Ambiental del Suroeste
(CIPAS) elaboré Programa Ambiental para las comunidades
indigenas del (STEP, por sus siglas en inglés) como un esfuerzo
binacional, multiuniversitario para estudiar el desarrollo de los
recursos naturales y la planificacién compartida entre las
comunidades indigenas de Americanos Nativos interesadas y
localizadas a lo largo de la frontera México-E.U. en esta iniciativa de
investigacién aplicada interdisciplinaria involucré a estudiantes y
espcialistas técnicos de la Universidad Estatal de San Diego (SDSU),
la Universidad del Estado de Arizona (ASU), la Universidad de Utah
(UofU), la Universidad Estatal de Nuevo México (NMSU), y la
Universidad de Texas en El Paso (UTEP) asi como colegas de
diversas universidades mexicanas. Entre las tribus que el programa
atendié se encuentran los Paipai de Santa Catarina, Baja California;
los Tohono O'odham de Arizona; y los Ysleta del Sur Tribu Pueblo
Tigua de El Paso, Texas.

El propésito de este programa piloto fue construir un conjunto
critico de investigacién acerca de la diversidad de los problemas
ambientales, y los asuntos socioecondémicos y politicos que desafian
los esfuerzos de las comunidades indigenas para lograr un desarrollo
sustentable en la regién fronteriza México-E.U. Por medio de
capacitacién y oportunidades educativas para los miembros de las
tribus, as{ como la experiencia técnica especializada en el desarrollo
de Sistemas de Informacién Geogrdfica (GIS, por sus siglas en
inglés), el programa buscé fomentar interacciones productivas entre
académicos, organismos gubernamentales, instituciones no

lucrativas y los mismos grupos ind{genas.
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NECESIDADES DE LAS TRIBUS

El desafio para todas las naciones es el desarrollar simultdneamente
todos los sectores de la sociedad—ambiental, salud humana,
econdmico, y empresarial—para que ninguno sufra a expensas de los
otros. Los esfuerzos indigenas que tienen la intencién de cumplir
este desafio, son similares a los programas en otras naciones, pero las
tribus necesitan mejorar la coordinacién inter e intra-agencias,
construir su capacidad en general, y mejorar la toma de decisiones
basada en la ciencia para tener éxito.

A través de su involucramiento con STEP especificamente, las
tribus debieron ser provistas de informacién bdsica que pudieran
presentar a los gobiernos federal y estatal para obtener apoyo
financiero y tener acceso a programas y servicios. Las comunidades
indigenas mexicanas que han desarrollado planes de manejo de
recursos naturales han encontrado que esta informacién a menudo
facilita el acceso a fondos publicos y privados para la realizacién de
algunas de las acciones de esos planes. Otras necesidades generales
inclufan:

* Una encuesta de la industria que informe a las tribus acerca

del valor de sus productos para la comercializacién

* Una remesa de materiales educativos sobre temas ambientales

* Herramientas de GIS

* Muestreo y andlisis del suelo, agua, y aire

e Planeacién del desarrollo de energia

* Sitios de Red Electrénica, Discos Compactos y otros

materiales electrénicos

El Papel de la Academia

CIPAS se involucré con este proyecto a peticién de la EPA y la
Secretaria de Medio Ambiente y Recursos Naturales (SEMARNAT)
de México. En aquel entonces, a finales de los noventas, ambas
agencias ambientales federales estaban desarrollando programas
ambientales binacionales que inclufan comunidades indigenas.
Inicialmente, la EPA y SEMARNAT, aunque eran sensibles a las
necesidades tribales y atentos a sus capacidades, no tenfan la
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experiencia o el historial que les permitiera integrar los intereses
indigenas de ambos lados de la frontera y asi ayudarles en sus
esfuerzos ambientalistas.

CIPAS fue una organizacién ideal para encabezar un programa
para mejorar las aptitudes de las naciones indigenas para atender
asuntos ambientales. El consorcio tuvo la intencién de asesorar en el
desarrollo de ambas habilidades de las tribus para ocuparse de
asuntos ambientales y de salud as{ como también en el mejoramiento
de la calidad ambiental, especialmente en las dreas de contaminacién
del agua, tierra y aire.

Las naciones indigenas son un microcosmo ambiental de la regién
fronteriza. Las tierras tribales son 4ridas y las comunidades estdn
plagadas por la pobreza. Muchas experimentan crecimiento
demogrédfico significativo. Algunas tribus sufren, de manera
importante, la fragmentacién de un limite politico adicional—Ia
frontera internacional entre México y los E.U. Con sus
conocimientos en estudios transfronterizos, modelos de
cooperacién, y la experiencia de colaboracién en asuntos
binacionales, CIPAS puede traducir los descubrimientos cientificos
o técnicos en informacién significativa que pueden usar los
hacedores de politicas. El consorcio tiene relaciones con
investigadores de grupos indigenas en ambos lados de la frontera
México-E.U., asi como la experiencia ambiental desarrollada en los
tltimos 14 afios investigando asuntos ambientales de la regidén
fronteriza.

En 1999, CIPAS empezd el programa de STEP basdndose en las
investigaciones de Alan Kilpatrick en SDSU y Diane Peart en la
ASU. Habian examinado un pufiado de asuntos tribales en Arizona,
Sonora, California, y Baja California a través de documentos de
investigacién. Estas publicaciones resaltaban temas de investigacién
que necesitaban ser atendidos en otras dreas geogrdficas de la regién
fronteriza. A partir de alli, CIPAS empezé a identificar
investigadores. No sélo necesitaban ser técnicamente diestros y tener
una afinidad para trabajar con naciones indigenas de la regién
México-E.U., también debian entender las reglas y protocolos (o las
formas de conducir los asuntos de conformidad con los requisitos
tribales) que deben ser seguidos al trabajar con las naciones.
Ademds, tuvieron que ser sensibles a la historia de las relaciones
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entre las naciones indigenas y no indigenas con investigadores no
indigenas en particular. Muchas instancias pasadas han visto a los
investigadores anunciar su presencia en tierras tribales, obtener
informacién y desaparecer sin presentar sus datos a las tribus—y mds
importante adn, sin reconocer los protocolos de soberania
especificos de las tribus para llevar a cabo investigacién y sus
derechos de propiedad relacionados con los datos colectados. Esta
fue exactamente la situacién que CIPAS no quiso repetir. El proceso
de juntar a los investigadores indicados con las naciones correctas
tomé casi un afio.

MISION Y OBJETIVOS DE LA INVESTIGACION

La misién global del programa fue el asistir en idear e implantar
recursos sostenibles y culturalmente sensitivos que auxiliarian a las
comunidades en  tomar decisiones acerca de sus tierras. CIPAS
albergd la esperanza de que estos estudios y/o herramientas
abarcarfan:
* Economia, en aspectos tales como encuestas de mercado y
estudios de factibilidad ecoturistica
e El cuidado de la salud, incluyendo el establecimiento de
enlaces dnicos entre la exposicién ambiental, las costumbres
tribales, y los efectos en la salud
e La energia, especialmente la energia del viento
* La tecnologfa de la informacién, especialmente GIS
* Los recursos humanos, incluyendo educacién y entrenamiento
ambiental
* Las necesidades de la comunidad, incluyendo la definicién de
la delimitacién tribal
* Agua, en asuntos tales como fuentes, tratamiento, y desecho
* Recursos naturales, como la silvicultura

* Suelos, incluyendo andlisis de laboratorio

Sin embargo, los estudios y las herramientas que CIPAS
finalmente ayudaria a desarrollar dependerian de las necesidades de
las tribus particulares. Casi todos los proyectos consistian de un
inventario inicial y la estimacién de los recursos disponibles, una

evaluacién de su estado actual, y organizacién de esos datos o
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activos. GIS fue a menudo utilizado para primero recoger y
conceptualizar asuntos, y luego desplegar datos para la toma de
decisiones en asuntos tales como capacidades de carga, rendimientos
de recursos naturales, y planes de manejo. De alli, los enfoques
especificos de investigacién para CIPAS incluyeron:
e El realizar investigaciones importantes para las naciones
e El proporcionar resultados tangibles a las tribus participantes
e Apreciar la naturaleza y protocolo de la investigacién con
naciones indigenas
* Reclutar a un grupo de investigadores conocedores y
culturalmente receptivos
* Recibir orientacién de concejos indigenas y el cuerpo
administrativo
e Construir capacidades de respuesta en las tribus
* Iniciar una serie de demostraciones y proyectos pilotos
* Desarrollar estudios y herramientas que sean transferibles a
otras tribus
* Exportar la investigacién a otras tribus para que la utilicen

realmente
Desarrollando el Programa

Los contactos iniciales de CIPAS con representantes tribales de la
EPA condujeron a una variedad de actividades, incluyendo visitas,
conversaciones con otras agencias, y excursiones en tierras
indigenas, todo lo cual culminaba en una reunién con los
presidentes de consejos tribales para ofrecerles apoyo. Las naciones
desarrollaron posteriormente una lista de necesidades y prioridades
y CIPAS selecciond para la accién aquellas que pudieran cumplirse.

Un componente clave del plan de investigacién fue el mantener
una metodologia apropiada y una interaccién respetuosa con
representantes tribales. Los investigadores de CIPAS no buscaban
acercarse a las tribus como expertos externos sino como
colaboradores buscando soluciones mutuamente beneficiosas. Como
consecuencia, estos proyectos fueron abordados con sensibilidad
hacia las preocupaciones tribales colectivas de la nacién e hicieron

todo el esfuerzo para involucrar a las tribus en todas las etapas de la
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investigacién. El objetivo final fue el fomentar la cooperacidén inter
tribal en un nivel binacional, un acercamiento encausado hacia la
construccién de capacidad utilizando las fuerzas tribales existentes.

Obtener la aprobacién de la tribu para un proyecto algunas veces
significé el encontrar a un organismo gubernamental patrocinador.
Esto conllevé al encontrarse con el administrador tribal, obteniendo
la aprobacién del consejo, y luego presentando la idea a diferentes
departamentos para encontrar un “anfitrién” correcto. Aunque
CIPAS financié el trabajo, los investigadores CIPAS fueron
recibidos con desconfianza y escepticismo, lo cual resulté en la
necesidad de muchas visitas para cumplir con la importante tarea de
escuchar simplemente a representantes tribales para asi entender el
proceso de decisién y el uso de la investigacién.

La sensibilidad del investigador no sélo involucraba el conducir
investigaciones para dar soporte a las necesidades del cliente, sino
también el ayudar al cliente a hacer la pregunta de investigacién
correcta. A menudo, el cliente reconoce un problema que debe ser
atendido, pero la solucién puede no ser ficilmente evidente. Es
competencia del investigador el determinar si la pregunta es
apropiada o deberia ser revisada. Este didlogo ocurrié entre las
naciones indigenas y CIPAS y condujo a proyectos de investigacién
mds fortalecidos.

Por ejemplo, la nacién Tohono O'odham se involucré en dos
proyectos: El proyecto GIS con la Universidad de Utah y el proyecto
de residuos mineros con NMSU. La mina de cobre de Cyprus-
Tohono dejé un estanque de residuos de la mina que quedo del
proceso minero durante los 1970s. Este material de desecho residual
tenfa un alto contenido de hierro, y la tribu se preguntaba si podria
servir como fertilizante de hierro para campos de golf en el sudoeste
de los Estados Unidos. Las primeras reuniones e interacciones
ayudaron a que la tribu definiera y refinara sus preguntas de
investigacién. Las preguntas de investigacién modificadas
finalmente se convirtieron en:

* ;Cudles eran las caracteristicas de hierro del material en el

estanque de residuos?

* ;Responden las plantas, especialmente el pasto de golf, al

material en condiciones deficientes en hierro?
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e ;Tiene la industria de campos de golf y 4reas de recreacién
una necesidad para este material?

Otros proyectos comenzaron de manera similar. Eventualmente,
en el curso de tres a cinco afios, investigadores CIPAS de las cinco
universidades de los E.U., asi{ como algunas universidades mexicanas
y organizaciones no gubernamentales, trabajaron estrechamente con
comunidades nativas interesadas y organismos gubernamentales
apropiados para:

e Identificar la necesidad de datos ambientales de base sobre la

reserva o comunidad indigena

* Analizar los contextos politicos de las naciones; evaluar la

efectividad de diversas metodologias de resolucién de
conflictos; e investigar el impacto de politicas ambientales
internacionales, federales, estatales y locales en la soberania de
las tribus

* Proveer difusién publica patrocinando talleres y conferencias

para dar a conocer los resultados de investigacién

TRABAJANDO CON NACIONES INDIGENAS:
LECCIONES APRENDIDAS

Durante este proyecto multi-anual, una leccién ampliamente
aprendida fue que los investigadores CIPAS estaban trabajando
finalmente para la gente en la comunidad indigena, y no sélo para
ellos mismos. Igualmente, muchos investigadores aprendieron las
verdaderas diferencias entre compartir ideas contra la imposicién de
ideas, y a entender lo que es ver el mundo desde una perspectiva
diferente a la proselitista. Un resultado de este cambio en el
acercamiento fue que, después de revisar los productos finales, en
muchos casos las tribus descubrieron un valor del trabajo que no
habia sido aparente para los investigadores académicos, afiadiendo
aun mds valor al resultado final.

Quizd la leccién mds valiosa que los investigadores recabaron—y
esperan comunicar a otros que hacen investigaciones con naciones
indigenas—fue que la forma de conducir los asuntos de las naciones
tribales debe ser respetada. Los gobiernos tribales, las tradiciones, y
los protocolos difieren con cada nacién. No hay manera de dirigir
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una investigacién relevante sin primero formar una relacién
significativa con la tribu, y eso viene sélo a través del aprender c6mo
funciona la tribu y cémo deberd ser seguido su protocolo.

Por ejemplo, los resultados de investigacién primero deben ser
presentados ante el consejo tribal y el administrador tribal deberd
facilitar ese proceso. Los consejos tribales esperan tanto respeto
como hacen los gobiernos federales y estatales en los Estados Unidos
y México; asf como hay sendas para alcanzar los escalones superiores
de estos gobiernos, asi mismo hay sendas similares en los gobiernos
tribales. Estas ideas son exploradas mds completamente en el
Epilogo de este volumen.

Los gobiernos de las tribus son pequefios y hay una tendencia a
asumir que son 4giles y capaces para cumplir con decisiones rdpidas
acerca de la investigacién. Sin embargo, ese no es el caso. El sentido
tribal de urgencia no fue igual que el de muchos investigadores, y
eso significé que revisiones de investigacién y aprobaciones tomaron
mucho mds tiempo de lo esperado quizd tanto como el tiempo que
las entidades federales o estatales en los Estados Unidos o México
pudieran tomarse. Adicionalmente complicando la situacién fue el
hecho de que algunos gobiernos tribales cambian con las elecciones
cada dos afios, asf que algunas de las relaciones de los investigadores
con las tribus necesitaron ser restablecidas.

Con esto en mente, los investigadores futuros ocupdndose de
asuntos tribales deberfan incorporar en sus planes bastante tiempo
para aprender cédmo opera la tribu y desarrollar relaciones
apropiadas bajo esas condiciones. Construir la relacién es un
proceso continuo, donde la confianza es ganada en el tiempo vy,
como a menudo es el caso al interactuar entre culturas, a través de
esfuerzo frecuente y adicional de parte de las partes involucradas. En
un esfuerzo para proveer nueva profundidad a su relacién con el
Tohono O'odham, los investigadores de ASU invitaron a miembros
tribales a su campus para una excursién y una vista de participacién
activa de cémo los negocios y la investigacién son conducidos en la
universidad de E.U. Esto ayudd a la tribu a mejor entender el
enfoque del investigador.

Este principio bdsico para el entendimiento fue también
importante para los contratos de confidencialidad entre tribus y
academia. Mientras la investigacién conducida en tierras tribales—
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que son naciones soberanas—es de su propiedad segin concierne a la
nacién tribal, los académicos necesitan y desean publicar los
resultados de su investigacién. Muchos investigadores de STEP
confrontaron este dilema. Finalmente, los equipos de investigacién
firmaron contratos de confidencialidad, trabajaron estrechamente
con las agencias de las naciones para conocer acerca de qué
necesitaba ser protegido, y cedieron los derechos finales de revisién
a la nacién.

Por ejemplo, durante el proyecto de residuos mineros de NMSU,
los Tohono O'odham pidieron, asi como lo hicieron con la
Universidad de Utah durante su proyecto GIS, que investigadores de
NMSU firmaran contratos de confidencialidad para proteger
intereses tribales. Hubo varios problemas con esto. Primeramente, la
NMSU tiene una politica que prohibe firmar tales contratos.
Segundo, La Escuela de Agricultura y Economia del Hogar de la
NMSU—a la cual los investigadores NMSU estdn afiliados—
desalienta la investigacién basada en el contrato de propiedad.
Tercero, la investigacién necesitaba ser publicada en revistas
arbitradas antes de que la tribu pudiera tener credibilidad como
proveedor de un efectivo fertilizante de hierro. Los representantes de
la tribu reconocieron la importancia del tercer factor y renunciaron
a los derechos de confidencialidad. Ellos, sin embargo, demandaron
y recibieron el derecho a revisar cualquier escrito antes de su
publicacién.

Por consiguiente, aprender el protocolo de suministro de
informacién deberd ser la primera actividad de cualquier
investigador trabajando con tribus. Las siguientes tareas serian el
lograr que los miembros tribales logren expresar qué investigacién
necesitan, luego obtener el permiso para realizarlo. Los
investigadores nunca deberdn llegar a la tierra de una nacién

soberana y anunciar qué investigacién creen ellos que es necesaria.
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RESUMEN DE HALLAZGOS ESPECIFICOS DEL
PROYECTO

Los proyectos especificos cumplidos exitosamente estdn listados en
la Tabla 1. Mientras que la informacién mds detallada se presenta en
los capitulos de este volumen, aqui estdn resumidos los diversos
descubrimientos de los proyectos de STED.

Durante “El Proyecto de Educacién Ambiental de la Tribu
Indigena Cocopah”, el investigador Richard Meyers aprendié acerca
de los desaffos de implantar un proyecto en una comunidad indigena
que forcejea con los intereses en pugna de conservacién ambiental y
desarrollo dentro de su contexto de lo que significa ser una nacién
soberana. La relacién de trabajo entre una tribu y una universidad
requiere de un acercamiento delicado. Es un proceso continuo que
debe comprometerse a reconocer y permitir a la nacién indigena el
expresar y tomar sus propias decisiones mientras que al mismo
tiempo se comunica y trabaja con la comunidad de investigacién e

instituciones académicas y cientificas.

Tabla 1. Naciones Tribales y Proyectos Concluidos a
través de STEP

Nombre Nombre
Estadounidense Mexicano Ubicacién Proyecto Entregables
de la Tribu de la Tribu
Mapas, software y
GIS recursos electrénicos
de datos
Tohono O’odham Pdpago El sur de Arizona | Evaluacién de residuos »
mineros y encuesta Evaluacién
de mercado para la experimental y
industria de campos encuesta de mercado
de golf
Cocopah Cucupd £l 8 udoeste de Educacién ambiental Conj unto de .
Arizona educacién ambiental
Evaluacién de las
Paipai Paibai Santa Catarina, Desarrollo econémico costumbres
apat apa Baja California sustentable econémicas
sustentables
Ysleta del Sur Pueblo | Liibu Ysleta del Encuesta del potencial | Compra de un
X K Sur Pueblo El Paso, Texas R ,
Tigua Tribe Tigua del viento anemdmetro

Fuente: Los autores
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La educacién ambiental no es un paquete que puede entregarse a
la tribu por via de la academia, descubrié Meyers. Y asimismo, el
conocimiento indigena no puede ser extraido de la tribu y puesto en
exhibicién para otras culturas. Una relacién de trabajo confiable y
efectiva debe existir para que ocurra el intercambio de conocimiento
y un proyecto de investigacién valioso sea exitoso. Del mismo modo,
como es evidente en “Educacién Indigena: Una revisién literaria,”
de Susan Williams, la investigacién ha demostrado que cuando el
conocimiento de plantas indigenas, animales, y las caracteristicas
geolbgicas es posicionado en un marco culturalmente apropiado, el
conocimiento es asociado con resultados de mejor aprendizaje y
conservacién de recursos locales.

La importancia de la flexibilidad fue reiterada en la encuesta del
potencial de viento de Jacob Massoud y John Peterson con la tribu
Tigua en Texas, como se detalla en el capitulo titulado “Tribu Tigua
de Ysleta Del Sur Pueblo de El Paso, Texas.” Después de determinar
cudles dreas en la reservacién podrian ser apropiadas para una granja
edlica, el proyecto tuvo éxito en obtener para la tribu acceso
permanente a un anemdmetro para determinar la disponibilidad
estacional del viento y sus variaciones diarias. La leccién mds
importante aprendida, sin embargo, fue el que los investigadores
deben mantener su mente abierta y adaptable a cualquier
circunstancia que pueda surgir, y cémo el protocolo tribal, las
tradiciones, y la informacién de propiedad exclusiva de la tribu
podrian afectar la agenda para llevar a cabo un proyecto.

En su preparacién de materiales GIS para la nacién Tohono
O’odham en Arizona, Phoebe B. McNeally, Barry Biediger y Daniel
McCool, autores de “El Desarrollo de un Sistema de Informacién
Geogrdfico en la Nacién Tohono O'odham, Arizona”, habian
esperado respuestas formales, escritas para un cuestionario que
desarrollaron al principio del proceso. Estaban al principio
decepcionados de las respuestas que recibieron hayan sido tan
informales y la manera en que las recibieron a través de
conversaciones con representantes tribales. Sin embargo, una
observacién mds cercana probd que las respuestas todavia fueron

ttiles, y asi bien fue el proceso de desarrollo del cuestionario. Estaba
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claro que los cuestionarios destacaron una importancia mds
profunda de las necesidades de datos de la nacién a diferencia de lo
que hubiese reflejado un cuestionario menos detallado.

Al evaluar los residuos de la mina de Tohono O’odham en
“Residuos de Mina rica en hierro fallan en su desempefio como
fertilizantes: Un Modelo de Desarrollo Econédmico”, John G. Mexal
y su equipo produjeron varios resultados que podrian beneficiar a
otras tribus: La encuesta de la industria del campo de golf en el
sudoeste de los Estados Unidos revelé que la nutricién de hierro es
una preocupacién seria para los gerentes de campos de golf; hay un
descontento general con muchos fertilizantes de hierro actuales; un
fertilizante eficaz de hierro seria fdcilmente aceptado por la
industria; y el costo probablemente no serfa un asunto relevante
para su aplicacién en los diferentes espacios de los campos de golf.
También, el estudio revelé que los residuos de la mina de la tribu
fallaron en mejorar el crecimiento, color, o contenido mineral de
cualquiera de las seis especies de plantas utilizadas en dos pruebas.
Parecia existir poco beneficio en el desarrollo de un producto de
fertilizante de los residuos de la mina en las tierras Tohono
O’odham, a menos que fuera posible refinar el producto para
mejorar la disponibilidad del hierro sin aumentar enormemente los
costos de produccién.

Para la Comunidad Santa Catarina de los Paipai en Baja
California, Michael Wilken-Robertson cred estrategias que podrian
ayudar a llevar a cabo prédcticas de desarrollo sustentable, tanto
como para esta comunidad como para tribus en otros sitios. La
publicacién “Estrategias para el desarrollo sostenible de recursos
naturales y culturales de la comunidad India Paipai de Santa
Catarina, Baja California”, muestra que cuando las posibilidades de
uso del suelo fueron evaluadas, el ecoturismo, la conservacién, y la
agricultura para pastoreo fueron determinadas como los mejores
usos para la tierra. Una evaluacién de los recursos culturales reveld
que la produccidén creciente de artesanfas podria ser una actividad
econémica viable. Son necesarios estudios posteriores para
determinar la viabilidad y sustentabilidad de estas actividades para
asegurar una economia dindmica, y diversificada para la comunidad.
La academia, en vez de ser asesor{a cara, es idealmente adecuada para
llevar a cabo estos estudios a través de la colaboracién continua de
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la comunidad indigena con el Instituto de Culturas Nativas de Baja
California (CUNA), la Universidad Auténoma de Baja California,
CIPAS, y otras instituciones.

El tomo contiene dos capitulos de Wilken-Robertson también.
“Grupos Indigenas de la Regién Frontera Norte de México” examina
el impacto de la frontera México-E.U. en el medio ambiente de los
grupos nativos ¢ itinerantes dentro de la regién fronteriza de
México. “Grupos Indigenas de Baja California y el Medio Ambiente”
trata los asuntos ambientales que las tribus enfrentan en la peninsula
Baja California. Ademds se incluye una versién abreviada de la tesis
de maestria de Kathleen Coates Heberg para el Departamento de
Salud Publica en la Universidad Estatal de San Diego, la cual lleva
el titulo “La asociacién de enfermedades gastrointestinales y factores
ambientales en una comunidad indigena de la tribu Kumiai en Baja
California, México”.

CONCLUSION

Asi como Massoud el miembro de la tribu Tigua lo expresé en su
capitulo, el programa CIPAS dificilmente fue una panacea, pero
proporciond una via para la comunicacién y una oportunidad para
desarrollar y cultivar relaciones de trabajo y procesos considerados
productivos por ambos integrantes. Los participantes indios y
académicos llegaron a conocerse el uno al otro y sus formas de
interactuar, y el programa lentamente evolucioné hacia una relacién
provechosa entre tribus y academia. Como los participantes van y
vienen dentro de los gobiernos tribales y las universidades, es dificil
predecir si las relaciones sobrevivirdn mds alld de los alcances del
Programa Ambiental de Comunidades Indigenas del CIPAS. Pero,
quizd la historia favorable de trabajar conjuntamente promoverd
nuevos y variados intercambios, escribié Massoud.

El efecto extendido de STEP produjo un acercamiento de
investigacién para la academia y otros consultores que trabajan con
naciones indigenas. El programa desarrollé diversos resultados
valiosos que produjeron resultados positivos para las naciones
involucradas. Ademds, la experiencia desarrollada dentro de CIPAS
permitird que futuros proyectos de investigacién sean desarrollados
tan sensitivamente y eficazmente como sea posible, y sin retraso
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indebido. Tal alianza faculta a los investigadores CIPAS para ayudar
ficilmente a los miembros de las tribus, las agencias, y los consejos
para solicitar y llevar a cabo Programas de Asistencia General de
EPA (GAP, segin sus siglas en Inglés), asi como en apoyos y
contratos de CIPAS.

A través de este empefio, muchas naciones indigenas descubrieron
la disponibilidad de una riqueza de informacidn y asistencia a partir
de socios voluntariosos dentro de las universidades. Las escuelas, a
su vez, encontraron a una comunidad nueva a quien servir como
parte de su misién de educacién académica y entrenamiento. CIPAS
puede ser el vehiculo que continde facilitando estos vinculos entre la

academia y las tribus.
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I

Indigenous Groups of Mexico’s

Northern Border Region

Michael Wilken-Robertson

INTRODUCTION

The indigenous cultural heritage of Mexico’s northern border region
includes native tribes—relatively small, rural populations living on
communally held ancestral lands—and migrant indigenous groups—
larger populations of indigenous descent living in urban areas or
agricultural settlements, usually without a community land base.
This chapter examines the impact of the border on the environments
of both native and migrant groups within the Mexican border
region, which is defined as the 100-kilometer (km) zone south of
the U.S.-Mexican international political boundary.

Just as this definition of the border region is problematic when
considering ecosystems, watersheds, and other natural configura-
tions, it likewise leads to arbitrary distinctions when discussing the
indigenous peoples of the border region. For example, the territory
of some groups, such as the Tohono O’odham (referred to as Papago
in Mexico), extends beyond the 100 km zone. People in this tribe
also maintain constant contact with other closely related indigenous
peoples beyond the border region. Other groups, such as the Paipai
and the Kiliwa of Baja California, live outside the 100 km range but
are closely tied culturally, socially, politically, and economically to
indigenous and non-indigenous populations within the range. The
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Pai, Yaqui, and Pima are closely related groups on both sides of the
border, but their entire territories are north and south of the
100 km designation. For migrant indigenous groups, the concept of
the border region is even more problematic, as their residences may
range from staying a few hours or days in one place to permanent
settlements of transplanted ethnic colonias (neighborhoods that
sometimes lack access to utility services) in urban areas such as
Ciudad Judrez or Tijuana.

In spite of these problems, the 100 km limit has the advantage of
bringing into focus a few rural native groups and urban migrant
groups whose environments are directly affected by the border.
While this chapter should not be construed as a complete vision of
the impact of the border on Mexican tribes and their environments,
it will examine key issues and indicators of region-wide significance
and identify some of the many missing components to guide future
research and policy. Perhaps the most consistent finding of this
study is the notable lack of published or reliable baseline informa-
tion—particularly quantitative data such as that used for indica-
tors—for Mexico’s border tribes and their environments. The data
that exist are dispersed, embedded in databases, or simply unpub-
lished, and would require a major study to compile and synthesize.

Mexican federal government agencies do provide important
sources of information, although none offer datasets specific to
indigenous people of the border region. The National Commission
for the Development of Indigenous Peoples (in Spanish, Comisién
Nacional para el Desarrollo de los Pueblos Indigenas, or CDI), until
recently known as the National Indian Institute (in Spanish,
Instituto Nacional Indigenista, or INI), administers federal pro-
grams designed to assist indigenous peoples. The CDI website
(http://www.cdi.gob.mx) includes monographs on many tribes,
including the Kikapu and Papago, a socioeconomic database,
and other wuseful information. The National Institute of
Statistics, Geography, and Information (in Spanish, Instituto
Nacional de Estadistica, Geografia e Informdtica, or INEGI)
(htep://www.inegi.gob.mx) offers statistical and geospacial data. The
Secretariat of Environment and Natural Resources (in Spanish,
Secretaria de Medio Ambiente y Recursos Naturales, or SEMAR-
NAT) (http://www.semarnat.gob.mx) has an environmental database
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and information on environmental conditions and programs involv-
ing indigenous communities; however, there is no tribal program
such as the one administered by the U.S. Environmental Protection
Agency (EPA). The Secretariat of Health (in Spanish, Secretaria
de Salud) compiles information based on monthly reports from
its doctors throughout the nation and synthesizes this information
into the National Health Information System (in Spanish,
Sistema Nacional de Informacién en Salud, or SINAIS)
(htep://www.salud.gob.mx/index.html); this includes information
specific to indigenous communities.

Another important source of information is the Southwest
Center for Environmental Research and Policy (SCERP)
(htep://www.scerp.org), which has commissioned specific studies on
border tribes, including “Indian Groups of the California-Baja
California Border Region and Border Environmental Issues”
(Kilpatrick, et al. 1998). The Native Cultures Institute of Baja
California (in Spanish, Instituto de Culturas Nativas de Baja
California, or CUNA)(http://www.cunabc.org), a Mexican non-
profit association working with the indigenous tribes of the penin-
sula, has published several studies of baseline environmental
information and sustainable development in Baja California’s
Kumiai, Cucupd, Paipai, and Kiliwa tribes. Back issues of the
journal Borderlines, which include several articles on issues facing
border tribes, can be visited at the Americas Program website
(htep://www.americaspolicy.org).

NATIVE TRIBES OF MEXICO’'S BORDER REGION

The four native indigenous groups with a permanent land base liv-
ing within 100 km of the border, followed here by their U.S.
nomenclature, are the Kikapu (Kickapoo), Kumiai (Kumeyaay),
Papago (Tohono O’odham), and Cucapd (Cocopah). All these
groups are directly related to tribal groups in the United States,
some continuing to inhabit ancestral territory that was divided by
the U.S.-Mexican border and others having been separated from
their U.S. counterparts as a result of migrations and other historic
processes subsequent to European contact. These groups are prima-
rily rural and have communal land holdings; in many cases, some
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tribal members migrate seasonally or permanently to nearby towns.
Often, those who remain on communal lands retain indigenous
knowledge of traditional environmental management (including
hunting, gathering, and fishing strategies), and this increases their
possibilities for survival as they adapt to challenging economic,

environmental, social, and political changes.
Kikapu

The Kikapu of Coahuila are part of an Algonquin-speaking tribe of
northern origin that also inhabits lands in Oklahoma, Kansas, and
Texas (Hays 1996a). The Mexican Kikapu live primarily around the
town of El Nacimiento de los Kikapues, located in the municipality
of Melchor Muzquiz, Coahuila. According to INI (2003) and the
National Council on Population (in Spanish, Consejo Nacional de
Poblacién, or CONAPO), there were 339 Kikapu speakers in 1995
and only 138 in 2000 (this may reflect migration patterns when each
census was taken; also, many tribal members may not be speakers).
They live on approximately 7,022 hectares of ¢jido land, 6,500
hectares of which are used for cattle grazing and 500 of which are
used for the cultivation of wheat, oats, corn barley, beans, and
squash. Water for drinking and other domestic uses, as well as irri-
gation, comes from the springs of the Sabinas River; drinking water
is brought directly from the source while the rest of the water is
channeled into a canal that flanks the community.

Hunting has long been an important economic and ritual activity
for the Kikapu. Wild nuts and chilies collected from communally
owned wild groves are important natural resources that are gathered
for sale. Firewood is the main source of fuel, although natural gas is
also brought in tanks from nearby towns. Some families use gaso-
line-fueled generators or oil lamps (Embriz Osorio 2003). Since
1832, the Kikapu have enjoyed the right to pass freely across the
border and although they have had to defend their border crossing
rights, they are probably less impacted by the border than any of the
other border tribes (Hays 1996a). Telephone, telegraph, mail, and
health services are not available in the community; for these the
Kikapu must go to the county seat.

34



Indigenous Groups of Mexico’s Northern Border Region

Papago

The Papago (known as Tohono O’odham and Hia’ched O’odham in
Arizona) have traditionally been agriculturalists. For centuries they
have raised beans, corn, teparies, and other plants adapted to the
arid desert of northern Sonora and southern Arizona. During the
dry season (winter) they focus on hunting and gathering. Even
today, the hunting of deer and gathering of saguaro fruit and other
wild foods has both economic and ceremonial importance for the
Papago. Their traditional territory was bisected as a result of the
Treaty of Guadalupe Hidalgo of 1848 and the Gadsden Purchase of
1853. Today, approximately 1,500 tribal members (Taliman 2001)
live in a number of villages and towns of Sonora. According to the
INI socioeconomic database (2003), there were 142 native-language
speakers in 2000. Unlike their northern counterparts who live on
the second largest reservation in the United States, the Mexican
Papago have lost most of their traditional land base to mestizo (non-
Indian heritage) ranchers and farmers and have retained less than
729 hectares (Hays 1996a). Many Papago have migrated to nearby
towns and cities in search of jobs.

According to INI, in Papago villages, “infrastructure and public
services are practically non-existent except in Quitovac where elec-
tricity is produced by a small generator. Water is insufficient; it is
extracted from hand-dug wells that often show a high level of salin-
ity. The nearest telegraph, telephone and mail services are in
Sonoyta, Caborca and Puerto Pefiasco” (Ortiz Garay and Saldana
Ferndndez 2003).

Cucapa

The Cucapd have long lived in the fertile delta region of the
Colorado River and the surrounding desert areas, practicing both
flood-plain agriculture as well as hunting, gathering, and fishing.
Closely related to the Kumiai and other Yuman-speaking groups of
Baja California and Arizona, most Cucapd today live in the settle-
ment of El Mayor Cucapd, some 56 km south of Mexicali, and in
Pozas de Arvizu and San Luis Rio Colorado, Sonora. Their Cocopah

35



Tribal Environmental Issues of the Border Region

relatives live primarily in Somerton, Arizona. INI (2003) census
data indicates that in 2000, there were 178 Cucapd speakers in
Mexico.

Over the last century, the Cucapd have been drastically affected
by the many changes in the upstream uses of the Colorado River’s
water, which have resulted in floods, drought, salinity, or contami-
nation. The Cucapd land base is the most extensive of all the indige-
nous communities of Baja California, totaling 143,000 hectares.
However, much of it is parched desert without the potential for agri-
cultural or livestock activities. A large part of this land is the usu-
ally dry bed of the Laguna Salada, which has been greatly affected by
fluctuations in the quantity and quality of water flowing in from the
Colorado River. In years when sufficient water is released upstream,
the lake fills and the Cucapd are able to practice traditional fishing
activities. Yet, contaminants either from the river itself or from
toxic waste dumped within the watershed have affected the fish, as
has stagnation caused when fresh water no longer flows into the
lake. Both of these situations have caused the deaths of large num-
bers of fish. Some illegal dumping of toxic materials into the lake
watershed has been reported by tribal members (Wilken 2001).

El Mayor does have basic water and electric services, but water
quantity and quality are serious concerns. Economic activities
include fishing, handcraft production (primarily beadwork, bark
skirts, and other traditional arts), wage labor in neighboring com-
munities, tourist services, and use of natural resources such as sand
and stone (Wilken 2001).

Kumiai

Traditional Kumiai territory originally extended from around
Escondido in California to south of Santo Tomds in Baja California.
The Kumiai were hunters, gatherers, and fishers who managed a
variety of coastal, inland valley, and mountain ecosystems. Like the
Papago, the Kumiai of Alta and Baja California saw their lands
divided into separate countries after the Treaty of Guadalupe

Hidalgo.
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Today, Mexico’s Kumiai live primarily in four rural communi-
ties—Juntas de Neji, San José de la Zorra, San Antonio Necua, and
La Huerta—with a land base of more than 38,500 hectares and a
total population of approximately 600 (Wilken, et al. 1998). Several
unrecognized traditional Kumiai settlements also exist, including
Pefia Blanca, Aguaje de la Tuna, and San José Tecate. INI census
data indicates that there were 243 Kumiai speakers in Mexico in
2000. The Kumiai have developed diversified economies that
include cattle ranching, agriculture, handcraft production, seasonal
wage labor, and natural resource use. Although Mexico’s Kumiai are
economically disadvantaged in comparison with their U.S.
Kumeyaay relatives, they are rich in terms of traditional knowledge
and are often invited to teach basketry, language, plant uses, and
other traditional arts to Kumeyaay students in the United States.
Unfortunately, this vital transfer of traditions has been severely lim-
ited by the difficulties the Mexican Kumiai have experienced in
acquiring the necessary U.S. work permits.

A study of water quality in the Kumiai communities found that
most drinking water came from untreated surface water. The wells
that exist are usually hand-dug and unsealed. Water is often stored
in buckets or drums within homes. (Wilken-Robertson 1996). In
San Antonio Necua, a public health study (Coates Hedburg 1999)
(See Chapter VII) and a medical anthropological study (Fleuriet
2002) both examined environmental factors in illness among the
local population. Rivera Medina (2000) conducted a Master’s thesis
that examined traditional uses of natural resources.

Only one of the four Kumiai communities has electrical services.
None have telephone, telegraph, or mail services. Health facilities
exist in three of the four communities; government (in Spanish,
Instituto de Servicios de Salud Publica de Baja California, or
ISSESalud) and volunteer doctors make occasional visits.
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BORDER NATIVE INDIGENOUS GROUPS:
CLUSTERS AND INDICATORS

Tribal Governance and Representation in
Regional Research, Planning, and Policy

Although they are too often overlooked or ignored by federal, state,
and local governments, all border tribes have their own governments
that may include both traditional and elected authorities. The for-
mer have evolved to meet the changing leadership needs of tribes
over hundreds or thousands of years; the latter (comisarios, or
elected chiefs) are often an interface between tribes and non-Indian
governments. Most tribes hold regular community asambleas, or
meetings, to discuss issues and make decisions. Like all political sys-
tems, these mechanisms are not without their problems. For exam-
ple, some tribes may have two opposing groups with two separate
governments. Nonetheless, these forms of governance are critical
points of articulation between tribes and their authorities and
municipal, state, and federal governments. All too often, govern-
ments and institutions disregard these mechanisms or give undue
authority to self-appointed “representatives.” True representatives
should be designated by their communities through a town meeting
or by an elected chief or traditional authority with the knowledge of
the community.

Regional councils exist in some of the border tribal areas. One
example is the Baja California Intertribal Council, which includes
elected and traditional authorities representing the Kumiai, Paipai,
Kiliwa, and Cucapd tribes at a state level. Sonora and Chihuahua
also have regional councils that represent all or part of tribal nations
in those states.

Appropriate indigenous representation in regional research, plan-
ning, and policy development is itself a significant indicator of com-
munity involvement. However, this elusive goal is rarely met
because there are special circumstances that need to be considered to
facilitate tribal participation. Time must be allotted for meeting
with the tribe, providing clear information, allowing for internal
decision-making processes to take place, and ensuring follow-up. If
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tribal representation is requested, the time and expense that repre-
sentation implies should be considered. Since few tribes have tele-
phone or mail service, communication is slower and more costly,
usually implying several trips to and from other communities. Tribal
funds for travel, communications, computers, and other standard
operating expenses of governments are often extremely limited or
non-existent. Furthermore, most tribal authorities also work at reg-
ular jobs, so a day off to attend a meeting or participate in a plan-
ning workshop means a day of lost wages. In spite of these
challenges, fostering tribal participation has the potential to
strengthen the effectiveness of regional planning and policy
processes and avoid many problems in the long term.

Historically, the Mexican federal government’s relationship with
tribes has been based on the idea that all Mexican citizens share the
same rights and, therefore, indigenous groups should not be treated
differently. Unfortunately, this policy has meant—among other
things—that Mexican tribes have been glaringly unrepresented in
the EPA’s Border XXI process. This situation is said to be changing
under the continuation of that program, Border 2012.

Economy, Biodiversity, and Sustainable
Development

Due to the arid climate throughout the border region, most of the
original native inhabitants developed hunting and gathering
economies, except in areas where rivers provided sufficient water for
the development of irrigated agriculture. Traditional indigenous
environmental management involved maintaining or propagating
flora and fauna beneficial to humans. Political and economic
changes have led to the drastic reduction of tribal territories, and
consequently, changes in land use, including the abandonment of
traditional management practices over wide areas (Shipek 1993).
Because of demographic pressures since European contact, native
groups have lost much of their original land base, especially valuable
agricultural lands. Native groups have adapted to the regional pas-
toral cattle ranching economy that has allowed them to extract value
from non-agricultural lands. However, extensive cattle raising has a
variety of impacts on wide areas, including the reduction of vegeta-
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tive cover, accelerated soil erosion, and the introduction of invasive
species. Mexican government programs have often focused on agri-
cultural projects that involve the total removal of vegetative cover
and the establishment of irrigation systems. Many of these projects
have failed, leading to desertification. Some groups, such as the
Cucapd and the Papago, like other groups of the Southwest, have
long cultivated plants adapted to the arid climate, including corn,
beans, teparies, squash, and gourds. In some cases, hunting, gather-
ing, and other traditional or innovative uses of natural resources
continue as survival strategies in a diversified economic base. The
case of the Papago illustrates this diverse adaptive strategy—eco-
nomic activities include work in the mines and on non-Indian
ranches, the sale of wood and handcrafts (basketry and pottery),
small-scale commerce, and wage labor in the cotton fields (Ortiz
Garay 2003).

Biodiversity values remain fairly high in many native communi-
ties. Invasive species, particularly related to cattle ranching and
agricultural activities, have been little-studied, and in some cases,
such as with mustard, tamarisk, and castor bean, may be perceived
as useful by tribal members. In most native communities, natural
living resources remain in a fairly good state of conservation due to
the remote nature of areas and infrequent access to government pro-
grams and capital for economic development projects that result in
large-scale changes in land use (Escoto 2000). Demographic pres-
sures from outside and inside the communities are the primary pres-
sure on living resources. Encroachment on tribal lands always
involves an interest in appropriating and exploiting land, water, or
living resources. Economic pressures from within communities may
lead to overexploitation of resources, including overgrazing, unman-
aged firewood gathering, and fencepost cutting. Cattle ranching has
had the farthest-reaching affect in many communities, resulting in
erosion, desertification of riparian areas, and some loss of vegetative
cover when not carefully managed (Ahumada Cervantes 1999).

Traditional knowledge of the environment and its natural
resources allows many indigenous groups to not only survive, but
seek new options for living off the land. These include the harvest-
ing of yucca, jojoba, sage, and basketry plants. Handcraft produc-
tion—originally used for domestic purposes or traded with other
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groups—that uses natural resources has been adapted to the modern
cash economy (Wilken 1998; Rivera 2000). Hunting of bighorn
sheep and deer was traditionally part of indigenous subsistence
strategies. But today, expensive permits are required and favor
wealthy U.S. and Mexican citizens—there is no benefit for tribes.
Poachers also take an unknown amount of game, which affects fau-
nal populations. The impact of undocumented worker migration
and drug trafficking activities on the environment of the border
region is little understood or documented.

Rather than involving the groups to provide them with new
options for sustainable development, biosphere reserves often limit
tribes” access to traditional use areas. Hays (1996b) points out that
“biosphere reserves and other mechanisms for protecting ecologi-
cally sensitive areas have proven to be barriers to indigenous access
to traditional homelands, whether in Mexico or the United States.
Federal efforts to shield such zones from environmental degradation
have also effectively denied Native peoples the rights to collect tra-
ditional food and medicinal and ceremonial plants.” In the northern
Gulf of California, Cucapd fishermen charge that the biosphere
reserve has drastically limited their ability to fish in traditional
areas (Franco 2003). Authorities, on the other hand, claim that
some Cucapd engage in illegal business practices by simply selling
their permits to commercial fishermen. Similar problems exist with
the Papago (particularly the Hia’ched O’odham) and the Pinacates
reserve (Hays 1996b). As a result, the Sonoran Desert Alliance, a
non-governmental organization (NGO), has worked to “increase ...
indigenous participation in the planning and management of feder-
ally protected Native homelands” (Hays 1996b).

An approach that avoids these pitfalls are conservation easements
with tribes in which sustainable development activities benefiting
communities—including ecotourism, sustainable harvesting of natu-
ral resources, and research field stations employing tribal mem-
bers—are supported in exchange for conservation and traditional
management of tracts of tribal lands. Wetlands restoration and
reforestation projects, particularly those focused on yucca, plants
used in basketry and other plants that can be used for sustainable
development, have already been carried out on a small scale through
collaborative efforts between tribes, NGOs, and government pro-
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grams. They should be further explored. Ecotourism offers the
opportunity to encourage conservation and stewardship of living
resources and the landscapes, habitats, and ecosystems in which they
occur, while at the same time providing benefits to communities.

Another important opportunity is the establishment of indige-
nous environmental management programs. Preliminary efforts in
this direction have already been undertaken in Baja California,
where indigenous community members have been trained in the use
of Global Positioning Systems (GPS), Geographic Information
Systems (GIS), and basic environmental management techniques
through collaborations between CUNA, SCERP, Universidad
Auténoma de Baja California (UABC), and the communities them-
selves. Centers for indigenous environmental management have the
potential to provide tribal members with the technology and techni-
cal expertise necessary to drive indigenous sustainable development
initiatives in tribal lands.

Air

No indicator data for any of the border native groups could be
found on air emissions inventories and ambient monitoring, visibil-
ity measurements, cases of asthma as measured by hospital visits, or
ambient air concentrations of select criteria air pollutants. Except
for the dust raised by the ubiquitous dirt roads that service native
settlements, air quality appears to be excellent in most rural indige-
nous communities of Baja California. Only the Cucapd community
has been affected by the ever-expanding air pollution of the
Mexicali and Imperial Valleys. Good air quality is one of the valu-
able resources for ecotourism and conservation projects in native
communities. Well-preserved, oxygen-producing forests and vegeta-
tive cover provide a valuable environmental service to the greater
regions.

Water Quantity and Quality
Data on measurable indicators of water quantity and quality are

practically unavailable, except in Baja California. Among rural
native communities, agricultural use of water is generally limited to
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small-scale, traditional agricultural practices adapted to arid condi-
tions. Groups like the Papago and Cucupd have lost access to most
of their traditional lands and water for irrigation. Hays (1996a) also
cites the example of the Kikapu in the 1940s: “protracted drought
and excessive groundwater pumping by the American Smelting and
Refining Company (ASARCO) left the Kickapoo unable to support
themselves by traditional agriculture.” Today, the Kikapu irrigate
using channeled water.

Rainfall and natural water production is of great concern to rural
native communities as changes in land use—for example, cattle
ranching and clearing of natural vegetative cover for intensive agri-
culture—Ilead to less rain. Desert tribes such as the Papago have also
pointed to the lack of appropriate ceremonials as a factor in
drought.

A successful example of a cross-border activity with the potential
to increase water supply is the wetlands restoration project carried
out by the Campo EPA, CUNA, and the Kumiai community of San
José de la Zorra. A sediment retention structure—based on tradi-
tional methods of collecting water—works naturally to recharge the
community’s aquifer.

For native groups living in remote rural locations with small pop-
ulations, the challenge is to motivate local governments to help
develop appropriate infrastructure. Some of the opportunities for
communities with low water supplies are traditional agriculture, sus-
tainable use of natural resources based on traditional knowledge
(including the harvesting of medicinal and basketry plants), and eco-
tourism. Given many communities’ remote locations, appropriate
technology such as solar, wind, and gravity is often cost-effective
compared to the expense of connecting to distant municipal systems.

Water quality studies specific to native or migrant communities
of the border region have not been carried out, except in Baja
California’s Kumiai communities. Most communities depend more
on surface water than groundwater because the cost of drilling and
maintaining wells is prohibitively expensive. Aquifers may not have
been tapped due to the high cost of drilling and maintaining wells.
Remote native communities tend to have fairly clean sources of sur-
face water or groundwater. Small improvements like fencing surface
water collection areas, well seals, backflow valves, and chlorine
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bleach can make a significant difference. Some communities do not
perceive a need for purification because they are accustomed to local
flora (Kilpatrick, et al. 1998).

In rural native communities, water is administrated by user
groups. Existing infrastructure is often poor due to difficulties in
raising funds for repair and maintenance. Old, broken, or leaking
PVC pipes are commonly seen wrapped in rags with water leaking
from them (Coates Hedberg 1999).

Among native groups, infrastructure varies from simple wells or
surface water where people fill buckets and drums to community-
wide water systems where water is available all day or periodically.
Pressurized and purified water systems and community-wide waste-
water systems are non-existent; generally, gray water is discharged
into gardens and human waste is disposed of through outhouses.

Water infrastructure projects in Baja California have been pro-
moted through a collaboration between CUNA and Aqualink, a U.S.
NGO. The Border 2012 Program’s focus on water quality and health
(EPA 2002) represent potential opportunities to work with tribes in
Mexico, driving further cross-border collaborations. U.S. tribes have
also expressed interest in helping Mexican tribes with water systems.

Other Indicators

Quantitative data on solid, hazardous, and toxic waste; health;
emergency preparedness; public safety; transportation; quality of
life; and other indicators are not available or would require an
extensive interdisciplinary, intersectorial study to compile.

MIGRANT COMMUNITIES OF THE BORDER
REGION

The number of migrant indigenous people along Mexico’s northern
border is often much greater than that of native populations. A case
in point is Baja California, where an estimated 92.8% of the state’s
37,000 Indians are migrants (INI 2003; INEGI 2003). It is well
known that a large part of the swelling population of the border is
made up of migrant indigenous people primarily from central and
southern Mexico, but specific statistics of migrant indigenous pop-
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ulation and breakdowns by ethnolinguistic affiliation—Ilet alone
environmental data—are not available. Although m