A Twel ve- Year Retrospective of
SCERP: 1990 2002

INTRODUCTI ON

The U S. Mexican Border Region

Nowhere in the world are the issues of sustainability so crys-
tallized as in the US Mxican border region. The unpad -
leled gronth in population and industrialization over the past
15 years in this binational region has led to a state of envi -
ronment d crisis. This is one of the rare pl aces where one can
see the soci oecononmic and environnent al inpact of the jux-
taposition of two vastly dif ferent countries on a daily basis.
Wi le the prosperity of the Lhited States has been based on
the exorbit ant consunption of natural resources from both
donestic and forei gn sources, Mexico barely treads water try-
ing to provide for its people wth its dwndling store of
r esour ces.

Qver the next 25 years, the 2000 popul ation of approxi -
mately 12 mllion people who live in the border region (which
is roughly defined as the area wthin 100 kmof the US MxX-
ican border) is expected to double. This popul ation growh is
the principal driver behind nunerous environnent al and eco-
logical concerns. Point and nonpoint source pollution of air,
water, and soil, in addition to the disturbance and destruction
of natural habitd s, threaten environnent al quality, ecol ogical
inexity, and even human health. The conbination of indus-
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trid expansion and popul ati on growth, w thout correspondi ng
infrastructure inprovenents, has led to ever-increasing
stresses on border comunities, natural resources, and
ecosystens and has created environnenta problens that
pose serious health risks.

Inaddition to the infrastructure deficit, the border is greatly
lacking in regional planning and environnent al conpliance.
Fornmer Vice President Al Gore called the New R ver, which
flows north across the border, perhaps the nost poll uted
river in North Anerica because of the lack of environnent &
enf orcenent; while Mexican Presi dent Vicente Fox has st ated
that cross-border conflicts over water nay be the harbi nger
of conflict between the Lhited States and Mxico if we cant
work together for common solutions to these soci oecononic
and environment al chal | enges faci ng us both.

SCERP Providing Solutions to Border
Envi ronnment al Probl ens

The Southwest Center for Environment al Research and Poli -
cy (SCERP) assists US Mxican border residents and ains
to inprove their shared environment by applying research,
devel opi ng envi ronnent al and soci oecononi ¢ dat abases, and
providing education and training. The US Qngress initially
created SCERP in 1989 to address the pressing environnen-
tal issues along the border. Specificaly, the enabling legisla-
tion stated that SCERP was to initiate a conprehensive
analysis of possible solutions to the acute air quality, water
quality, and hazardous waste problens that plague the
U S. Mexican border region. SCERP, as a consortiumof ten
universities, five in the Whited States and five in MxXico
(Table 1), possesses the collective expertise, the comnmt -
nent, and the facilities to address the conpl ex and interrel at -
ed environnent al problens of the border. In addition, SCERP
is recogni zed as one of the najor institutions playing a signif -
icant role in inproving border environnent a conditions.

The SCERP consortiumworks cl osely w th nunerous organ-
izations, especially the Lhited States Environment al Protec-
tion Agency (EPA) and the Secretar a de Mdio Anbiente y
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Recursos Naturales (Secretary of Environnent al Media and
Nat ural Resources, SEMARNAT). SCERP s multifold mission
of applied research on the environnent, outreach, education,
pol i cy devel opnent, and regi onal capacity buildingis directed
at border comunities, SCERP s ultinate custoners. The pri -
mary purpose of SCERP is to address the rapidy deteriorat -
ing border environnent, protect and enhance the quality of
life of border resident s, and support the educational nmission
dits universities.

SCERP envisions a dynam c and prosperous border region
with a diverse econony, a fully-developed binational infra-
structure, a sust ai nabl e environnent, intact ecologica sys-
tems, and a nore equitade quaity of life The approach that
SCERP takes is to integrate and focus transdisciplinary aca-
denic expertise; binational, state, tribal, and loca policynak-
i ng; nongovernnent al organi zation (N3 capacity, and pri -
vate industry attention on transborder issues. A nodel of
bi nati onal cooperation and col | aborati on, SCERP has | earned
that the Lhited States and Mexico are better able to inple-
nent sol utions when they col | aborate throughout all Ievels of
research, from research design and dat a collection to the
interpret ation of result s

Table 1: The SCERP Consortium

U.S. Universities

Mexican Universities

Arizona State University (ASU)

El Colegio de la Frontera Norte
(COLEF)

New Mexico State University
(NMSU)

Instituto Tecnoldgico de

Ciudad Judrez ITC]J)

San Diego State University (SDSU)

Instituto Tecnoldgico y de Estudios
Superiores de Monterrey (ITESM)

The University of Texas at El Paso
(UTEP)

Universidad Auténoma de

Baja California (UABC)

The University of Utah (UU)

Universidad Auténoma de

Ciudad Judrez (UAC])
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One of SCERP s out ¢ andi ng achi everment s has been sup-
porting and devel oping |ocal capacity to address problens.
ne clear exanple is the Agua para Beber (safe drinking
wat er) program designed by SCERP. This programis based
on the Ford Foundation s nodel of using local pronotoras
(trainers) to show famlies how to disinfect and store safe
drinking water. As part of the project, SCEHRP worked with
communi ty-based organizations to find and prepare trainers
who coul d then recruit and train heal th professional s based in
the col onias (subst andard residentia communities).

SCERP utilizes a broad, integrated, nultidisciplinary
approach in addressing the issues of the border region. S nce
1990, SCERP has inpl enented nore than 300 projects con-
ducted by researchers and outreach specialists from both
sides of the border. Through its policy briefings, SCERP pro-
vides dat a for policy nmakers, community |eaders, public of f-
cials, and trade organi zations so that these groups nmay mnake
nore infornmed deci sions. Mreover, represent atives fromdif -
ferent border community sectors paticipate in SCERP ativi -
ties (e.g., workshops, education, foruns, synposia, and train-
ing activities). SOHRP s key objective is to build |oca
capacity for solving border environnent al problens by pio-
neering a nodel of binational cooperation.

SCERP s prinary areas for research incl ude;

I air quality inprovenent

I water quality and quantity i nprovenent
i pollution prevention

I natural resource conservation

i environment al infornation resources

| energy resource

I contingency pl anni ng

1 environnent a health

i wat er shed managenent

These research areas largely coincide with the topical activ-
ities of the binational workgroups first est abli shed under the
1983 La Paz border environment al agreenent. These work-
groups continued under subsequent U S Mxican border
pl ans. SCERP has specifically developed its ongoing
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research activities to support these joint EPA SEMARNAT
border environnent a pans.

Qher inportant SCERP prograns include environment d
policy, binational planning, environnenta infornation nan-
agenent training, field and environnent al sanpling educa-
tion, environnental infrastructure devel opnent, and ener -
gency nanagenent. In addition, during the last five years,
SCERP has added a nultiuniversity directed research pro-
gram that addresses the unique needs of the nany border
tribal communities.

SCERP Structure

SCERP d fers research-based services that are innovative,
scientifically credible, and culturally appropriate. Folicy-driv-
en foruns are organized annually on specific border-w de
issues. These SCERP Border Institutes are attended by key
border region policy nakers, heads of public and private
organi zations, local planners, and advocacy groups. Institute
deli berations, background reports, and reconmrendati ons are
publ i shed annual |y through SCERP s nonograph series. Part
of the value of SCERP isits bilingualism it s sust ai nabl e eco-
nomc and environnenta poicy interests its binationa gov-
ernnent famliarity, adits dual nation inplenentaion The
uni que structure of SCERP failitates the funding and
research inpl enent ati on on both sides of the border.

SCERP recei ves congressi onal support through a coopera-
tive agreenent with the BPA whose program of ficer ensures
account &ility, quality assurance, and contract conpliance.
Specificdly, SCERP is

I governed by a Managenent Committee that consistsd
a represent ative fromeach US wuniversity, and which
nmeet s and communi cates regularly on policy, nanage-
nent, and scientific issues;

I advised by an Advisory ouncil that is nmade up of
nenbers fromprivate industry, governnent, and advo-
cacy groups who are nomnated by each university, and
whi ch nmeets sem-annual ly on direction, nanagenent,
and outreach matters; and
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i administered by a centralized st & f

Withit s academ c expertise, SCERP identifies and devel ops
appropriate infornation for environnental decisions, pro-
grans, and policies. As a university-based research consor -
tium SCERP has access to a weal th of dat abases, anal ytical
skills, laboratories, and interdisciplinary perspectives. The
range of services that SCERP provides includes research,
education, strategies for environnent al and ecol ogical pro-
tection (including nonitoring and devel opi ng technol ogi es
and plans), and assistance in urban and rural economc
devel oprent .

Gvenits university base, SCERP is in a unique position to
be an unbi ased nexus anong various border interest groups
w th conflicting agendas. Mreover, SCERP brings an inpor -
tant educational dinension to research and has sponsored
joint binational workshops, training prograns, and schol ar
exchanges. It is particularly noteworthy that SCERP has
enphasi zed bi national paticipaionindl o its research proj -
ects, and that it invol ves advanced under graduat e and gradu-
ate student s fromboth countries onits research teans. Some
of the organizations wth which SCERP col | aborat es i ncl ude:

I The EPAand SEMARNAT on their US Mexi can Border
prograns to address pressing environnent al issues

I The Bor der Envi r onnent Cooper ati on
Comm ssi on/ Com si n de Cooperaci n Ecol gica Fron-
teriza (BEGO GQOCEF) and the North Anmerican Devel -
oprent Bank (NADB) to devel op and invest in environ-
nment a infrastructure

I The I nt ernati onal Boundary and Wat er
Commissi on/ Comsi n Internacional de L nites y Aguas
(IBMDALA to seek appropriate distribution of linmted
regional water resources

I The Sout hwest Border Task Goup to encourage pros-
perity in the region

I The Good Neighbor Environnental Board (G\EB) to
recommend sound policies to the president and to Con-
gress

SCERP benefits fromover 12 years in operation and has
undert aken over 300 basi c and applied research project s The
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consortium has a nature organizational structure, a strong
bi nati onal reput ation, and a cadre of cormitted professional s.
The individual researchers and the institutional partners who
constitute the consortium have proven their ability to work
together on hard, cutting-edge issues such as sustanddlity
and appropriate technology transfer. No other organization
has such a strong presence in the entire border region. Quer
the years, SCERP researchers have devel oped a strong pro-
fessional and personal respect for one another, as well as
fluid working rel ationships, capitalizing on the diverse expert -

Table 2: SCERP s Research Thenes

Coupled Social and Ecological

Ecosystem Services

Systems
e the evolution of different social | ®  human impacts on ecological
norms regarding the structures and the delivery of
environment ecosystem services
e understanding past and e valuation of ecosystem services

modeling future ownership
patterns and land-use change

e feedback loops in social and
ecological systems

Uncertainty, Complexity, and Communicating Scientific
Change Information

e indicators of human welfare, e the effects of disparate access to
quality of life, and science and scientists
environmental change e the impact of information

e risk assessment and risk technology and NGOs on the
reduction for technology flow of scientific information
deployment e stakeholder and local

e  governance and management of participation in natural resource
common-pool transboundary management and policy
resources and assessment of formulation
binational impacts e the effectiveness of

interdisciplinary training

Environmental Dimensions of
Human Welfare, Health, and Systemic and Strategic Policy Values
Security

e  precautionary principle

e comprehensive: industrial,
residential, and urban ecology

e inclusive: human, natural, and
financial capital

e  environmental change and
human health

e  environmental justice, poverty,
and inequity

Adapted from Ann P. Kinzig Bridging Dsciplinary Ovides to Ewironnent &
and Intellectua Challenges. Ecosystens 4 (8): 709 715.
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ised dl o its nenbers. Managenent Conmttee neetings
alternate anong the five US consortium universities, capi -
talizing on the uni que strengths and expertise of each institu-
tion. SCERP draws on the support and collaboration of
NA@>s, governnent agencies, and commnities from both
sides of the border. Overall, SCERP s capacity is derived
froma wealth of cooperative, collaborative partnerships

Qearly, SCERP was created to fill a niche, which it has
done concurrent wth other devel opi ng prograns and organi -
zations, such as the Integrated Border Environnenta Han
(IBEP), Border XX, and BECC COCEF. However, the aca-
denic perspective is unique and is a critical conponent as it
enabl es SCERP to devel op basel i ne dat a on the envi ronnent,
apply spatial dynamic nodel ing as a decision-support tool,
noni tor changes in environment al quality, apply geographic
informati on technol ogies, and establish long-term strategic
and managerent plans. Acadenia is best suited to provide
technical and policy education, practical training in various
pol | ution and geographi ¢ information technol ogi es, and deci -
si on-support syst ens.

Resear ch Focus

The consortium strives for an inproved and enhanced
US Mxican border region through sustainability science
and managenent that is binational, transboundary, inerdsa -
plinary, nmultinedia, and miltiscalar and that integrates the
six categories that are listed in Table 2 bel ow.

The issues presented in Table 2 are abstract thenes that
are woven into SCERP s applied research approach. A
description of other characteristics of SCHRP s approach fol -
| ovs:

1 Integrates several disciplines: Through this approach,
SCERP research reveal s conprehensive rel ationships
that support |ong-term managenent and policy solu-
tions. Wiat is best for the local econony is al so best for
the local resident s and the local natural biol ogical com
munities. These relationships, however, are only dis-
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covered through interdisciplinary and integrated
resear ch.

Produces mul tiscal ar results: ne of the greatest chal -
lenges to a regional consortiumis aggregating up to the
regional scale and disaggregating down to the local or
project scale and even to the research pixel scale,
vwhich can be as snall as a neter square. This issueis
further confounded by tine when trying to suggest pos-
sible future outcones. Devel oping regional dat abases
across two countries is certainly a challenge given the
df ferent scales at which dat a are collected, dif ferent
sanpling protocols, and dif ferent indicators for sinilar
environnent al qual ity concerns.

Inforns policy naking: Research is only as good as its
capacity to support sound policy devel oprent. Wile
the intent of SCERP research is to inform managenent
and technical applications, the projects al so informpol -
icy making. The Border Institute (B) series, which is
described later in this chapter, is a good exanple. The
B is an annual, issue-specific border think t ank for top-
level decision nmakers in the region. Bl's address con-
crete problens that are anal yzed through a nunber of
informati ve and provocative background papers and
through panel s and workgroup di scussions. The annu-
d thirktank brings together acadenics, professionals,
and government and commnity |eaders to tackle
pressi ng border issues and to plan for the future. These
institutes have addressed urban growth and sustan-
ability issues, environnental infrastructure needs, and
the role of energy devel opnent as a basis for regional
growt h.

Integrates education: Qne way of inproving capacity to
deal with border problens is to develop a cadre of
researchers, teachers, and governnent personnel who
are interested in and inforned about the border region.
SCERP devel ops this pod of talent by redirecting aca-
denmics at sone point in their careers. Many naster s
theses and doctoral dissertations that originated wth
SCERP funding have resulted in the full-tine applica-
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tion of aresearcher s skills, attention, and energy to the
border. SCERP has al so sponsored post-doctoral
schol arships and provided nunerous training work-
shops

Prevent s, nininizes, or mtigates pollution: Because of
the pervasive poverty and popul ati on pressures, dra-
nmati c environnment al infrastructure i nprovenent s inthe
border region are gravely needed. These neasures
would help stem the water-borne and air-borne dis-
eases that are prevalent in the area. However, nost
curent effats in the region are directed toward cl ean
up and renediation of environnenta contanination.
SCERP recomends pollution prevention as a nore
cost ef fective approach than the current end-of-the-
pipe action. The enphasis of many SCERP research
project s is to underst and the nature of the environnen-
tal problemand to address possible sol utions through
prevention and nitigation strategies. Mainy of the work-
shops and outreach programs sponsored by SCERP
have been in the areas of hazardous waste m nim za-
tion, energy conservation, and pollution prevention.
Integrates indicators and neasures of ef fectiveness:
Inproving the quality of life of border residents is the
ultinmate goal of nost SCERP work. Some of SCERP s
key projects evaluate existing environnent a progects
prograns, and plans. Very recent ef fats examne the
utility of an indicators programfor the region and for
speci fi ¢ wat er sheds.

 Fedilit ates outreach and transport ability: Mbst applied
research that SCERP has conduct ed has denonstrated
applicability beyond the border region to the rest of
Mexi co and other arid, devel oping, or renote | ocations.
Sone exanples include latrines, safe drinking water,
energy projects, and artificia wetlands.

Focuses on the future: SCERP has received out ¢ and-
ing responses to its two nodeling ef fats, the Border
Institute series on a sust ai nabl e border and the Border
Hus Twenty/ Frontera MA& Veinte (B+20/ F+20) frane-
work, because they of fer policy options for a sustan-

10
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able future wth protected natural resources. The two
initiatives are described later inthis report.

SCERP Acconpl i shnent s

Research Projects and the Directed Research Program
Principal investigator (R)-initiated research projects, whichin
the past have favored single issue, short-termresearch proj -
ects, are now balanced wth longer-term nmultidisciplinary
research prograns called directed research. P -initiated
research proposals are peer-reviewed by a panel of experts
by the EPA headquarters and regional of fices, and by the
SCERP Managenent Commttee. D rected research program
proposal s undergo the sane scrutiny and, in addition, benefit
fromnore active invol venent by the BEPA Program O fice, the
SCERP Managenent Conmittee, the SCERP Advisory Coun-
cil, and by a programrelated SCERP Technical Advisory
Committee. Directed research program topics devel op
through an open, highly iterative, year-long process that
enabl es inclusion and consensus building anong the |arger
EPA community; BECC, NADB, and other funding organiza-
tions; state and local agencies; Native Anerican tribal
nations; and private industry groups such as the Border Trade
Aliance (BTA) or the US Mxico Chanber of GConmerce.
Mre information about research projects and the directed
research programis provided later in this report.

Qutreach Dat a and Training

Wiile the individual research projects and directed research
prograns are central to SCERP s nission and have clearly
provi ded enornous benefits to the border region, there are
i nport ant acconpl i shnent s that |ie out side of these two cate-
gories. These projects fall intothe foll owng areas: geograph-
ic information system devel opnent, econonmc assessnent
and econonic devel opnent assi st ance, environnenta and
hazar dous waste and safety training for border professionals,
and educational workshops. Exanples of these inport ant
contributions incl ude:

11
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Bor derwi de Environment al Geographi ¢ | nfornation Sys-
tem (@S (1995 1999): AS is being used by SCERP
researchers as a support tool for of ficials and border
communities, and as a key resource for assessing the
health of the border environnent. Qhe QS project
resulted in the formulation of a sister-city energency
response pl an based on the nodel i ng of the vul nerabil -
ity of the residents of Nogal es, Arizona, and Nbgal es,
Sonora, (Anbos Nogal es) to a hazardous cont am nant
rel ease.

Review of U S Mexican Environmenta Infrastructure
Needs (2000): This project produced a conprehensive
policy report of border environnenta infrastructure
needs and cost estinates.

California Mexico Environnent d Trade M ssion (1994):
The trade m ssion was cosponsored by SCERP and the
Glifornia Trade and Commerce Agency s Gfice o
Export Devel opnent and brought Baja California and
Mexi can environmentd o ficids into cot act wth US
companies interested in providing environnent al tech-
nol ogy and servi ces.

Hazar dous Waste Training on the US Mxican Border
(1997 2000): This programprovided training i n Spani sh
and English for personnel engaged in handling haz-
ardous naterial s/wastes during both routine operations
and energency response situations. The curricul um
i ncl uded hazard awareness, safety, and regulatory
requi rement s for workers engaged in the transport ation
of hazardous naterial s/wastes.

Envi ronment al Infrastructure Workshops (1995 1997):
In conjunction with NVBU the US Departnent of
Commerce, and others, SCERP cosponsored a series
of workshops that were designed to assist border com
nunities in submtting proposals for environnent a
infrastructure project s to the BEGC

Border Community Environnental Foruns: SCERP
sponsored 12 community foruns held throughout the
border region in 1992. The foruns were designed to
inform comrunities about SCERP and EPA environ-

12
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mental prograns and activities. These foruns were
also instrunental in developing SCERP s research
agenda because they provi ded a det ail ed description of
the environnent al concerns of border commnity resi -
dent s

The Border Institute (B) Series

The Bls, which are held in RHo Rco, Aizona, enable senior-
levd local, state, national, and international planners and
deci sion nmakers to neet, becone inforned on current border
i ssues and perspectives, and discuss the best alternatives for
the future of the US Mxican border. The series is organ-
i zed by SCERP, the BPA the Border Trade Aliance, and the
U S. Mexico Chanber of Comrerce. BlI-1 addressed deno-
graphic, environment al, and economc characteristics of the
border; B -1l analyzed border sustainability issues; BH-I111
reviewed energy and environnenta issues; and B -1V cen-
tered on binational water nanagenent planning. A conplete
description of the B series is provided toward the end of this
chapt er .

The Monograph Series

The SCERP nonograph series was initiated in 1998. Mno-
graph no. 1, which covered the topics fromB-I, discussed
sust ai nabl e devel opnent; Mnograph no. 2 concentrated on
water quality and quantity issues; Munograph no. 3, which
reported the results and recommendati ons of Bl-11, focused
on the econony and the environnent; Mnograph no. 4 stud-
ied the inpact of NAFTA on border communities; and Mno-
graph no. 5is this retrospective. The objective of the seriesis
to publish a selection of the best SCERP-supported research
proects, applied research, and outreach activities in a read-
abl e format and i n nontechni cal |anguage in order to nmake the
series accessible to border readers from different back-
grounds. Each vol une includes four to six essays by |eadi ng
SCERP researchers. The target audience includes
researchers, professionals, national and border policy nak-
ers, comunity menbers, and advanced students interested
in border environnenta issues. The subjects for 20 nono-

13
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graphs have been deternmined and these are in the process of
bei ng devel oped.

RESEARCH PROJECTS

Appendices A H highlight a variety of SCERP supported
research projects, which are identified by principal investiga-
tor (A), title institute, and study. The categories are simlar
to those listed in the U S Mxican Border XX Program
Franmewor k Document and other US Mxican border pro-
grans and include air quality, water quality, hazardous and
solid waste, environmenta health, natural resources, infor -
nation resources, and emergency nanagenent.

SCERP S Commtnent to a Fair and Ef fective
Resear ch Process

The SCERP Managenent Committee is responsible for the
proposal sel ection process. The first stepinthis processis to
devel op a Request for Proposals (RFP) that wll generate a
pool of project proposals. Each year the consortium has
achi eved a cohesive programthat spans all nedia types and
geographi c areas. Athough this conplexity dilutes the focus
of the program it allows SCERP todignits prograns to the
strengths of its paticipating faculty.

In response to suggestions fromthe EPA and ot her border
envi ronnent st akehol ders, SCERP inplemented policies
early on to assure strong linkages with BEPA headquarters,
Regions 6 and 9, and the border liaison of fices. As the pri -
nary rel ationships wth the BPA have devel oped, SCERP has
gone onto build ties to st ate environnent al agenci es such as
the Gdlifornia BPA the Texas Comm ssion on Environment &
Quality (TGEQ, the Arizona Departnent of BEavironnent &
Quality (ADEQ, and the New Mexico Environnent Depat -
nment. One concern for SCERP asit sdicits nore input from
potential clients, such as st ate regulatory agencies, is that it
runs the risk of creating unnet expect ations. However, the
i nproved comuni cation wth state agencies has served to
strengthen SCERP research as well as to nake agencies

14
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anare of the strengths and benefits of SCERP as well as the
consortium s limt ations.

The annual proposal sel ection begins by screeni ng propos-
als for border relevance, capacity building, agency needs,
and a client-based focus. The objective is to avoid investing
tine in developing and reviewng faculty proposals that,
although technically neritorious, fail to fit the broader goal s
of SCERP and the EPA Wile the origina intention of this
first phase was to elimnate the nonqual i fying proposals, this
initial screening process has actually enabl ed SCHRP to pro-
vide Fs wth val uabl e feedback to inprove their ideas for the
next funding cycle. This step has hel ped to ensure rel evant,
high quality proposals for future RPs. Perhaps the nwost
hel pful aspect for researchers in this feedback process is
SCERP s capacity to natch the researchers wth potential
diets and collaborators, which not only inproves the pro-
posal, but also, if eventually funded, enhances the overall
d fectiveness of the project. The input at the proposal phase
hes facilitated the devel opnent of scientifically significant
proects that are directly applied to the border and al so neet
the needs of border st akeholders. The full proposal review
i ncl udes an out si de peer review conponent.

The SCERP Managenent Committee, the EPA Ofice d Ar
and Radiation (QAR), and EPA Regions 6 and 9 carefully
review preproposal s. FHnal project selection is carried out by
t he SCERP Managenent Committee in consultation wth the
EPA The programis finalized by screening for certan crite-
ria such as geographic distribution of the projects. Inatyp -
cal cycle, nearly 100 preproposal s are recei ved and about 30
are carried forward to be devel oped as full proposals. Sone
20 to 30 are fina ly funded.

Overvi ew of SCERP Research Projects

This section provides an historic overview of the research
trends of each category. The studi es described in this chapter
are part of SCERP s conpetitive research program and rep-
resent the specific, generally snmall, one-year ef fats by one or
two researchers. The larger, multiuniversity, nmultiyear direct -

15
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ed research prograns are discussed toward the end of this
chapt er .

SCERP s conpetitive research project s encompass a w de
variety of thenes. The research project s address the environ-
mental problens for each category that are identified in
national and binational reports provided by the BPA, SEMAR-
NAT, and other agencies. This was acconplished in pat hy
requesting that key border organizations participate in
SCERP s research devel opnent, project selection, and advi -
sory board. SCERP al so receives val uabl e feedback on cur -
rent and future research directions fromits annual technical
conference. Mreover, a large nunber of SCERP research
project s represent direct requests for dat a on specific prob-
lens fromregional organizations such as the BPA. SCERP s
research agenda has not been devel oped in isolation; rather,
it has devel oped in response to the needs of border commu-
nities, NG, and governnent al regul atory agencies. In doi ng
so, SCERP has changed the culture of its researchers by
steering them anay from abstract, esoteric research toward
applied, nultidisciplinary projects

The research project s reflect the specific needs of the | ong-
negl ected border region wth particular sensitivity toward the
df ferences in dat a availability between the two sides of the
border. In many cases environnenta data are scant, not
available, or not current. As a result, SCERP has devel oped a
four-pronged approach to data, which is to (1) identify and
devel op basic dat a to guide and inform science, (2) devel op
or update specific dat a streans to inform managenent deci -
sions, (3) develop dat abases using AS for local capacity-
building, and (4) provide training for border personnel on the
dat abases. A broad | ook at SCERP s research prograns wll
lead to an appreciation of the fundanent al need to inprove
dat a availability in the border region. Later in the report, we
identify the various dat abases devel oped for local capacity
bui | di ng.

A broad, historical look at the consortiums research on the
border reveals a strong enphasis on applied research. As
suggested by SCERP s criteria for project selection, a high
priority is given to projects that focus on the application of
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research to specific problem areas. SCERP is proud of the
fact thet it s research project s are recognized in the scientific
and environmenta literature as contributing to scientific
know edge, but are al so seen as inport ant projects that help
inprove environnental conditions in places where people
vork, live, and play. Exanples of highly applicable projects
include a study on the ef ficacy of constructed wetlands neth-
ods for wastewater treatnent, alternative structures for brick-
nmaking kilns that reduce air emssions, ecosystem data to
restore habitd s, and an energency managenent @S system
for Nogales, Sonora, to help build local public safety and
emer gency capacity. Showcase projects that reflect research
that can be used by local and regional agencies to produce
short- and long-terminprovenent s are described later inthis
chapt er .

Ar Qality rojects
SCERP has sponsored nunerous air quality projects. For
exanpl e, in 1991 and 1992, SCERP sponsored the devel op-
nent of a conputer nodel to track the regional transport of
polu ats, field evaluations and nonitoring of air pollut ant
levels, air pollution nonitoring in natural areas of the south-
western Lhited States, and an analysis of particulate natter
that is snaller than ten nmicroneters in dianeter (PM) inthe
wnd field in Nogales, Arizona, to determine how to proceed
wth a larger study of dispersion in conplex terrain. Qher
dfats later included the investigation of |owcost technolo-
gies to reduce toxic hydrocarbon em ssions from donestic
heati ng systens and other incineration fire systens that uti -
lize various fuels as well as the characterization of particles
in the anbient aerosol in the Arizona Sonora border region.
In the md-1990s, air research invol ved dat abase devel op-
nent, training prograns, design strategies, and specific air
quality problemstudies. The followng are the three conpl et -
ed dat abase projects: (1) tenperature and wind profiles at the
upper altitude levels in the H Paso Qudad JufEez area, (2)
identification and characterization of principal sources of air
pollution along the US Mxican border, and (3) GS for
locales on the border for nodeling the geographic |ocation
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and potential novenent pathways of industria and agricul tur -
al cont amnant s and their relationships to hunan popul ati ons.
ne training programdealt wth the ef fectiveness of permts
for pollution control and another invol ved the devel opnent of
basi ¢ techni cal courses for the operation of brick kilns. Qe of
the specific air quality studies provided a profile of the
exhaust enmi ssions and nechani cal condition of border vehi -
cles in the H Paso 4 udad JuAez netropolitan area in order
to quantify and identify the reactive organic and rel ated com
pounds by season and diurnal period. Additional SCERP dr
proects include investigating the use of alternative fuels in
brick nmanufacturing, designing strategies to incorporate the
use of less polluting energy sources and energy-ef ficiency
techniques into the brick making process, devel oping tech-
nol ogy for Mexican wastepaper recycling and pul p/ paper
plants, and analyzing potential policies that could enhance
technology transfer in mtigating air pollution. Additional air
projects perforned in the md-1990s include the identification
of the nost likely source areas of visibility-reducing pollut ant s
in Bg Bend National Park and the characterization of the
heavy-duty truck fleet that crosses the border into Glifornia
and the estination of enissions fromthese trucks.

SCERP ar prgects for the 1999 2002 period included the
fol I ow ng:

| analysis of air, water, and soil sanples by students
from NVBU and UACJ;

1 identification of urban PM;g sources using renote
sensing for the Nogal es, Arizona, area;

1 multi-scal e at nospheric anal ysis of PM;y concentration
and flow in the Dougl as Agua Priet a airshed,

I characterization of transport and fate of atnospheric
nercury and other trace elenent pollut ants on surface
wat ers in southern New Mexi co;

1 analysis of contaminants in PWg filters and hedth-
related inpacts of severe, transient PMyy episodes at
the U S Mxican border;

i field and nodeling study in Doaa Ana County, New
Mexi co;
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I analysis of the air quality in the Inperia Valley Mxi -
cali region;, and

i evaluation of the BPA's border environnent al indicators
that include air quality conditions.

Water Quality Projects

Water quality research funded by SCERP ¢ arted wth 13 prgj -
ect s in 1991 and 1992. The research project s were carried out
in the followng US Mxican border areas: the Sonoran
Desert; the Verde Rver Basin; the H Paso Gudad Judez
region; Las Quces, New Mexico; and the San D ego Tijuana
regon. A that tine, the research focused on the types,
anounts, and sources of water pollutants/contamnants, a
wet | ands resource managerment plan for the Sea of Cortez
area; a study of groundwater and surface water quality in the
B Paso region; and ways to access environnent d dat ainthe
Tijuana R ver Wt ershed.

During the last several years, water quality research has
enphasi zed the use of economic and ecological criteria in
eval uati ng water inprovenent alternatives. The 2000 project s
specifically examned |inkages between water quality and
health, new testing systens for wastewater cont amination,
and |inkages between urban gronth and water quality.

In the early years of SCEHRP, from1991 to 1994, the naj or -
ity of the water studies analyzed the types and quantities of
vater pollut ant s and ways to renove cont am nant s to provide
safe drinking water for border inhabitants. From 1995
onwar ds, SCERP funded the devel opment of dat abases to
provide informati on on water quality to the general public and
to pronote awareness anong education service providers.
Mre recently, research has linked growth to water quality
i ssues, examning the ecosystem dynanmics of deteriorating
water systens, natural alternatives to wastewater treatnent,
and the interconnections between health and water quality.

Natural Resources Projects

In 1991 and 1992, one SCERP project undertook dat abase
devel opnent for the sel eniumdynamcs of the ol orado R ver
Basin and another studied |ong-term border clinatology. In

19



Overcom ng Vunerability

this sane period, a third project utilized GS to develop the
best managenent practices for water and riparian resources
inthe Sant a Gruz Watershed.

In the md-1990s, SCERP sponsored several natural
resource projects including developing a proposal for the
est abl i shnent of a binational biosphere reserve for the San
Di ego Tijuana area, studying regional surface-groundwat er
interactions and their influence on water quality, and exanin-
ing changing land patterns along the US Mxican border to
underst and the ef fect s on ecosystem structure and clinatic
feedbacks. In the last several years, SCERP has funded
denonstration projects related to environnent al renediation
and the local econonic benefits of reforest ation and re-vege-
tati on of abandoned farmands that had been rendered unus-
able by salt buildup fromirrigati on water.

I nformati on Resources Projects

The nain objective of the projects of this category is to pro-
vide the general public, community organi zations, public insti -
tutions, and policy nakers wth scientific infornation on envi -
ronment al resources, areas of degradation, and sources of
pollution to help inprove decision nmaking and to provide
baseline dat a for environnent a nonitoring. The peopl e who
nake managerent decisions along the U S Mxican border
can easily access SCERP dat abases. SCERP has funded
several studies on environnent al information resources from
1991 to 2002.

In the early 1990s, SCERP project s included an i nventory of
environnent al training prograns in the southwestern Uhited
States to deternine the availability of environnent a training
resources for the border. Qher studies developed @S pro-
grans for regional ecol ogical characterizations of the border
environnent. The @S ecological and training prograns are
ongoi ng.

In 1993 and 1994, SCERP funded a dat abase coordination
intiative project that entailed the inpl enent ati on of conput -
erized systens for the managenent of environnent al hazards
in Nogal es, Sonora, and involved access to infornation on
SCERP s environment al research and training activities.

20



A Twel ve- Year Retrospective of SCERP: 1990 2002

Addi tional SCERP project s included the followng: (1) devel -
opnent of a workshop that pronmoted private sector particpa-
tion in the BEQC proposal process, (2) creation of short, con-
cise sumaries of eight SCERP air pollution and related
research projects, (3) creation of outreach activities to enabl e
SCERP institutions to work with the BEQC and the BPA bor -
der of fices, (4) developnent of a binational dat abase that
identifies and characterizes principa sources of air pollution
al ong the border, (5) production of BPAair nonitoring training
courses into Spanish-1anguage videot apes, and (6) anal ysis
of policies that wll enhance technol ogy transfer in mtigating
air pollution aong the border. The val ue of devel oping envi -
ronnment a dat abases has been augnented with the inple-
ment ation of corresponding training prograns, which invol ve
these dat abases, for the purpose of building |ocal nanage-
ment capacity in the regon.

There were two infornation resource projects in 1997 and
1998: one targeted border businesses to encourage the
est abl i shnent of environnent ally sound managenent prac-
tices and waste reduction while the second trai ned workers in
hazardous waste and material s nanagement. G her projects
that were funded in the late 1990s incl uded the nappi ng and
nanagenent of seven wetland comunities along the north-
eastern shore of the Sea of Qortez, the devel opnent of an
informati on systemto inprove community access to environ-
menta daa for the Tijuana Watershed, an environnent &
accounting project for sust ainable devel opnent in the San
Di ego Tijuana region, and the devel opment of a public envi -
ronnent al infornation network for the Texas Mexi co border.

The nost recent information resources projects consisted of
two wor kshops one that focused on reduci ng waste sol vent s
in the workpl ace (solvent s pollute air and groundwat er, posing
significant health risks to hunan and wldlife popul ati ons) and
the other on dissemnating exanpl es of |ocal naquiladoras
that have successfully inplenented econonically sound and
envi ronnent aly sust ai nabl e prograns.
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Hazardous and Solid Waste Project s

Twel ve hazardous and solid waste studies were conducted
from1991 to 2002. The first four studies included (1) a com
parative corrosive materials study, (2) the potential of |ow
cost biotechnol ogi cal treatnent of wastewater, (3) the identi -
fication of large hazardous waste treatnent and di sposal
facilities, and (4) the i npl enent ation of two international envi -
ronment al trai ning workshops on hazardous material incident
response and EPA air pollution enforcenent.

The first @S dat abases were devel oped for certan |oca
areas to provide infornation and technology transfer. The
dat abase devel oprment included the design of a conprehen-
sive expert systemfor hazardous waste nmanagenent and the
identification of the anount, type, and regional flows of haz-
ardous waste from Mexico to the lhited States. The latter
was done to devel op a A S ri sk-assessnent nodel that woul d
be used to anal yze various nanagenent scenarios that af fect
transport ation risks. Several US agencies have adopted this
nodel for use out side of the border region.

The followng projects were funded in 1997 and 1998: (1)
public safety workshops for workers engaged in manuf act ur -
ing and transporting hazardous naterial s/wastes, (2) a study
of the energy recovery from scrap tires wth the use of
advanced boi | er technol ogy, (3) a study of the inpact of envi -
ronment al degradation on resident s health, and (4) a study of
t he consequences for border communities of potential on-site
a dof-site accident s that involve hazardous naterials. From
1999 to 2002 two studies were conpleted. The first ent ailed
traning maqui | adora (assenbl y pl ant) nanagers i n hazar dous
waste nmininmzation, the second entailed quantifying the
anount and type of hazardous waste generated in H Paso so
that an appropriate energency managenent system coul d be
devel oped.

Ener gency Response Projects

SCERP has worked closely with local planners to devel op
enmer gency nanagenent prograns. SCERP-funded projects
i ncl ude energency response plan assessnents, emnergency
resource capacity reviews, nedical preparedness, and
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response to hazardous naterial s incidents The devel opnent
of a A Senergency response system for Nogal es, Sonora,
by George Hepner of the Lhiversity of W ah was path break-
ing study and an inport ant nodel that can be used for other
border commnities. Another inportant study, which was con-
ducted by Suleiman A Ashur and K David Pijawka from Ai -
zona State Lhiversity, devel oped a risk nodel for hazardous
wast e shi pment s based on a @S plat form In the energency
nmanagerment area, ongoing studies include an energency
response plan for BH Paso dudad JuZeez, and risk reduc-
tion/hazard mnimzation strategies for the naquiladora
i ndustry.

Envi ronment al Health Project s

Early SCERP d fats in the environnent al health area includ-
ed short-termtraining courses in occupational and environ-
nment al health, occupational and environnment al heal th educa-
tion, and several studies of occupational exposure |evels. By
1994, two studies were conpl eted that docunented |ead |ev-
el s anong pregnant wonen in Gudad JuAtez. The potential
users of the information for these studies are health care pro-
fessionals, environnental heath scientists, and policy nak-
es.

In 1995 and 1996, SCERP environnenta health research
noved toward the devel opnent of dat abases for respiratory
health in children in the border area of Laredo Nuevo Laredo
and nodels for training community advisors in the field of
envi ronment a health. The heal th education thene continued
into the late 1990s. For exanple, in 1998, one of the projects
conducted was an outreach-educational program that shared
information wth residents d Arizona Sonora about certan
conditions that could pose serious health risks, such as trash
burning, residential burns for heating and cooki ng, and waste
di sposal practices. Qher projects include the identification of
environment al and nutritional risk factors for neural tube
defect s along the Gllifornia Baja Galifornia border and train-
ing to devel op a nodel for community advisors in the environ-
mentd hedth fidd The project that addressed neural tube
defect incident s al so hel ped est ablish a delivery room survey
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and reporting infrastructure that contributes to cooperative
binational ef fats in surveying al birth defect sin Tijuana hos-
ptals as well as developing research tools. Edward Sadal | a
and his co-researchers at Arizona State Uhiversity recently
conpl eted a two-year study on attitudes, awareness, and per -
ceptions of health risks ina colonia in Nogales, Sonora. This
study also investigated the role of diet and | ead exposure in
birth defect s These data wll be used in the devel opnent of
heal th education and infornation prograns for other colonias

THE DI RECTED RESEARCH PROGRAM

SCERP has developed a strategy through its close working
relationship wth agencies such as the EPA, the BECC, and
the NADB that targets conplex, region-wde environnent d
i ssues through directed research prograns that are nultidis-
ciplinary, nultiyear, and mlti-institutional (i.e, involve three
or nore nenbers of the consortiun).
The directed research prograns to date have included the
fdlowng
I the Paso del Norte Particulate Ar Study,
I the SCERP Tribal BEnvironnental Program (STEP),
I the Border HRus Twenty/ Frontera M& Veinte (B+20/
F+20) deci si on-support system and
I the Transborder Watershed Research Program
(TVWRP) .

The Selection of Drected Research Prograns

SCERP has devel oped a nunber of procedures in selecting
directed research prograns. The Managenent Committee fol -
lows seven steps in its interactive, yearlong selection
pr ocess:

1 Identify research topics frompartner organizations.

2 Bvaluate the role and benefit of SCERP invol venent.
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w

Prioritize topics to identify the best options.
Devel op research obj ectives and et hodol ogi es.

5 ldentify nenber university expertise and out side play-

es.

6 Designate research | eadershi p and managenent mech-

ani sns.

7 ldentify and nane scientific or technical advisory group.
SCERP research and inpl enent ation partners are consul ted
as needed throughout the process. Future directed research
prograns are expected to address the issues of energy,
water, health, and border environnent a education.

N

The Transborder Watershed Research Program
( TWRP)

This program focused on the Tijuana and San Pedro water -
sheds to integrate existing information into a larger |and-use
nodel to investigate the interdependencies and feedback
nechani sns anong ecol ogi cal, econonic, social, and politi -
cal factors influencing land use. The research characterized

Table 3: Sunmary of PM Concentrations at
Hve Paso del Norte Stes

Site Name PM,5 | PMue | PMyo PM,/PM,, | 1, for | r, for
Mg/l’l’l3 H.g/l’l’l3 H.g/l’l’l3 PMZ,S PMcoarse
Avg Avg Avg Avg £5.D. to to
+S.D. | #S.D. | #S.D. PM,, | PM,,
Chamizal' 12.6 57.7 70.3 0.22 0.21 0.97
+6.5 +54.7 | £57.9 +0.118
Sun Metro' 23.1 90.0 113.0 0.23 0.28 0.97
+14.2 +71.0 179.2 +0.099
Mission® 26.8 142.0 169.0 0.16 0.49 0.97
+11.6 150.7 | =+58.2 +0.055
Club 20-30* 20.0 36.0 56.3 0.36 0.73 0.87
*11.5 +17.0 +26.0 +0.105
Adv. 50.9 146.0 197.0 0.23 0.56 0.67
Transformer* | £59.3 +68.5 | £107.0 +0.112

the distribution and intensity of land use in each watershed
and developed nodels to describe the interrelationships
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anong | and-use patterns and ecol ogi cal and hunman factors.
Patterns of |and use were docurented using maps, planning
docunent s, aeria photographs, and satellite inagery to gen-
erate a G S based record of recent |and-use change.

Several types of nodeling activities have been undert aken.
For the San Pedro Witershed, a hierarchically structured,
pat ch dynan ¢ wat er shed nodel was devel oped. This nodel is
spatially explicit and uses grid-based, renotely sensed dat a
as wel | as ecol ogi cal and soci oecononic dat a For the Tijuana
Watershed, a simlar @SIlinked nodel was enpl oyed that,
when coupled with an enpirically-based runof f nodel, man-

Figure 1. PMjg and PM, 5 Durnal Veriaions at
Sun Metro, Decenber 1999 February 2000
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ages the spatial and tenporal dat aset s and predicts pdlut ant
loading to the estuarine ecosystens. For both watersheds,
the fol | ow ng | and- use characteristics were described for each
patch type:
1 social and economic factors
surface and subsurface water flow
poi nt - sour ce and nonpoi nt-source pol | ution
bi odi versity
activities (such as fuel conbustion) that give rise to air
pol lution, which inpacts water quality
The Tijuana and San Pedro watersheds, both of which are
under goi ng expl osi ve popul ati on growth, span the internation-
al border between the Uhited States and Mexico. Wier
resource issues greatly influence sust anability in these eco-
logically fragile, semarid ecosystens. Fom an ecol ogi cal
perspective, these watersheds form neani ngful |andscape
uits for study and nmanagenent because of the shared func-
tional relationships that exist wthin their boundaries. Howev-
@, vey dfferent social, political, and econonic influences
occur on the two sides of the border. Qe result is that a sig-
Figure 2. Gaphical Represent ation of B+20 s
Approach as a Deci si on- Support Tood

o, wWN

Binational Airshed

|5 ] Binational
\36\2:6‘1-‘0 Ecosystem

River

The B+20 project wll devel op anal ytical tools that wll assist decision nak-
ers in gaining an i nproved underst andi ng of the interactions between
hunan and natural environnents in border region environnent al systens.
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nificant gap exists between the watershed as an ecol ogi cal
unit and the watershed as a planning and admnistrative unit.

The overall objective of TWRP was toinitiate anintegrative
research programthat explores this gap and identifies barri -
ers to, and opportunities for, bridging the gap. Mre specifi -
cdly, the goal of TWRP was to investigate the dynamic inter -
rel ationships between human and natural factors as reflected
by land-use patterns. Integrative approaches to watershed
research conbi ne ecol ogi cal, economic, political, and social
factors in the study of watershed processes. Land uses are
influenced by these factors and, in turn, inpact ecosystem
dynanmics through events that can be identified and noni -
tored.

Characterization of Anbient Particulate Matter in

Figure 3 Tinefranme of the B+20 Mdel

2000 2050

B+20= A Moving 20-Year Window

F gure 4. B+20 Perspective
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All-encompassing
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The system dynanics approach involves a point of viewthat differs from
the det ailed viewtypically adopted by expert s wthintheir field of expertise.
For exanple, the detailed variation in the tine series in the point-of-view
figure becones progressively less det ailed as breadth of scope and speci -

28



A Twel ve- Year Retrospective of SCERP: 1990 2002

the Paso del Norte Regi on

The Paso del Norte air research program began i n Decenber
1998 and continued until 2001. The program was devel oped
by UTEP, WJ, NVBU ASU and UAC] in collaboration with
several US. and Mexican agenci es.

ne of the major program objectives was to characterize
the nature of PM, 5 and PMg (particulate natter wth di ane-
ters less than 2.5 and 10 microneters, respectively). The
goals of the project were to (1) determine the organic and
inorganic contents, spatial and tenporal distributions, and
chemcal conposition of PM concentrations; (2) identify the
fingerprint s of najor PMsources in the region; (3) deternine
the sources of emissions and their relative strengths by
chem cal nass bal ance/receptor nodeling; and (4) establish
a regional information center or clearinghouse to coordinate
other nonitoring and research activities in the region.

My or findings of the first phase of the study are sunma-
rized bel ow

i During the three-day exploratory study of PM concen-
trations, strong variations in particle concentrations
were observed, show ng the inpact of wnd and inver -
sion on recurring or singular event s

I Conputer-controlled techniques were enployed to
deternmine single-particle sizes, concentrations, and
conposi ti ons.

i Wban dust, presumably continuously re-aerosolized by
trd fic and cont ai ning a conpl ex mxture of autonotive
enmissions, unpaved road dust, and many other com
bustion and nonconbustion sources, tends to achieve
high concentrations under cal m and near-cal m condi -
tioms.

i The PM, 5/ PM ratio for the air basin varied fromO. 16
to 0.36, conpared to 0.38 in 1990 (two sites for two
weeks) and 0.45 in 1997 (one site for 11 nonths deter -
mned wth two dif ferent types of instrunent).

i The study shows that the PM.g5se (between 2.5 g and
10 g) domnates the PMjg nmass concentration and the
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el enent al anal ysi s shows that geol ogi ¢ sources are the
naj or contributors of PV, se-

I Trace net al concentrations are currently | ower than his-
torical values, and evaluation is being done to find out
causes of this reduction.

The second phase of Paso del Norte, which began Sept enber
1, 2000, utilized the followng novel features:

I The conbined use of elenenta inorganic analysis,
organi ¢ conpound anal ysis, and el ectron micrographic
singl e-particle analysis for source attribution

I Conbi ned studies of the episodic and | ong-range tem
poral trends as well as the spatia dstribuion of
sour ces.

Based on the findings of the first phase of the study, several
tasks were incorporated into the second phase in order to
enhance the result s, which include:

i validation of fast thernal desorption techniques for
organi cs anal ysi s

I source proxinity gradient sanpling for source profiling

i hourly variation of PMconcentrations

1 diurnal variation of PMconcentrations

I spatial variation of PMconcentrations

I nmesoscal e met eorol ogi cal nodel i ng

The study was designed to address air pollution problens in
the H Paso Qudad Judez region through a coordinated
d fort by researchers on both sides of the border. The findi ngs
of this research have enabled the border comunity to iden-
tify and control the dominant sources of particuate air polu-
tant s intheregion It has inproved visibility in the region and
reduced nortality and nmorbidity due to the decreased con-
centration of fine particles and particle-borne hazardous air
polu ats This study has | ead to the est abli shnent of techni -
cal capabilities in the region to continue air quality nonitor -
ing, evaluation, and control.
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Border Pus Twenty/ Frontera MA& Veinte
(B+20/ 20) Project: Mdeling Future Conditions
in the Border Region

There is an increasing awareness of the environnent as a
system of interdependent variables. Rapid popul ati on grow h
and industrialization in the US Mxican border is causing
these interdependent environnent al variables to change rap-
idy. As aresult, it is beconing increasingly necessary to reg-
ularly update and revi se assessnent s of future conditions in
the border region.

The purpose of the B+20 project is to create a systens
nodeling framework that wll allow border st akeholders to
accurately project the environnenta situation in 20-year
increment s This nodel wll evaluate the interactions between
hunman, environment al, and ecol ogi cal systens.

Systemdynanics nodeling is an ef fective tool for expl oring
the inplications of interconnectedness wthin conplex sys-
tens. For exanple, evaluating the inplications of transhorder
air quality within the binational region requires a nodel that
recogni zes possible dif ferences in the way that air quality
protection policies night be inplenented and enforced on
each side of the border. A the sane time, however, pdicy
devel opnent nust recogni ze how qual ity-of-l1ife issues reflect
inherent cultural dif ferences and varying aspirations of both
individuals and conmunities in the border region. Though
system nodel s cannot show the level of detail enbodied in
det ai | ed nechani stic nodel s, system nodel s provide a high-
er-level viewof the interdependenci es and feedback resulting
from interaction between hunan behavior and natural sys-
tens. Thus, system nodels can provide inportant clues to
determne the nost responsive factors for inplenenting new
policies or technologies while maximzing quality of life,
ecosystem heal th, econonic heal th, and comunity prosperi -
ty.

This project wll result in a set of prototype system nodel s
that wll enable st akehol ders to better underst and the ef fect s
of population gronth and industrial devel opnent on various
envi ronnent al systens while accounting for the uni que chal -
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| enges associated with inplenenting binational environnen-
ta paicy. This tool wll allow decision nakers to access infor -
nmation that had been unavail abl e and to rmake nore i nforned
decisions. From a research perspective, the nodel results
can be used to identify the consequences of various policy
opti ons.

An inportant element that nakes this project unique is its
use of both scientific and hunan el enent s to produce a nodel
that can be used and understood by a w de-range of peopl e
wth varying levels of technical underst anding. Mddel s based
whol |y on scientific or technical dat a of ten alienate decision
nakers and ot her st akehol ders who have a vested interest in
the environnent al systens in question. Lack of underst and-
ing, or msunderst anding, of tenresults frominadequate com
nuni cation between scientists, policy nakers, and the public.
Worse, such nodel s of ten miss the underlying causes behi nd
naj or problens, many tines resulting in short-term band-ai d
sol utions wth no long-termvi abl e sol utions. In order to create
a workable, long-termenvironment a policy it is necessary to
examne the systemas a whole as well as its separate pats

Devel opi ng a nodel i ng franework for the binati onal region
requires accounting for a wde range of st akehol der concerns
thet df fer fromcomunity to community al ong and across the
border. The proven approach to developing a quantit ative
nodel for assessing alternate futures is to use a group-based
nodel i ng process that directly invol ves af fected st akehol der s
throughout the binational region. This approach can lead to a
consensus- based framework that incorporates the critical
i nterdependencies and feedbacks that underlie effats to
assess possible consequences of alternate plans for the
regi on.

The group-based nodel i ng process proceeds in a series of
steps and invol ves st akehol ders, experts, and a core-systens
nodel i ng group. The st akehol ders conprise principas from
deci sion-naking entities wthin the t argeted transborder com
nunity. The experts are individuals who have al ready devel -
oped a wealth of experience in identifying, assessing, and
planning for alternate futures throughout the border region.
The core-nodel ing group directly support s the nodel -bui | di ng
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d fort wth dat a synthesis by carrying out the sinulation work
dter the nodel structure is outlined.

Wiile the prinary ef fort is ained at exploring relationships
specific to the border region, the project is first targeting one
or two coherent binational communities that will provide a
tenpl ate for expanding the nodel for other communities.

SCERP Tribal Environnent al Program ( STEP)

There are approxinmately 25 Native Anerican tribal nations
located on the US side of the 100 km border zone and
approximately 25 located on the Mexican side. ollectively,
the indigenous populations in this region conprise over
40, 000 peopl e and enconpass a | and base of over three ml -
lion acres. The original territory of these tribes was the region
now bi sected by the international boundary. As a result, nany
of the tribal cormunities that live onthe US side still nain-
tain strong cross-border ties wth their Mxican relatives.
Qhers have been isolated fromtheir kin because of border
contral s.

Despite their long and intinate know edge of their |ands and
environnent, these tribal nations have indicated that they
have been excluded from border consultations wth the
exception of initiatives and di scussions that ensued af ter Bor -
der X{4. The critical challenge will be to incorporate these
communities and their present-day territories into a shared,
bi national vision for the border region.

The SCERP Tribal Environmental Program (STEP) is a
binational, nultiuniversity ef fort designed to study natural
resource devel opnent, tribal planning issues, and environ-
ment al education prograns anong interested Native Aneri -
can communities | ocated al ong the U S. Mxican border. This
interdisciplinary, applied research initiative invol ves schol ars
and technical experts from SDSU ASU, UU, NVsU, and
UTEP, col | eagues fromvarious Mexi can universities; and per -
sonnel from particpating tribes. The program was devel oped
dter SCERP had supported a nunber of individual projectsin
this area and the consorti umhad devel oped working rel ations
wth a nunber of border tribes.
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The purpose of this pilot tribal programis to build a critical
nass of research targeting a range of environnenta praob-
| ens, socioeconomc factors, and environnent al education
prograns that support border area tribal ef fats to achieve
sust ai nabl e devel opnent. (nhe aspect of the programis to
d fer training and educational opportunities to tribal neniers
as well as technical expertise inthe formof @S surveys. The
program seeks to promote productive interactions anong
academ cs, governnent agencies, nonprofit organizations,
and the tribal groups thensel ves. Another current project is to
create environnent al education prograns. A third conponent
of the pilot project is to provide dat a, research, and inforna-
tion on developing natural resources. In all cases the
research projects are identified and devel oped in cl ose con-
sut ation wth neners of the tribes.

STEP is guided by a technical advisory council and is nan-
aged col | aboratively through a coordinati ng conmttee, which
consist s of tribal represent atives, principal investigators from
t he SCERP universities, a coordinator (the Mnagi ng O rector
of SCERP), and a Managenent Comm ttee represent dive

STEP projects are funded through a two-phase process.
First, the Management Cormittee has to approve the concept

Figure 5: (pen Space Public Education,
Cocopah Indian Nation
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paper and organi zational structure for the program Second,
project proposals fromPs are sent to the coordinator who
distributes themto the coordinating coomttee, the technical
advisory council, the HEPA, and the SCERP Managenent
Committee for expert peer review. In the first year of the
STEP program which has been expanded through 2002, five
plat prgect sinfour tribes wereidentified These projects are
descri bed bel ow.

Resource Inventories: The Cuyapaipe and Santa Cat arina
Tribes
Professors Aan Kilpatrick, SDSU and M chael W lken, Nitive
Qi tures Institute of Baja Gllifornia
S nce the summer of 2000, the focus of the project has been
to create a @S inventory of natural resources and archaeo-
logical sites on the Quyapaipe reservation. This project was
envi sioned to enconpass three phases: a detailed GS field
survey of the area, the creation of a large-scale infrared top-
ographi cal nap of the reservation, and a fornal survey of the
reservation boundari es.

Al phases of this project have been conpleted wth the
assi st ance of Professors R chard Carrico and Mark MG nni s

Figure 6: Environnent al Held Education, Gocopah |ndian
Nati on
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of the SDSU geography departnent. In 2000, Professor A an
Klpatrick presented nenbers of the Quyapaipe tribe wth a
formal report of the research findings as well as a color
infrared conposite nap of the reservation conposed of Dgi -
tal Otho Quarter Quad renote sensing inagery.

M chael W /lken has been working in Mxico wth graduate
student s and faculty from the UABC environnent al sci ence
departnent to supervise the Gobal Positioning Systemfield-
work in the Paipai commnity of Santa Gatarina. Professor
d audi a Leyva of UABC worked closely with the graduate stu-
dent s providing technica assistance and revising docunent s
Afredo Acost a supervi sed the process of indi genous comu-
nty paticipation in the proect, especialy related to the

Figure 7: Qganization Chart of the Gocopah Environnent &
Educati on Program

\ Cocopah Tribal Council ‘

Board of Education
Cocopah Community

[
[ 1
John Swensen Susan Williams
Cocopah EPO Director ASU/SCERP Project Director

Undergraduate Cocopah Student ASU Graduate Research Assistant
Wynnie Ortega Carolyn Garnett

est abl i shnent of environnent al nonitoring units, alegal con-
figuration that allows communities greater self-nanagenent
of resources. Judith Bravo carried out extensive field
research regarding the sustainability of traditional ceramcs
and basketry production and Marco Antoni o Villavicencio pro-
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vided adninistrative and research assi st ance throughout the
proj ect.

A full report of the community-based international research
project is now available for public dissemnation. As pat o
the second-year effort, the research team held a regi onal
conference at SDSUto discuss results and to obt ai n feedback
fromtribal nenbers, governnent of ficials, and other academ
ics about the feasibility of creating natural resource devel op-
nent nodel s for other border tribal nations.

The Devel opnent of a Geographic Infornation System (Q 9
a the Tohono O odham Nati on

Prof essor Dan McCool, W

The overall goal of this project is to collaborate wth the
Tohono O odham Nation Environment a Potection Agency to
develop a strategic plan to determine and prioritize the GS
dat a needs for the tribe. This action wll avoid unnecessary
duplication and pronote opportunities for data sharing and
partnering.

Several nonths were spent devel oping a G S dat abase from
public information sources about the Tohono O odham reser -
vation. The research team also devel oped two question-
nares. The purpose of developing the database (which
involved soliciting infornation fromfederal, state, and |ocal
agenci es) was to deternine the availability, qadity, edent of
coverage, and costs of environnenta data for the region
occupied by the nation. The purpose of the questionnaires
was to deternine the specific dat a needs of the Tohono O od-
ham

The user group, which was coordinated by represent atives
from the Tohono O odham Nation Environnmenta Potection
Agency, fornulated several tasks. Qe initiated the strategic
pl anning while another provided the infornation needed by
the nation to exanine needs and est abish priorities. The third
task was to conpile, organize, and docurent as many of the
priority det a sets as feasible wthin the project s budget to
create dat a to be distributed to end users in the nation.
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Envi ronment al Needs Assessnent and Sust ai nabl e Resour ce
Devel opnent for the Tigua Tribe Ysleta del Sur
Prof essor John Peterson, UTEP
The overall goals of the Tigua project are to mtigate adverse
environnent al inpacts and protect cultural resources both in
the rural and urban areas owned by the tribe. The team devel -
oped a base @S systemto (1) input existing data for these
areas, (2) train tribal personnel to nonitor ecological
changes, and (3) develop a sound nanagenent strategy to
prioritize issues that need to be addressed now and in the
future

The initial nonths of the project were spent organizing the
research team that includes Janmie Barnes, Agra Earth and
Environment al; Julian Qhianelli, Genter for Ewironnent &
Resource Managenment (CERV) G S specialist; Steve ook,
CERM Energy Center; Abert Avidrez and FHlbert Candel ari a,
Tigua Tribal Qouncil; and Linda Quellar, Tribal Housing Orec-
ta. The project will continue to assist the tribein GStraining
and dat a acquisition. Furthernore, Steve Gok will conduct a
w nd energy assessnent of tribal |ands.

Mne Tailings Mrket Survey for the Tohono O odham Nati on
Prof essor John Mexal, NVSU

The overall goal of this project was to eval uate waste materi -
als from Tohono O odham nmining operations to see if these
could be economcally recycled. Professor John Mexal con-
ducted a laboratory analysis of iron content in evaporation
ponds and presented the results at the 2001 SCERP confer -
ence. Mexal plans to devel op a narketing study of the feasi -
bility of recycling these natural by-product s

Envi ronment al Education Proj ect, Gocopah Indian Nation
Prof essor Susan Wllias, Arizona- Sonora Desert Miseum
As part of the SCERP tribal initiatives, this study focused on
envi ronnent al education for students fromthe Cocopah Ind -
an community near Sonerton, Aizona. The community must
devel op interest, knowedge, and skills in order to restore and
preserve the lands and waters of the reservation and sur -
rounding areas. As a result, this project s researchers
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focused first on the tribal conmunity and then extended the
scope to include the surroundi ng public schools and comu-
rnity. The tribal council |eaders nade a conmtnent to work
regionally to develop solutions to land and water concerns.
This environnent al education project was an inport ant step
toward achieving the goal of regional problemsolving
because it infornmed the GCocopah community as well as
assisting in devel opi ng broad-based community consensus
on environnent a issues.

The environment al education project, which was designed
to encourage students and to inpart the desire to continu-
ously build upon previously gained skills and know edge, was
entirely community based; Cocopah el ders, parents, student s
and |eaders guided the devel opnent of the education pro-
gram (ne of the primary goal s was to encourage student sto
return to their tribal conmunity af ter college, build upon their
past, and encourage themto continue naki ng contributions to
envi ronnent al enhancenent. The program was a col | abora-
tived fort anong the commnity, tribal |eaders, and personnel
from AQJ to instill a sense of pride in the rich cultural and
envi ronnent d herit age of the Cocopah Nation.

The overall objective of the program was to devel op an
envi ronnent al educati on programon the Cocopah reservation
that incorporates tribal culture and val ues concerning |and,
dar, and vater inthe region. The programserved as a unifying
project anong nany tribal departments. Indeed, the first few
nont hs of neetings wth each departnent facilit ated di al ogue
among tribal |eaders. The Cocopah Board of Education, for
exanpl e, has redefined its decision-naking role in education
as aresut of thetdks. The followng are the key objectives
of the various departnents for proposed environnent al edu-
cation:

I to devel op | eadership on tribal environnment al issues,

I to raise community-w de awareness on environnent d
i ssues and concerns, and

I to inplenent educational and sel f-esteemprograns for
student s on the reservation to instill the desire to
recover know edge of tribal values and custons that
w Il support these goals.
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A graduat e research assist ant from ASU and an under gradu-
ate intern fromthe Gocopah community were hired to help
devel op a communi ty-based education plan and craft a natu-
ral history and science curriculum The objectives of the cur -
ricuumwere to fanmliarize student s wth various habitda s and
the watershed on their lands. They studied, collected, and
docurented plants and animals, as well as sanpl ed water at
key sites on the reservation. They learned the use of @S
technol ogy to map and anal yze these dat a under the supervi -
sion of the principa investigator and the project s triba advi -
sory coomittee. These t asks were acconplished during out -
door community and education activities and during field trips
for local school children.

The second phase of the program which was based on
envi ronnent al educati on, brought youth activities to the com
nunity. The graduate student and undergraduate intern con-
tinued the curricul umdevel opnent under the direction of M.
Wanst al | (Qocopah Museum director) and Professor Tryillo
(director of the Genter for Indian Education, ASU. There are
nmany agencies and educational groups that have and wll
continue to coomit their expertise and tine to teach ecol ogy
and conservation to Cocopah student s, includ ng:

i Environment al Protection G fice of the Gocopah Trikd
Headquarters

F gure 8. Break-out Session of a Leadership
Forum on Border Environment a |ssues

i Yuma Yout h Gonservation Garden
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I ASU Center for Environnentd Studies

1 Arizona Sonora Desert Miseum

I Arizona Game and Fi sh Depart nent
The acconpl i shnent of these objectives through a communi -
ty-based environnent al educational programw !l continue to
hel p build the capacity of the tribe to nove forward on pl ans
to nore ef fectively nanage tribal |lands and waters. Sust ain-
abl e devel opnent has been a major focus. By training Goco-
pah student s in the habit at enhancenent plans, the program
encourages themto becone |eaders with a shared vision of
the future. The research program facilitates community
awar eness about the issues the Cocopah people face as a
sovereign nation wth respect to water, land, health, and the
quality of the environnent.

Student s hired as graduate and undergraduate interns are
given an opportunity to learn fromthe miltifaceted and com
plex objectives of the project. ASU students learn how to
communi cate with tribal communities and they | earn about the
unique set of circunst ances of each comunity. Students
fromtribal communities gain opportunities to work wth tribal
leaders and to directly af fect conditions in their community.
The rel ationship between the two groups of students inthis
proposal design fostered a cooperative exchange in both cul -
tues. Their experience in traveling to professional neetings
and conf erences sharpened their insights and deepened their
know edge about the challenges that tribal communities face
and how positive collaboration can help neet these chal -
| enges.

SCERP OuTREACH AcTIVITIES AND PRODUCTS

One of SCERP s central goals is to nake its research and
dat a accessible to as many peopl e, education centers, gov-
ernment al agencies, and private organizations as possible.
ts research, training, and outreach prograns address EPA
objectives as outlined in the US MxXxico Border XX Pro-
gram Framewor k Docunent. Since 1990, SCERP has inple-
nented nore than 300 research projects, including specific
outreach and training initiatives associated wth the project s
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SCERP regularly conduct s briefings for policy nakers, com
munity leaders, public of ficials, and business and trade
organi zations invol ved i n border issues, providing dat a need-
ed to nake inforned decisions. SCERP s website, confer -
ences, and foruns serve to nake the results of conpleted
research projects accessible. They al so update and provide
g atus report s on ongoi ng ef fat's, as well as foster discussion
on border issues.

Dat abases

Local natural and environnent al resource nanagers, regi onal
deci sion nakers and regul atory personnel, and national and
bi nati onal policy nakers are naki ng nore ef fective decisions
wth the aid of science-based dat a devel oped by SCERP
researchers. SCERP has devel oped environnent al, econom
ic, and quality-of-life dat abases in addition to @ S decision-
support systens to aid policynaking and resource nanage-
nent on such diverse issues as:
1 Inperial Valley agricultural nutrient |oadi ng
i human inpacts on and managenent options for the
Tijuana R ver Wt ershed
San Pedro Rver natural habitd s
Sea of Cortez wetl ands
various tribal natural resource devel opnent projects
epidemol ogy of birth defects and cont amnation haz-
ards
I near-shore narine environnent planni ng
| particulate air quality in H Paso GQudad Jufkez
I transportation risk assessnents in Nogales and H
Paso G udad Jufez
| energency managenent in Nogal es, Sonora

Publications in Professional and Sientific
Journal s

SCERP researchers, stdf, and nmanagenent dissenminate the

resuts of the research prograns to various publications.
These publications include journal s in environnent al sci ence,
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land nmanagenent, ecol ogical sciences, natural resource
managenment and planning, and SCERP environnent d
response report s A conprehensive report of SCERP publica-
tions and papers in scientific journals is currently avail abl e.

SCERP Border Environnent Research Reports

SCERP publishes occasional research reports that are
designed to be available to a w de range of border st akehol d-
ers and witten in nontechnical |anguage. These reports are
published in a booklet format and are distributed nationally
and throughout the border region in both the Lhited States
and Mexi co. Athough nost of the reports are out of print they
are avail able on the SCERP website at <wwwv. scerp. org>.
D Environment al Issues of the Glifornia Baja Glifornia
Bor der Region
This report provides a brief overview of the inport ant
environnent al issues of the Glifornia Baja Glifornia
border region wthin the social, econonic, political, and
admnistrative franework of the transborder zone. Key
border environnent al issues are presented and briefly
det aled
2 Reducing BEnssions fromBrick Kilns in G udad Jufez:
Three Approaches
This report discusses the issues of brick kiln emssions,
vhich are a najor source of pollutioninthe H Paso Qu-
dad JufEez area. Three SCERP proect s address ways to
reduce these enissions; other SCERP proects have
addressed these issues in the pest.
3 Inproving the Quality of Drinking Water in Glonias in
the dudad JufEez H Paso Area
The lack of access to pot abl e water, a probl emin nany
| owi nconme nei ghborhoods along the U S. Mexican
border, contributes to the spread of illnesses related to
water cont amination. This publication discusses how
researchers from UTEP devel oped an educational
nodel to serve as a short-termapproach to this grave
problem This nodel was later adopted broady al ong
the border region.
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4 The Santa Quz Rver Basin: Best Practices for Min-
tanngits Health
This report discusses the factors that negatively af fect
the Sant a Quz Rver such as pol lut ant s, declining veg-
@ ationaongits banks, and decreased water |evels due
to excessive groundwat er punpi ng.

5 The U S. Mexican Border Environnent: A Road Map to
a Sust ai nabl e 2020
This publication present s a sumary of Border Institute
I, which was organi zed by SCERP and the EPA incd -
laboration with BTA Border Institute | initiated the
process of deternmining how to ensure adequate envi -
ronnment al quality for border resident s by 2020.

Fnal Reports and Publicly Available Literature

Fna reports from SCERP applied research project s are avail -
able on SCERP s website <ww.scerp.org> These concise
reports, dten technical in nature, provide a description of the
project anditsresuts The reports are an excell ent source of
i nformati on on nunerous critical border environnent al issues.
Additional infornmation about specific research projects nay
be obt ai ned by cont acting the author or authors.

Inorder tofacilit ate the dissenination of research result sto
nont echni cal personnel, one project, for exanple, was
designed to develop short, concise sunmmaries of eight
SCERP research project s dealing wth air pollution and rel at -
ed topics. These all owed SCERP to communicate wth a larg-
@, nontechni cal audience. Qher educational outreach ef fats
i ncl ude the construction of a |l ong-termborder synoptic clina-
tology dat abase, an integrated cross-border @S for the San
Diego Tijuana interface, a dat abase coordination initiative
project that provides the public and private sector wth access
to information on SCERP s environnent al research and train-
ing activities, a binational dat abase that identifies and char -
acterizes principal sources of air pollution along the
US Mxican border, and a @ Shbased program to assist
energency response planners in the Anbos Nogal es.
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Tabl e 4: SCERP Agency Coordi nation

Agency Interaction
Agency for . L . L .
geney ! Discuss joint implementation and carbon sequestration in Mexico to
International S . X .
offset carbon emission in the United States. Invited to Border Institutes.
Development
U.S. Agriculture Share GIS resources, consult on local issues, and provide support to
Department GNEB. SCERP is especially close to Resource Control Districts.
Arizona-Sonora Briefed on SCERP past, present, and future research. Consulted on
Commission Border Institute participation from Arizona.
Border Count . . . . . . . .
ounty. Provide briefing on environmental issues during their seminal meetings.
Commissioners . . .
.. Provide comment on strategic plans and local issues.
Coalition
Border . . . . .
Environment Provide contractual services including electronic project management
. system, water use model, environmental infrastructure needs assessment
Cooperation S . X
S capabilities, and invited on field trips.
Commission
Border Governors’ Provide annual briefing on priority topics and progress
Association gonp Y top progress.
Border Health . .
o Consult when environment and health intersect.
Initiative
Border Trade Coordinate for policy and advocacy. Co-sponsor Border Institute series.
Association Serve on committees and working groups.
Bureau of Land . . . .
Coordinate with field coordinating committee on natural resource work.
Management
California Energy Inform their agenda on border issues. Comment on international energy
Commission program plan.
Commission for Provide comments on strategic plans, local issues, and workshops. Act as
Environmental respondent at trinational conventions. Nominated a SCERP member to
Cooperation public advisory board.
Provide products, progress reports, and annual updates on activities.
U.S. Congress £ i
Address issues raised.
U.S. Energy Coordinate border infrastructure corridor, technology transfer, and
Department material projects. Provide biannual briefings on advisory council.
Environmental Serve on the steering committee for binational initiatives to inform

Education Council
of the Californias

residents and students of the region about threats and solutions.
Reviewed binational proposals.

U.S. Coordinate with the Office of International Activities, Border XXI
Environmental Program, and Border Institute issues. Work closely with program officer
Protection Agency | at Office of Air and Radiation. Recruit modelers for research programs.
U.S. Fish and . .

Wildlife Service Coordinate endangered species, fire management, and protected areas.
Foundations Consult on priorities, seek funding, and include in special events.

Fundacién Estados

Collaborate on meetings, research project prioritization, modeling work,

Unidos y México and publications. Established Memorandum of Understanding.

para la Ciencia

Good Neighbor In addition to annual update of SCERP work, provide comments on
Environmental their annual reports, especially as they pertain to watersheds. Nominated
Board SCERP members to board.

U.S. Government Provide insights to personnel regarding border issues for reports and
Accounting Office | hearings.
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Tabl e 4 conti nued

Agency

Interaction

U.S. Department
of the Interior

Collaborate on binational planning of areas protected by joint letters of
intent.

International
Boundary and
Water

Commission

Coordinate filed ecological surveys. Review environmental impact
statements. Brief U.S. and Mexican Commissioners biannually as
members of advisory council.

Mexico

Coordinate with universities, government agencies, advocates, state
EPAs, and citizens to improve quality of life.

Municipalities

Provide briefings on accomplishments, plans, and partners.

National Science
Foundation

Brief annually on progress, and propose work through them.

Native American
Tribes (border

area)

Work with a few nations on resource development protocols.

Nongovernmental
Organizations

Support common interest projects and studies. For example, developed a
biodiversity hot spot paper with the National Wildlife Federation.

North American
Development

Bank

Collaborate on papers, meetings, and Border Institute reports. SCERP
secks NADB support of traditional technology projects. Provide data for

their reports.

Pan American
Health

Organization

Coordinate health research in Mexico.

Salton Sea e . . .

. Provide binational perspective to their plans and projects.
Authority
Southwest Border Chair session on environmental infrastructure and planning during
Task Force strategic development plan.

U.S. Department
of State

Provide data as requested on demographics and economics.

Ten State EPAs

Coordinate research priorities, progress, and plans. Ten State
Coordinator co-sponsor.

U.S. and Mexican

Universities

Provide support to binational and border proposals.

U.S.—Mexico
Chamber of

Commerce

Support meetings and provide briefings.

Western
Governors'
Association

Coordinate border state issue development.

SCERP Sponsored Workshops and Foruns

SCERP has sponsored numerous workshops and foruns as
pat o its outreach program which include a certification

course on hazardous naterial

i nci dent response operations,

an EPA air pollution enforcenent course, a workshop on @S

trai ni ng,

ardous waste mnimzation

environnent al health training,

in the maquiladora industry.
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SCERP has also sponsored numerous public outreach
event s, sone of whi ch have produced printed sunmaries and
working papers. In 1992, SCERP sponsored public foruns in
a nunber of border commnities in order to obt ain infornmation
from resident s about their environnenta concerns. The
forums were al so designed as a mechanismto inprove com
nuni cati on between SCERP and border communities. The
resuts of the comunity foruns were conpiled and issued in
1992 by SCERP.

The SCERP technical conferences started in 1995 and have
becone annual events The prinary objective of the technical
conferences is to organize a public forumto report the find-
ings of the applied environment al research conducted by
SCERP researchers to academa; industries; local, state, and
federal organizations; and comunity | eaders fromboth sides
of the border. The technical conferences are bilingual and
include field trips to key border environnent al project sites.
The proceedi ngs are conpil ed and di ssemnated at the end of
each conference. Specia reports issued by SCERP have
received national recognition such as the Environnent a
Issues of the Galifornia Baja CGalifornia Border Region and a
report that exanmines the scientific and policy issues in nan-
aging the San Pedro Watershed.

Education and Training

Amng a large set, sone of the training prograns and t arget
audi ences associ ated with SCERP i ncl ude hazardous nateri -
al storage, transport, and disposal training for industry; cor -
porate environnental citizenship for corporate nanagers;
busi ness environment al videos for maquiladora nanagers;
envi ronnent al heal th advisories for practitioners; conmunity-
based pronotoras for drinking water training; water and air
pollution training for teachers; birth defect classification for
del i very room nurses; and teacher enhancenent and comu-
nity anareness in air and water quality education.
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Monogr aph Seri es

In 1998, SCERP initiated a nonograph series, which is based
on the sel ection of key SCERP supported research projects
Each vol une incl udes research results by the | eadi ng SCERP
researchers. The target audi ence includes researchers, pro-
fessional s, and advanced student s interested in border envi -
ronment al i ssues. Each vol une addresses key border issues
including sust anadlity, water quality and quantity, the rea-
tionship between environmental infrastructure and sust ain-
aility, and the inpact of NAFTA on border communities. This
current nonograph is a retrospective of SCERP research and
activities. Volunes from the nonograph series, which are
descri bed bel ow, nmay be obt ai ned through the SCERP direc-
torate.

Monogr aph no. 1

The first nonograph, The U S. Mexican Border Environment:
A Road Map to a Sustainable 2020, brings together back-
ground papers and ancillary materials prepared for Border
Institute I, which was held in Decenber 1998. The Border
Institute | briefing papers, which were revised for the nono-
graph, provide basic information and anal ysis about the pop-
ul ation, econony, environnent, and governance of the border
regi on.

The background report s provide the context for di scussions
on environnent al sust ai nability objectives for the region over
the next 20 years. The purpose of Border Institute | was to
encour age st akehol ders in the region and el sewhere to redi -
rect their focus fromimmedi ate and urgent border environ-
ment al issues to the steps that nust be inplenented if we are
to achi eve a healthy and sust ai nabl e envi ronnent by 2020.

Monogr aph no. 2

The U S. Mexican Border Environnent: Water |ssues al ong
the U S Mxican Border is the second vol une of the nono-
graph series. It addresses the critical environnent al issues of
water quality and quantity in the border region. The five chap-
ters that followthe overview and introduction are the result s
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of inportant studies in water resources funded by SCERP.
These studies aid in understanding the conplexity of this
resource base and of fer strateges for its inprovenment and
devel oprent .

The chapters cover issues such as water availability,
regional inbal ances, relationships between water use and
aqui fer vater quality, and alternative | owcost natural systens
for treating wastewater. The papers range from addressing
fundanent al scientific questions regarding the l|inkages of
land use and water quality, the ecological inpacts of exces-
sive water consunption, and the feasibility of applying alter -
native treatnent options.

Monograph no. 3

The third nonograph in the series, The U S Mxi can Border
Environnent: Econony and Environment for a Sust ainable
Border Region: Now and in 2020, is based on the papers and
recormendations fromBorder Institute |I. The overvi ew and
the seven papers investigate specific ways to reinvent and
reinvigorate the econony to bring both prosperity and sus-
tai nabl e devel opnent to the region. Sone of these recom
nendations include supporting infrastructure construction,
integrating natural capit alismto support sust ai nabl e econom
i ¢ devel oprment, and devel opi ng new fi nance nechani sns for
border comuni ti es.

Monogr aph no. 4

The U S. Mexi can Border Environment: U S. Mexican Border
Communities in the NAFTA Era is actualy the final report that
was carried out by the Network of Border Econonics/Red de
la Economa Fronteriza, a network of researchers from uni -
versities and public institutions in the border region. As the
title suggest s, this nonograph addresses the inpact that
NAFTA has had on the econonic, derographic, environmen-
tal, and infrastructure situations of numerous US Mexican
border communities. The nonograph begins with a general
overvi ew of the econonic dynanics of the border region fol -
loned by excellent state-by-state profiles of various border
comuni ties. The findings of two n@ or binational surveys are
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reported and analyzed. In the conclusion the authors pull
together their findings into seven hypotheses that connect
such issues as inmgrati on and nmaquil adoras; infrastructure,
environnent, and enployment in trade-related sectors;
enpl oynent, retail sales, and nanufacturing plants; and
poverty and prosperity.

Subsequent nonographs are pl anned on the topics of Bor -
der Institutes 111 V (see page 46), border air pollution in gen-
eral, and particulate natter pollution in the Paso del Norte

regi on.
Briefings

Over the years, SCERP has paticipated in and organi zed
briefings for policy nmakers, comunities, N33, and agen-
cies. Sone of these briefings include:

I The Mexican Congress, SEMARNAT, researchers, and
U S enbassy personnel in Mxico Aty

I EPA Region 6, EPA Region 9, and EPA headquarters in
Washi ngton, D C

i The U S. Mexico Chanber of Commerce s annual con-
gressional briefings in Washington, DC

i The World Environnent Center, Washington, D C

Present ations at neetings incl ude:

I The EPA G fice of International Activities and the G fice
d Air and Radiation. This invol ves coordination wth the
O fice of International Activities Border XX Program
and Border Institute briefings. SCERP also works
closely with the Programd ficer at the Gficed Ar and
Radi at i on.

I The Border Trade Aliance (BIA . SCERP coordinates
wth this group to informgrassroot s trade organi zati ons
on environmental and sustainable devel opnent.
SCERP believes that the private sector should be pat
of the solutions for border environnental problens.
One SCERP nenber chairs the BTA Environnent &
Committee and another is a nenber of its Strategic
M anning Conmttee. The BTA also co-sponsors the
Border Institute series.
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I The Western Governors Association. This organization
coordi nates with SCERP on the devel opnent of border
4 ate issues.
i The US Commssion on (tean Policy. SCERP g4 f
presented on border water issues.
I The Association for Borderland Studies. SCERP ¢ 4 f
provided a ten-year overview in Al buquerque, New
Mexi co.
Exanpl es of SCERP coordination with agencies are listed in
Tabl e 4.

Border Institute Series

The annual Border Institute enables senior level local, staéae,
national, and international planners and decision nakers to
neet, becone inforned of issues and options, and di scuss
the best alternatives for the future of the US Mxican bor -
der. SCERP organi zes the Border Institute series wth support
fromthe EPA the BTA and the U S Mxico Chanber of
Conmrer ce. The executive summaries of the Border Institutes
nmay be obt ai ned through the SCERP directorate and website.
Border Institute |: Denographics and economnic devel op-
nent asymnmetry across the border
Border Institute II: BEwironnent al infrastructure, natural
capitalism and environnent al accounting
Border Institute I11: Energy and its interdependencies in
the border region
Border Institute IV: Binational water nanagenent plan-
ni ng

Border Institute |

Border Institute I, held in Ro Rco, Aizona, in April 1998,
brought together 60 community |eaders; nenbers of the pri -
vate sector; represent atives of nonprofit organizations; uni -
versity researchers; and local, state, and federal governnent
dficias fromthe Lhited States and Mexi co to discuss howto
ensure the future environnent al quality and economc devel -
opnent of the border by the year 2020. Basic border issues
that cane out of Border Institute | include:
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Popul ation: Border counties and runicipalities now have 10. 6
mllionresidents. If mgration were to decline significantly, the
border woul d naturally grow by sone five million residents by
2020. If current growh rates continue, which is the nost |ike-
ly scenario, the border wll increase by an additional 14 nil -
lion people and the popul ations of nost twn-city regions wil
nore than double. Mbst of the population is concentrated in
binational twn cities, contributing to significant environnen-
tal, economic, and social spillover across the international
boundary.

Econony: NAFTA has brought a najor increase in bilateral
trade, nost of which is carried across the border by trucks.
NAFTA coupled wth national and gl obal economc growh,
has created nore jobs in the border region. However, wages
on both sides of the border have remained |ow and unem
pl oynent has renai ned high, with the exception of San O ego.

Environnent: The border environnent, which is currently at
risk, wll continue to deteriorate significantly if popul ation and
econonmic grow h continue at present rates wthout significant
changes in regional developnent. By 2020, business-as-
usual will bring greater traf fic congestion, poorer air quality
ad its attendant hunan health ef fed's, water short ages,
i ncreasi ng nunbers of endangered and threatened habita s
and species, hazardous and solid waste disposal crises,
sewage infrastructure shortfal, and cont am nated beaches
and oceans.

Avision for the border’s environnent in 2020: The followng is
a two-part vision for 2020 that Border Institute paticipant s
caf ted as a goal that all st akehol ders in border communities
are encouraged to enbrace:

I A healthy, sustainable natural environnent wth an
invol ved binational comunity, ensuring proper
resource nanagenent as a basis for a secure and ade-
quate quality of life for all border inhabit ant s
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I A sustainable and responsible border econony that
provides all residents wth a satisfactory quality of life
through enhanced enpl oynent, education, and busi -
ness opportunities.

Achieving the vision: The steps that Border Institute patid -
pats identified that are necessary to achieve this vision
i ncl ude;

I Binational solutions for binational problens nust be
formulated wth increasing transhoundary effects and
transborder coordination of |and-use planni ng.

I Border comunities nust address the issues of snart
economc growh that increase the standard of living
rather than sinply expand the econony.

1 Communities nust focus on |long-termissues of growh
and envi ronnent .

I Federal, local, and st ate agenci es nust address |ong-
termissues now.

I The BEQC the NADB, and Border XXI are key institu-
tions that need to be strengt hened.

I SCERP, the BPA/ and the BTA nust continue to work
wth border st akehol ders to achieve this vision.

Border Institute Il
Border Institute 11, which took place in April of 2000 in Ro
Rco, Aizona, investigated the fol | ow ng issues:

I reinventing and reinvigorating the econony in order to
bring prosperity and to support infrastructure construc-
tion

| integrating natural capitaism to support sust ainabl e
econom ¢ devel opnent

I investing in environnent a infrastructure

i devel opi ng new finance nechanisns for border com
nuni ti es

A summary of the nmajor topics and recommendati ons from
Border Institute Il is provided bel ow.

The Qurrent Border Economc Stuation: The economc situa-
tion of the border includes persistent asymetries across the
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border, periodi c peso deval uations and inflation, and i ncreas-

Figure 9: SCERP s Environnent &
Kilnin Font of the Miseum
of Natural Hstory

ing economc |inkages
and integration between
Mexican and U S bor -
der comuni ti es.

Recommendati on: Eco-
nomc and environmen-
tal indicators and noni -
toring syst ens are
needed to inform and
notivate new invest -
ments and inprove-
ment s

Rei nventing the Econo-
ny and Natural Capita -
i sm The bor der
economes need to be
reinvented to increase
prosperity, inprove com
petitiveness, and to sup-

Figure 10: SCERP s Environnentd Kln

"

SCERP s environnental kiln dries in the sun during the Smthsoni an Insti -
tue s annual Folklife Festival, held in June 2000, on the National Ml in
Washington, DC The arched doorway to the kiln was designed wth the
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Figure 11 A Brickmaker from port environnent aly sus-
G udad JulEez tai nabl e devel opnent .

Recommendati on: Eco-
nom ¢ devel opnent in the
future is urged to address
| ong-ignored needs such
as raising real incones in
al sectors and to value
ecol ogi cal services, the
comuni ty, and individual
health, which lie at the
base of any econonc
potential .

| nadequat e Border Envi -
ronnment a Infrastructure:
Sust ai nabl e econom ¢
devel opnent is seriously
limted by a deficit in
A bricknmaker from d udad JuAEez, pours envi ronment a i nfrastruc-
stucco froma bucket onto the surface of ~ ture (water supply, treet -
the KIn The stucco was nade fromthe nent , and distribution;
red clay that was donated for bricks. wast ewat er col | ection,
treatnent, and disposal; solid and hazardous waste handl i ng,
storage, and safe elimnation; and ar quality nonitoring
equi prent and eni ssi ons reducti on prograns).

Recommendati on: Aternative and sust ai nabl e technol ogi es
provide cost-ef fective options for nany border conmunities
and have significantly | owner capit d costs and operating cost s
i ncl udi ng energy ef ficiencies.

| nadequate Water Supply: Many border commnities have
i nadequat e pot abl e water supplies, water quality, and waste-
water treatnent capacities and face significant deficitsinthe
fuue.
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Reconmendat i on: Denmand-si de nmanagenent, conservation,
and reuse are priorities.

Muni ci pal Water and Wastewater System Reorganization: In
nany border communities, functions relating to supply, tres -
nent, and distribution of water as well as the collection, treat -
nent, and disposal of wastewater are of ten nanaged i nde-
pendent|y.

Recomrendat i on: BEQC and NADB are the appropriate insti -
tutions to encourage reorgani zation of environnmental nan-
agenent admini strative structures in border communities.

B fats of the BECC and the NADB: The BECC and the NADB
play critica roles in helping border communities address
envi ronnent al infrastructure probl ens.

Reconmendation: Expand the funding and scope of the
BECC and the NADB to include other needs and nedia, nore
assi st ance to prof essional nanagenent of utility operations is
critical, and an expanded enphasi s on sust ai nabl e technol o-
gies and nethods is inport ant.

Envi ronment al Infrastructure Hnancing Mechanism It wvas
clear to Border Institute Il paticipant s that planned and anti c-
ipated transfers fromthe two federal governnents wll not be
adequate to neet the environnent al infrastructure needs for
the region.

Recommendati on: UWser fees for environnent al services need
to be inplemented nore widely in border communities, and
structural bottlenecks for financing infrastructure should be
addressed, particularly for Mexican border communiti es.

Envi ronment & Accounting: Environnent al accounting, which
consi ders both the positive and negative contribution of eco-
nomc activities to environnent al health and ecol ogi cal serv-
ices, can be used by jurisdictions to help evaluate the | ong-
termenvironnent a cost s of newindustry and ot her econom c



SCERP s Showcase Projects

INTRODUCTI ON

The editors of this report requested that the SCHRP Manage-
nment Committee and personnel from several environnent a
agencies interested in the border environnent identify
SCERP project s that not only reflect the goals of the consor -
tium but are al so exanpl es of out & andi ng sci ence or appl i ed
envi ronnent al research. Nne project s were identified and are
showcased in this chapter. The principal investigators (As) of
each project were asked to describe the project interns of its
obj ectives, findings, and inport ance to the border region.

These showcase projects were chosen based upon their
i medi ate efficacy, region-wde applicability, regional and
national recognition, return-on-cost ratio, partnering poten-
tial, and policy connections. The criteria as they relate to
SCERP project s are defined bel ow

I Hficacy: Inmediate application to problens signifies
that the recommended renedies and managenent
strategies are technically avail abl e, af fordable, and cul -
turally appropriate. ldeally, organizations at the com
munity level are involved in planning and conducting
resear ch.

I Application: The solutions, answers, or neans to
address a variety of local problens of ten have inplica-
tions and transferability to other locations aong the
border region or elsewhere in Mxico or the Uhited
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States. Since nany SCERP project s have export dility
designed into them they may even be applied to devel -
opi ng nations el sewhere in the world.

I Return: Although nost SCERP projects show little
quantifiable return on investnent in the short-term the
nmedi um and | ong-termval ue of all SCERP project ssig-
nificantly outwei ghs the cost of the work. Health-rel ated
project s, however, tend to exhibit the highest return.

I Partnering: The nost ef fective SCERP prgect s link stu-
dents wth professionals, Mxican researchers wth
their US counterpats, governnent agencies wth
industry, and advocates wth practitioners.

I Policy: Bven the best science has |imted val ue unl ess
it &fets policy naking. Research is nost ef fectivey
di ssemnated by informng the deci si on-naki ng process
a dl levds.

A LoWwWTECH STRATEGY TO TREAT AND REUSE
WASTEWTER ON THE U. S. MEeExI CAN BORDER

Paul West er hof f
Arizona State Lhiversity

Many cities with limted renewabl e surface water or ground-
vater supplies will need to consider reusing treated nunicipa
wastewater for long-termsust anadility. Inthe arid US Mx-
i can border region, a lowtech treatnent system conposed of
aerated | agoons, constructed wetlands, and aquifer treatnent
was eval uated as a nethod to treat and store wastewater for
later reuse. FHeld and |aboratory experinents, aswell asliter -
ature reviews, denonstrated that such a system could pro-
vide water wth lownitrate levels that mght only require dis-
infection prior to nmunicipa use. The results were used to
devel op operational and desi gn guidelines for a | owcost, |ow
tech treatnent system The potential inpact of recharging the
water that is now being discharged directly into the Sant a
Quz Rver at Nogal es was al so evaluated (Fgure 1).

The first step in this study was to identify treatnent objec-
tives and related goals for a lowtech treatnent system The
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Fgure 1. Location of Study Stes

Kingman, AZ
Constructed
Y Wetlands

Phoenix, A
Tres Rios Pilot
galt RS

Arizona
(UsA)

Sonora

N (Mexico)

40 0 40 80 120 Miles
e |

second step was to review literature on treatnent processes
to fornulate a series of research questions for further study.
In reviewng water quality data, three key constituents
appeared to be of greatest concern: nitrogen (several
speci es), dissolved organic naterial, and pathogens. A |ow
tech systemto augnent or repl ace the existing | agoon system
woul d probably have to neet both discharge st andards and
recharge st andards. Two other considerations in designing a
lowtech treatnent systemwoul d include habita quaity (pa -
ticuarly for the wetland conponent) and the inpact of water
reuse on the ecol ogical st atus of the Sant a Guz R ver.

The working hypothesis was that |owtech treatnent sys-
tens could provide a level of treatnent suf ficient to neet
nuni ci pal drinking water requirenents with minina addition-
a treatnent, i.e., chlorination. The research focused on key
treat nent objectives including nitrogen renoval , nininization
of disinfection by-products precursors, reduction of
pat hogens, and ecol ogi cal sust anability. Qhe treatnent sys-
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F gure 2: Schenatic Represent ation of a Low Tech, Low
Gost Systemto Treat and Reuse WAstewat er

Raw . .
wastewater Constructed wetland Infiltration basin

- Additional BOD, SS - Recharge of aquifer
A dle removal - Reduction of DOC
Acrated lagoon - Nitrogen removal and pathogens
Recovery - RCd\lCtl}{“ of (nitrification/denitrification)
well D, $§ - Wildlife habitat
A
- /oo~ o - - TN [ /N - - S
< D N N A
SN~ N SN~ . oo~
N VoY g VAR \ Aquifer N
> A N R N -storage for future use _ - —
N RN NS h ~

temthat woul d probably neet these treatnent requirenents
consists of a conbination of aerated |agoons, constructed
vetlands, and infiltration basins (Hgure 2).

Alowtech systemto treat and reuse wastewater is feasibl e,
at least wth respect to treatnent of biological oxygen
demand (BOD), nitrogen, dissolved organic carbon (DO0),
and pathogens. Traditional aerated |agoons provide good
BCD and suspended solids renoval . A though wetlands pro-
vide additional renoval of these constituents, the prinary role
of wetlands is to renove nitrogen.

A sequential nodel of nitrogen transformati on for wetlands,
calibrated for a Kingnan, Arizona, wetland, is nore appropri -
ate for sizing wetlands in this region than singl e-paramnet er
nodel s calibrated in other regions. Increasing the rate of oxy-
gen transfer to the water would increase nitrification rates
and would therefore increase overall nitrogen renoval rates
in the sumrer. Inthe wnter, increasing the supply of organic
carbon would increase denitrification rates. A though
pathogen reduction occurs in lagoon wetlands, the soil-
aquifer treatnent (SAT) system is necessary to reduce
pat hogen concentrations to very low |evels. Mechanisns of
pathogen renoval include filtration, adsorption, and preda-
tion The SAT system woul d al so reduce DOC to accept abl e
level s via long-term sust ai nabl e bi odegradation processes.
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Recovered water would have to be disinfected upon wth-
drawnal for nunicipa use

An integrated approach for providing wetland treatnent and
widife habit at was devel oped. A wetland conpl ex such as
illustrated in Hgure 3, located in a region where wetland and
riparian habit & s have | argely been destroyed, nay have sub-

Fgure 3: Schenatic of a Wetland Conpl ex to Treat
Wastewater and Provide Wldife Hhit &.

S
» ’
/ £ ) =
/ g-ﬂow treatli nt cells \-.
I Pools (with nesting islands) /
\ for wildlife
—_ = >
Fields for wildlife food

and wintertime plant carbon supply

¢ antial ecol ogi cal and econonic benefits that shoul d be eval -
uat ed further .

Hydrol ogic analysis should be incorporated into feasibility
analysis of any ef fluent recharge system Hydrol ogi c nodel -
ing indicated that recharge of effluent would not af fect
groundwater levels in wells belowthe Sant a Quz R ver, sug-
gesting that flows would not be seriously altered. The use of
hydrol ogi ¢ nodel i ng woul d be very useful for a wde range of
wat er nmanagenent issues al ong the border. The key linmting
factors are dat a input s for these nodel s.
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USE OoF GEOGRAPHI C INFORMATI ON SYSTEMS
(@S INAMBOS NOGALES FOR HAZARDOUS
CONTAM NANT MODELI NG AND EMERGENCY
RESPONSE

Geor ge Hepner
The Lhiversity of U ah

The study of human vulnerability to hazardous cont am nant
rel eases requires tracki ng cont am nant novenent across the
| andscape from sources to people. @S is information nan-
agenent sof tware specifically focused on organi zi ng, anal yz-
ing, nodeling, and visualizing geographic spatid data The
@S provides a neans to anal yze and portray cont am nant
noverrent using sequential naps correlated with naps of the
locations of people at risk.

The region of Nogales, Arizona, and Nogales, Sonora,
(Abos Nogales) is hone to over 80 industrial facilities,
known as maquil adoras, that are largely owned by transna-
tional corporations. Mst of the maquil adoras, as well as sev-
eral Mexican national firns, are located in industria zones at
the southern end of the Nogal es, Sonora, urbanized area.
These nanufacturing sites utilize chenicals such as nono-
and pol y-hal ogenat ed sol vent s and refrigerant s (e.g., carbon
tetrachl oride, perchloroethylene, and freon) as well as vari -
ous aromatic conpounds (e.g., alkylated benzenes, halo-
genat ed benzenes, and phenol s).

The region consists of conplex terrain as well as channel -
ing and valley topography. Mst of the industrial areas are
located prinarily upslope fromthe densely settled residential
and commercial areas that straddle the US Mexican border.

In many pl aces such as Anbos Nogal es, the terrain surface
is the controlling factor in defining novenent pathways for
dense gaseous cont aninant s This research focused explicit -
Iy on the characteristics of the terrain and surface roughness
to delineate pathways for dense gas dispersion using an
i npedance or cost-surface nodeling approach within a @S
The results of this research are nmaps that correlate these
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pathways to popul ation centers and critical facilities, such as
hospit al s and schools, in Anbos Nogal es. To be prepared for
a cont amnant release froman industrial plant, a prelimnary
ener gency response plan was devel oped based on the nmaps
produced fromthis research.

Thi s research project acconplished the foll ow ng:

1 OQeated and coordinated @S dat abases for Ambos
Nogal es that include maps of transport aion sal, ter-
rain, industria locations, and land use. These maps
incorporate the location of critical sites such as hospi -
tal s and school s.

2. Mbdel ed the geographic location and potential nove-
nent pathways of urban industrial cont amnants and
their relationships to human popul ations. The basic
nodel s present maps o likdy pathways that chem cal
cont ami nant s woul d t ake in the event of release. These
pathways were correlated with the locations of people,
schools, hospitals, and other inportant features in
order to assess the nost vulnerable areas in Ambos
Nbgal es.

3. Uilized the nodel s as a basis for energency response.
Working wth the city of Nogal es, Arizona, nany condi -
tional situations of energency response were identi -
fied The outcone was integrated into an energency
response systemthat is based on certain criteria such
as the transport ati on system and denographi ¢ charac-
teristics.

4. Provided information and technol ogy transfer to other
investigators, agencies, local officias, and other
SCERP @S project s
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PiLor STubY FOR AN INTEGRATED WASTE
TREATMENT AND DI SPOSAL SYSTEMAL ONG THE
U. S. MeXI caN BorRDER: QOiil NAGA COMMUNI TY
AS A PROTOTYPE

John Mexal
New Mexi co State Lhiversity

The test site for this project was Qinaga, Chi huahua, a snal |
village at the confluence of the Ro (onchos and the Ro
Bravo/R o Gande in the B g Bend regi on of Mexico. The over -
all goal was to devel op an ef fective, |owtech waste treat nent
and disposal project design suitable for various snall com
munities along the U S Mxican border.

In Qinaga, the slightly saline water that is used to irrigate
cotton, which represents al nost half of the productive farm
land, has raised the salt level inthe soil tothe extent that the
land has been rendered unusable for growng cotton. As a
result, jobs have been |ost and native people have had little
choice but to nmigrate to other areas in search of agricultural
opportunities. Qinaga was an especially suit ade site for this
project since it was the only village in the entire border that
had experienced a decrease in popul ation due to job | osses,
whi ch has had a devast ating ef fect on the community.

A proposed sol ution was to use partially treated wast ewat er
to leach out the salt and reclaimthe land. The chall enge,
however, was to find and cultivate species of plant s that coul d
toerate the high levels of sat, uilize the high levels of
nitrates in the wastewater wthin a fewcentineters of the sur -
face so that the groundwater and aquifer do not becone con-
taminated, and provide a sust ainable formof incone for the
| aborers and community.

SCERP researchers rose to the challenge. They created a
full-scale design integrating wastewater treatnent and dis-
posal wth similtaneous bionmass production for energy and
fiber by identifying several fast-growng trees (including
Eucal yptus, Popul ous, and native Robinia) for the paper nll
100 km south that was running out of quality pulp. Local
nmuni ci pal wastewater and irrigation water were subsequently
applied to the woody areas wth athree-fold ef fect: the groath
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of the bi onass species was greatly enhanced due to the plen-
tiful and nutrient-1oaded water, the water quality di scharged
to the Ro Gande was vastly inproved because the trees uti -
lized the nutrient s, and the aquifer was recharged.

The three years of SCERP funding laid the foundation for
continuing research on the application of tree plant ations for
nuni ci pal wastewater treatnent in arid clinmates. SCERP
researchers continue to study the recharge of the aquifer,
long-term ef fect s of using wastewater, and the potential to
export the nodel to other arid and land-rich areas. Snilar
research to date has been conducted prinarily in hunid areas
or in sem-arid areas, where the nanagenent chal |l enges of
salty water and soil are |l ess severe or are nonexistent.

The est abl i shnent of the experinent a site in Qinaga gives
this coomunity a tangible denonstration site to point to
sonething that adds credibility to the idea of a sust ai nabl e
approach to wastewater treatnent as an authentic alternative
to the nore expensive conventional systens. The est ablish-
nent of this site aso benefits other comunities in the border
region and el sewhere because there is a specific research
site wth scientific dat a to support this approach to waste-
water treatnent. The challenge today is for this approach to
be recognized by st akeholders and policy nakers as truly
| eadi ng- edge technol ogy, so that expensive, unw eldy, con-
ventional systens can be replaced by sust ai nabl e net hods
such as the one being researched in Qi naga.

SUSTAI NABLE MANAGEMENT OF WATER IN THE
0OJos NEGROS VALLEY, BAJA CALI FORNI A,
MEXI co

Victor Ponce
San Diego State Lhiversity

The Jos Negros Valleyis located inthe Real del Gastillo del -
egation, municipality of Ensenada, Baja Galifornia, Mexico,
40 kmeast of the city of Ensenada and 80 km south of the
U S Mexican border. The valley has a surface area of about
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100 knt and is conpl etely surrounded by nount ains, particu-
larly the Serra Ju&Eez to the north and east.

The wat ershed of the J os Negros Wash conprises 173 knt
andis atributary of H Barb n Wash, vhich inturnis a tribu-
tary of the Ro Quadalupe. The latter flows into the Pacific
Cean at La Msi n de San Mguel Acangel (La Msi n), 42
kmnorth of Ensenada.

The history of the Qos Negros Valley goes back to 1870
when gol d was discovered in the area. This caused an influx
of peopl e fromother regions, nost of whomeventual Iy settled
inthe area. Later, cattle ranching becane the principa eco-
nomc activity, prinarily due to the extensive prairies associ -
ated wth dryland farming. A one tine there were nore than
40,000 head of cattle in the valley. Inthe past 30 years the
exdotation of groundwater supplies has allowed irrigated

Foure 4. Min Aaza of the Town of G os Negros

agriculture to develop in earnest. Qiginally, the nain crop
was fodder for cattle, principally alfalfa, and the nost inpor -
tant local actors were the gido (communal farnm) proprietors.
However, inthe past ten years, there has been a tendency to
replace fodder wth veget ables, particularly green onions,
wvat ernel ons, and onions. This shift is directly related to the
reduced availability of water, since fodder uses up signifi -
cantly nore water than veget ables. In fact, in the past few
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years the anount of land rented to Tijuana and Mexicali
agroindustrial packing conpanies has greatly increased.
These conpanies, which are of mxed Mxican and foreign
capital, growgreen onions for export to the Lhited States and
BEur ope.

Irrigation by punping groundwater is gradually depleting
the wvater table. In 1997, Mxico s Comsi n Nacional del
Agua (CNA, National Water Commission) estinated that the
nean annual water table had decreased by 0.3 m over the
past ten years. Qurently, the vater table lies at a depth of
approxinmately 30 min sone places. By contrast, the water
tabl e was close to the surface in the 1960s, feedi ng wetlands
and riparian veget ation, which have all but disappeared. The
valey s landscape, which once consisted of isolated trees
and chaparral shrubs, is nowintensively irrigated fields. The
vater table drop continues to date. As the water table
descends, the cost s associated w th punping i ncrease in pro-
portion to the depth, until the punping cost s becone prohibi -
tive for the locd €ido proprietors. As aresult, the gido pro-
prietors have little choice but to rent their lands to large
packi ng conpanies, which operate with nore capitd, o to
sell their land, which changes the traditional structure of |and
owner shi p.

The obj ectives of the research were as fol | ows:

1. Docunent the ef fect of water t able depletion on the cli -
nmatic, ecological, economic, and social changes that
are occurring in the Qos Negros Vdley.

2. Develop an agricultural dat abase that reflect s the gido
proprietors and agroindustria packi ng companies and
their corresponding profit nargins.

4, Devel op a hydrogeol ogical nodel that sinulates pres-
ent and future conditions associated wth the exploit a-
tion of groundwater in the valley.

5. Qoupl e the hydrogeol ogi cal nodel with the agricul tural
dat abase to deternine the increasing cost of punping
water and the subsequent ef fect on the profits of agi -
cultural operations.

6. Formulate strategies and solutions to redirect the Qos
Negros Valley toward a sust ai nabl e use of water.
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The water table is gradually being lowered in the Qos
Negros Valley due to the exploit ation of the aquifer for eco-
nom c purposes. The exploit ation of groundwater has caused
a change in the principa economc activity of the valley from
livestock (based on dryland farnming) to irrigated agriculture,
nainly cattle fodder (until 1990) and, nost recently, to veg-
@ ables. The increasing cost of punping at greater depths has
produced a shift from fodder to veget ables, which are |less
wat er-i nt ensi ve and now constitute 53 percent of the irrigated
area. Inthe past six years, sone €ido proprietors have opted
to rent their land to packi ng conpanies, which operate wth
greater capital and concentrate on one crop, nanely green
onions. In general, these packing conpanies use a large
quantity of fertilizers, pesticides, and herbicides, which not
only enable themto increase their yield, but their profits as
well. Sone e€ido proprietors operate wth very snmall profit
nargins, a situation that nakes them susceptible to renting
their land to the packi ng conpanies.

T1 JuANA ESTUARY HYDROLOGI C EVAL UATI ON

Kat hryn Thor bj ar nar son
San D ego State Lhiversity

The Tijuana Estuary cont ains sone of the nost valued salt
narsh habitat remaining in Southern Glifornia It is both a
national estuarine research reserve and a national wldife
refuge for endangered species. Located in southern San
Dego County, the estuary receives waters from a 1,700
square-nile watershed, three-quarters of which is located
wthin Mxico. The natural bal ance of fresh and saltwater
flows into the Tijuana Estuary has been dramatically altered
by the dammng of approxinately 80 percent of the runof f
fromMexico, US water inportation and rel ease, wastewater
di scharges, groundwater extraction, and extensive urbani za-
tion (i.e., increased runof f and wastewater discharge). These
vat ershed changes not only have the potential to increase
the frequency, extent, and duration of brackish water condi -
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tions wthin the estuary, but have a substantial inpact on
estuarine biota, including sone endangered speci es.

The purpose of this study was to simult aneously nonitor the
estuary, rivee, and groundwater to provide nore definitive
information about the causes and factors that contribute to
both long- and short-termsalinity fluctuations wthin the estu-
ary. By nonitoring over dif ferent tine scales (daily, weekly,
and nonthly) the relationships between the fluctuations in
vater level and salinity due to tidal influences, stormevent s
seasonal changes, and pul ses in the basin coul d be el uci dat -
ed.

The need for characterization of groundwater influences in
the Tijuana Estuary was identified in previous nonitoring and
nodel ing studies. Salinity nonitoring in the | ess-tidally-donm -
nated southern armof the estuary has shown a 3 1/2-nonth
tine period in which salinities declined fromapproxi nately 30
pats per trillion to as lowas 10 pats pe trillion A sinlar
lowering of salinities in other regions of the estuary was not
observed during that tine period. In this study, the nonitoring
of groundwater wthin the estuary was concentrated wthin
this southern area of the estuary. FHve surface water noni -
toring point s and nine groundwater wells were instaled wth-
in the estuarine region. Mnitoring probes and |oggers were
irst alled wthin the surface point s and groundwat er wel | s over
the tine period of Qctober 1998 to June 1999.

As expected, the water levels of al surface nonitoring
ponts were influenced by oceanic tides. Furthernore, all
pontsexhibitedatine laginrising water levels relative to the
oceanic tide. The anplitude of the estuarine water |evel vari -
ations was less than the oceanic water level variations. In
particuar, the lowestuarine water |evels were al ways greater
than the | ow oceanic water levels. The results denonstrated
a nore gradual decline in estuarine water levels during ebb
flows and subsequent incoming high tide flons. The Monu-
nent Bridge point, located in the southern portion of the estu-
ary, was isolated fromthe estuary nmouth during a period of
| owwater due to a topographi c high in between the nouth and
this nonitoring point. The resulting isolated ponded water
nai nt ained a high elevation of 0.5 m
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ntours of groundwater el evation and salinity for the entire
Tijuana Rver Valley and Estuary indicated little variation over
the nonitoring period. The groundwater hydraulic gradient
i ndi cated westward flow down the valley with an overall gra-
dient of 0.0016 to 0.0020. The contour pattern was sinilar to
those previously published in earlier reports but extended
groundwat er el evation infornation to the west. The hydraulic
gradient in the vicinity of the estuarine channel s decreased
but the elevations are still above the nean sea level. As
expected, salinities were generally higher in wells closer to
the ocean. Slinities in the inland wells were typically |ess
than 3 pats per thousand wth the exception of two wells.
These two wel s exhibit anonal ously high salinities of 5.8 to
6.5 pats per thousand and are probably inpacted by |ocal
irrigation and fertilizer application.

This study s intensive nonitoring denonstrated a dif ferent
pattern of sainities than prior nonthly nonitoring in the
southern estuary. Mnthly nonitoring in 1996 indicated possi -
ble long-term lowering of salinities fromtw nonthly data

Figure 5 Regional points (January and February).

Location of the San Monitoring during 1999 indicated

Pedro R ver Basin lowering of salinities for severa
days at the nost. The dif ferences
anong the studies could be due to
the increase in nonitoring frequen-
cy o dfferences in yearly rainfals.
Rainfall in 1996 was |less than the
precipit ation in 1999 and woul d not
be expected to produce |ong-term
salinity decreases. The two nonthly
nonitoring points, however, nay
have been sanpled within two days
of a rainfall event and would not
have been represent ative of the
salinity over a longer tine period.

This study represents the first
intensive nonitoring of nultiple sur-
face and groundwater points in the
Tijuana Estuary. The Tijuana R ver

70



SCERP s Showcase Projects

Figure 6: San Pedro Watershed

nonitoring point exhibited extrene fluctuations in salinities,
vhi ch were controlled by tides. Tidad fluctuations in sainities
were less extrene in the three nonitoring points o f o the
nmai n channel (heonta S ough, South Channel, and Mnu-
nent Bridge Channel). These adjacent channels, however,
had significant decreases in salinity several days af ter ran-
fdl. The southernnost channels (Mnunent Bridge and
Kiosk) were hydraulically isolated fromthe main estuary dur -
ing low tides and becane hypersaline due to evaporative
d fect s

Goundwater salinities showed little tenporal variation and,
wth the exception of hot spots, showed a gradual transition
or seawater-freshwater mxing zone over a distance of 2,000
m Wthin the 2000 m long mxing zone, the groundwater
hydraulic gradient was nuch |ower than the hydraulic gradi -
ent inland The presence of extensive | agoonal nuds and | ow
hydraulic gradients produced st agnant groundwater, which
was hypersaline. These high salinity groundwaters were
found south al ong the border and in salt panne sites.

Goundvater salinities and levels exhibited little or no
dfects fromranfall. The groundwater flows and salinities,
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however, were found to play an inport ant part in the overall
long-term water levels and salinities in the estuary. The
amount of groundwater flow and the salinity control the posi -
tion of the saltwater-freshwater nixing zone. The position of
the nmixing zone also af fect s the occurrence of hypersaline
sdt pannes. These areas tend to occur wthin the nixing zone
wthits lower hydraulic gradients. Long-termflow wthin the
Tijuana Rver downstream is nost likely maintained by
gr oundwat er .

Short-term (several days) extrene salinity variations in
estuarine channel s resul ted frominfl ow of stormwater runof f
Df ferences in salinity changes wth rainfalls of simlar nagni -
tude indicated possible variations in runof f source to the
southern estuary. Sone rainfall events produced extrene
salinity reductions in the northern estuary and nore subdued
salinity decreases in the southern estuary. This pattern coul d
be produced by river flows into the southern channel s of the
estuary. Qher rainfall events showed snall decreases in the
vicinty of the Tijuana Rver but produced extreme salinity
reductions in the southern estuary. The integrated study of
the groundwater and surface water salinities and fluxes into

Fgure 72 The San Pedro R parian National
Gonservation Area
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the Tijuana Bstuary, through projects like this ong is criticd
to balancing the protection of the estuary s valuable habit &
wth the increasing need to utilize water resources wthin the
basi n.

THE UPPER SAN PEDRO WATERSHED:
STRATEGI ES FOR SUSTAI NABI LI TY

Frederick Steiner, Subhrajit Quhathakurt a, and
Laurel MSherry

Arizona State Lhiversity

The objective of this study was to design watershed-1evel
Strategies to attain sustainability for the upper San Pedro
R ver Watershed. This region includes the southern portion of
Cochi se County, Arizona, and pats of the nmunicipdities o
Naco, Cananea, and Santa Quz in Sonora, MxXico. The
nostly rural watershed faces significant devel opnent pres-
sure resulting fromrapid urbani zation and exurban spraw in
Arizona as well as cattle ranching and mining in Sonora. The
research consisted of a series of watershed-level studies
i ncl udi ng chorography; identification of environnent ally sen-
sitive areas (ESAs); analysis of population, econonic, and
land tenure characteristics; and identification of the drivers of
grow h and possi bl e nanagenent tool s.

The chorography involved the systematic, iterative study of
the watershed. Ohe particul ar aspect of these studies was to
underst and the drainage systens. Water quality and water
quantity are essential el enents for sust ai ni ng any wat er shed.
In the case of the San Pedro Watershed, the US Bureau of
Land Managenent est ablished a R parian National Gonserva-
tion Area to address water-rel ated issues on the US side of
the border. This conservation area has been inval uable in the
preservation of a dramatic corridor of cottonwoods and ot her
riparian plant species. This ribbon of green provides val uabl e
habitat for nanmals, birds, and reptiles. This water flowis
bei ng threatened, however, by the ongoing devel opnent on
the US side of the border while both Mexican and US
sources are degrading water quality.

73



Overcom ng Vunrerability

Wat er shed- 1 evel chorographies are inport ant because they
di agnose the st ate of a watershed. In conparison to a physi -
cal examnation of a person, where the watershed represent s
the body and the chorography the elements to nonitor, the
analysis of water leaving a watershed yields insights about
the health of a landscape as a urine analysis would for the
heal th of an individua .

A though much about the landscape and its heath is
al ready known because it has been the subject of consider -
able study, the value of this particuar proect lies in the
organi zi ng franework that enabl es the ESAs in the wat ershed
to be better understood. The first step of the project was to
anal yze the ef fect of ESAprotection ef fatsinthe US portion
of the watershed. The anal ysis reveal ed that, despite the fact
that several jurisdictions had initiated protecti on neasures,
habit at fragnent ation, which contributes to declines in biodi -
versity, vas still prevalent. The ESAframework created in this
study suggest s that ar-eas should be organi zed in four cate-
gories: ecologically critica areas, perceptually and culturally
critical areas, natural resource critical areas, and natural
hazard critical areas.

Fgure 8 The Dstribution of Horizont al Wnd at
Approxi mately 10 m Above G ound Level at 0500 LST
Novenber 30, 1998

Note: Shading represent s terrain heights
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Figure 9: Same as Figure 8, Except 1400 LST,
Decenber 1, 1998

Y (k

S nce growth and devel opnent are neither consistent nor
uni formacross the watershed, it was necessary to conduct an
anal ysis of the popul ati on and economic characteristics wth-
in the watershed. The anal ysi s included popul ation, housing,
enpl oynent, and econom c trends; the popul ation distribution
across the watershed; the projected popul ation growh; and
the denographi ¢ conposition. These soci oecononic trends

Fgure 10: A Comparison between the Tine Series
Measur enent of Tenperature and M Predictions
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Note: Measurenent t aken in downtown H Paso, Texas.
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Fgure 11: Conparisons of Verticd Rdfiles Taken at the
Sante Teresa NWS Station and those Conputed by M for
1200 UTC Decenber 1, 1998

8000

6000 —

4000 B

2000 —

m
0 - T T T
0 10 20 0 200
Wind Speed (m/s) Wind Direction (degree)

are inport ant to underst and because of their associated envi -
ronment al and social inpacts An analysis of present trends
reveal ed that the stresses on the San Pedro Rver wll contin-
ue to worsen given the increased rate of housing and popul a-
tion growth wthin the watershed.

Land tenure, which is especially conplicated in binational
regions, is perhaps the nost vexing issue that proponents o
smarter growth in the watershed have to deal with. The anal y-
sis conducted in this study indicated that while the San Pedro
vatershed is particularly conplex inthis regard, it is asotyp-
ical of other rural landscapes along the US Mxican border
region. In Arizona, as in other western US st ates, much of
the land is publicly owned. Agencies such as the US Forest
Service, the US Arny, the US Bureau of Land Mnage-
nent, the US National Park Service, and the Arizona Land
Departnent wll continue to play crucial roles in the future of
the watershed. In Mexico, land tenure is equal ly conpl ex. Ei -
dos, a cooperative form of ownership unlike anything found
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north of the border, are currently being reforned and nod-
ernized by the Mxican governnent. These changes could
have profound consequences for the San Pedro Watershed.
Aready in the Lhited States, N335, such as the Nature Con-
servancy, are active in conservation ef fats. Likewse, this
study reveal ed the potential that Mexi can N3 coul d have in
regard to conservation ef fat s

Every community faces choices about its future. Gow ng
comuni ties have designed tools to manage change nore
dfectively to encourage snmarter, nore sust ai nable grow h.
Gow h managerment has three essential conponents firg,
under st andi ng the drivers influencing growh; second, identi -
fying where gronth or decline is occurring, and, third, identi -
fying techniques that nay be useful to plan for growth. Ate
identifying the socioeconomic trends and the factors that
i nfluence environnent al degradation in the watershed, this
study explored several tools that |ocal decision nakers and
the public night find hel pful when formul ating growh policy.

NUMERI CAL SI MULATI ON OF THE SYNOPTI CALLY
INFLUENCED LocAaL WIND IN THE EL PASO
Al RSHED

HJ.S Fernando and Sang-M Lee
Arizona State Lhiversity

Inthis study, the synoptically influenced local wnd circul ation
in the H Paso Airshed was simulated using the mesoscal e
neteorol ogical nodel 5 (MW). The simulation results were
compared with neasurements taken at the Santa Teresa
upper air sounding station at the National Weather Service
and air quality nonitoring sites located in downtown H Paso,
Texas.

MW is a nonhydrost atic prinitive equati on nodel based on
terrain, followng a coordinate system Three nested grids
were used for the Mb simulation, using horizonta gridreso-
lutions of 16 km 4 km and 1 km respectively, for the three
domai ns of interest. The outernost domain covered approxi -
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nmately 600 kmin both the east-west and south-north direc-
tions, and included pats of New Mexico, Texas, and Mexi co.
The innernost dormain of the MW spanned only the H Paso
area. The analysis output of the National Genter for Ewiron-
ment al Prediction nodel was used as the initial and boundary
val ues of the outernost domai n. The nunber of vertical |ayers
of all three donai ns was 28, and enhanced vertical resol ution
near the ground was adapted to resol ve the det ailed structure
of the boundary layer. The simulation was begun at 0000
coordi nated universal tine (UTQ on Novenber 30, 1998 and
ended at 0000 UTC on Decenber 3, 1998. This period coin-
cided wth the first half of the field experinent s conducted in
the B Paso dudad JuAez area. The field study investigated
aerosol characteristics and transport as well as atnospheric
chemstry in the highly popul ated border area.

The diurnal variation of the nount ain-valley breeze was
reasonably resol ved by M. Because of the cloudy weat her
during the period, synoptic forcing as well as topographically
driven thernodynanmic forcing were domnant features. There-
fore, daytine valley wnds were not as noticeable in the sim
uations. The horizont a distribution of sinulated wnd fields at
approxi mately 10 mabove ground | evel is shown in Fgures 8
and 9, corresponding to nighttinme down-sl ope wi nds and day -
tine up-slope wnds, respectively. In FHgure 8, a honoge-
neous northwesterly wnd field was predicted in the basin
located to the west of the Ro Gande valley. This is because
the rmonentum of northwesterly wind on 850 hPa |evel was
directly transported to the surface level s of the basin, where-
in the topographic forcing was not as domnant as in the vicin-
ity of steep nount ains and valleys. Due to the southerly w nd
in the upper atnosphere, a southerly w nd conponent was
domnant in FHgure 8, except near nount ains and valleys
where topographic winds were prevalent. Predicted surface
tenper at ure exhi bited good agreenment w th the observations,
athough slight dif ferences in the mni mnumtenperature on the
second day and at the end of simulation could be discerned
(Fgure 10). The predicted vector quantities exhibited reason-
abl e agreenment with the neasurenent s throughout the sinu-
lation (not shown). A conparison of neasured and cal cul at ed
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vertical profilesis presented in Hgure 11. In general, the ver -
tical profiles of sinulated wnd speed and direction were in
good agreenent with the neasurenent s

Eval uations based on both the tine evolution and the verti -
cal spatial structure of the atnosphere clearly illustrated the
capabilities of MM in similating nicroscale as well as syn-
opticscale circulations. Encouraged by the success of the
nmesoscale nunerical nodeling based on Mb, the
resear chers have enbarked on a programto sinulate trans-
port and air pollution chemstry of the border regi on between
B Paso and G udad JuZEez.

THE BORDER BASKET PROJECT

Mrria Araya and N ck Pingitore
Lhiversity of Texas at H Paso

The purpose of the Border Basket project was to address con-
suner product health and safety issues along the US Mxi -
can border. The goal s were to anal yze consuner product s far
toxic net als and el enent s and to devel op a culturally rel evant
consuner information programto address public health risks.
Alist of foods that mght be found in the shoppi ng basket of a
typi cal border consuner was devel oped by exam ning food
re ail and whol esal e velocity reports in H Paso, and by con-
ducting interviews in Qudad JuAEez. Qher consuner itens
targeted were cosnetics, utensils, ceramics, and folk nedi -
cines. Special attention was given to identify product s used
by lowincone residents. Consuner itens were purchased,
processed, and anal yzed for nore than 60 elenents Three
fundi ng cycl es supported the project from1995 to 2000.

Over 800 products were analyzed in approxinately 2000
separate laboratory tests. Prinary and confirnmatory anal yses
wer e done usi ng x-ray mcrofl uorescence, inductively coupl ed
pl asna nass spectronetry (I CP-Mp), and/or directly coupl ed
pl asna atonmic enission spectroscopy. Selected sanples
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vwere also sent to a certified laboratory for independent con-
firnatory testing. The investigators were anong the first to
use the M5 to test food products for hazardous sub-
g ances.

The study found unsafe | ead | evel s in various product s from
Mexico, including the labels on plastic produce bags and
candy wappers, decorations and labels on children s
erasers, and in the glazes of ceramics. Lead is especially
dangerous to unborn babies, infants, and children. An equal -
'y hazardous |ong-term probl emoccurs if these product s are
incinerated or disposed of in landfills. Approxinately 1.6 ml -
lionresident s on both sides of the H Paso and d udad JufEez
international border, and especially |owincone people, rely
on af fordable and readily available Mxican products. US
federal regulatory agencies cannot ef fectively nonitor prod-
uct s that are brought across the international border by indi -
vi dual consuners. Mexi can regul atory and enf or cenent agen-
cies, inturn, a so cannot provide suf ficient product nonitoring
to protect residents of dudad JufAEez. As the popul ation
swel | s, and transborder consurnerismincreases, environnen-
tal health and safety i ssues can be expected to escal ate.

Low i ncone Latino children along the US. Mexican border
are the highest risk group to lead exposure. A subst atid
body of scientific evidence suggest s that children s aiility to
| earn, nenorize, behave, and concentrate is adversely af fect -
ed by ongoi ng exposure to even low levels of lead. Children
chronically exposed to | ead have other health probl ens, such
as short stature, anemia, and hyperactivity disorders. It is
vel | known that children can cone into contact wth lead by
living close to cont aninated waste, or living in a hone wth
chipping paint or old plunbing. Additionally, border residents
nay be exposed to | ead by the presence of |ead-bearing inks
on Mexi can consuner products. US nanufacturers no | onger
use | ead-bearing inks in consuner product s

The Border Basket consumer information program was
designed to explain to parents the risks to their children s
health from erasers, food packaging, candy w appers, and
ceramcs. Information to reduce the risk of exposure was
delivered to the public using the local mass nedia and a web-
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site. Border Basket s website <http://borderbasket. utep . edu>
was designed to supplenent the outreach program and to
provide the public wth an opportunity to give feedback. This
programresulted in a high degree of public awareness about
the probl em because of the w despread nedi a coverage. The
story was reported on August 13, 2000, in the Sunday edition
d H Dario; the H Paso Tines folloned wth a frontpage
headline story on Septenber 11, 2000; the Associ ated Press
distributed the story on Septenber 12, 2000; and the New
Yok Tines ran a separate story on Septenber 19, 2000.

PoLLuTi oN PREVENTI ON FOR WASTE SOLVENT
GENERATORS IN THE ARI ZONA SONORA BORDER
CiTES

Harol d Berkow t z
Arizona State Lhiversity

The quantities of hazardous waste generated by the
naqui | adoras located in the state of Sonora, Mexico, which
borders the st e of Arizona, have a negative inpact on the
envi ronnent and on border residents Athough a significant
anount of these wastes are transported back to the Ulhited
States for treatment and disposal, it is the handling of haz-
ardous wastes that presents the greatest potential danger to
the environnent and to the general safety and health of the
popul ation. As a result, the reduction of wastes at the source
is the only long-term solution to reduce the vol une of haz-
ardous wastes that are handl ed. A though increased ef fat s o
recycling and treatnent have resulted in a reduction of haz-
ardous wastes in the air, water, and soil, the overall quantity
of waste that is being generated, as well as the actual han-
ding of waste, has actually increased. In fact, it is the han-
diing of these wastes in the Mxican border cities along the
Arizona Sonora border that is cause for great concern. Con-
siderable ef fats are underway by the stae of Aizona, the
date of Sonora, and the Mexican governnent to inplenent
pol | ution prevention prograns.
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The Next Steps A Research
Agenda for the Next Decade

INTRODUCTI ON

As pat of theef fort to devel op a research agenda for the bor -
der region for the next five to ten years, two surveys were
conducted: the Principal Investigator Survey and the Key
I nformant Survey. This chapter provides a brief explanation of
the surveys and summarizes the result s

INTRODUCTI ON TO THE PRI NCI PAL INVESTI GATOR
(A) SuRvEy

The purpose of the Principal Investigator Survey was two-
fold: to assess current SCERP projects and to direct future
SCERP research. As such, this survey was sent to the Ps
who were enpl oyed at SCERP institutions at the tine the sur -
vey was conducted. The survey asked the respondents to
identify potential followups to their own research, research
needs in specific locations along the border, and research
proects or prograns that would benefit the entire border
regon. Additionally, because environment a dat ain the region
were not only inconsistent but aso difficdt to find the
respondent s were asked to identify rel evant dat a gapsinther
areas of expertise. Tabellists the Pls who responded to the
survey.
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Table 1: List of Survey Respondent s

Respondents Project Title University

John Horel Air Pollution Transport Dispersion & Scavenging Uuu

H. J. Fernando Physical Modeling of Drainage in the Rio Grande River ASU
Basin

David Pershing Control of Pollutant Emissions from Low Rank Fuel Uuu
Combustion

Peter Buseck Airborne Particles along the Arizona-Sonora Border ASU

Julie Stromberg Effects of Surface & Subsurface Water Decline on ASU
Sonoran Riparian Forests

Chris Martin Mpycorrhizae & Transplant Establishment of Trees in Dry | ASU
Urban Landscapes

Peter Fox Biotechnological Treatment of Hazardous Wastewater ASU

Hector Balcazar Occupational Health Profile of Maquiladora Workers: ASU
Nogales

Ray Beckett Database Coordination Initiative Uuu

Soumen Ghosh Decision Support System for Analysis of Institutions for NMSU
Environmental Policy

Maria Amaya An Analysis of Lead Exposure During Pregnancy & the UTEP
Neonatal Period among Indigent Hispanic Women

Richard Wright An Integrated Cross-Border GIS for the San Diego— SDSU
Tijuana Interface

Octavio Chdvez Development of Technical Courses for the Brick Makers UTEP
Training Center

Geoffrey Silcox Selection and Analysis of the Use of Alternative Fuels in Uuu
Brick Manufacturing

Jan Miller Advanced Process Technology for Mexican Wastepaper Uuu
Recycling Plants & Pulp/Paper Plants

Geraido Mejia Characterization & Dynamics of Air Pollutants Uuu

Nicholas Pingitore Border Basket UTEP

Larry Baker Low Cost Strategy to Treat and Reuse Wastewater on the | ASU
U.S.—Mexican Border (continuation)

Harold Berkowitz Hazardous Waste Training on the U.S.—~Mexican Border ASU

Richard Gersberg Predictive Modeling of the Interactions between Land SDSU
Use and Storm Water Quality in the Tijuana River
Watershed

John Walton Interactive Teaching of El Paso Air and Water Quality UTEP
Concerns

Ann Torrence SCERP Data & Information Outreach 9]9)

Richard Gordon Border Woodland Recovery Project ASU
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Tabl e 1 conti nued

Respondents Project Title University

Frederick Steiner Sustainable Model for Watershed Planning: Ecological ASU
Suitability and Growth Management Strategies

Alan Kilpatrick Indian Groups of the California—Baja California Border SDSU
Region and Border Environmental Issues

Edward Sadalla Residential Behavior & Environmental Hazards in ASU
Arizona—Sonora Colonias

Dennis Soden Analysis of Issues in the Development of a Public UTEP
Environmental Information Network

Elsa Villa Teacher Enhancement & Community Awareness in Air UTEP
& Water Quality

Victor Ponce Analysis and Documentation of the Desertification SDSU
Process in the Valley of Ojos Negros, Baja California
(Pilot Study)

Ryan Wicker Hybrid Electrical Power System Using Wind Turbine & UTEP
Spark Ignited Engine for Air Pollution Mitigation

Alan Sweedler Transborder Trucking and Air Quality SDSU

Charles Turner The Rio Grande River as a Potable Water Source UTEP

Henk Meuzelaar Field Evaluation & Monitoring of Air Pollutant Levels uu

Richard Okrasinski Trajectory and Model Analysis of Wind Flow into Big NMSU
Bend National Park

SURVEY RESULTS
The survey recomended the follow ng actions by environ-

nment al nedi a:

Ar

1 Devel op urban airshed nodel s for binational cities, relat -
ing emssions inventories to anbient air quality neasure-

ment s

2 ldetify the ef fect s of air pollution on human health and
explore the potential inpacts of air quality contrds.

3 Develop specific policy-oriented guidelines to reduce
emssions of ozone precursors and particulates, includ-

ing guidelines for light-duty vehicles.
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4 Institute enission permt trading throughout the border
regi on.

5 ldentify inport ant applied aspect s of border pollution by
constructing neteorol ogi cal and chemical transport nod-
els of border pollutants; enphasis should be placed on
the sources of heavy net al s and car ci nogens.

6 Inprove techniques to nonitor atnospheric notions,
anal yze wnd flow patterns that contribute to cross-border
pol I ution, and nap cross-border fluxes of pollut ant s

7 Qonduct an econonmic anal ysis of preheating brick kilns
wth propane or natural gas before the kilns are filled with
waste fuel s.

8 Apply the SCERP air initiative in Paso del Norte to other
bor der regi ons.

Wat er

1 Develop an integrated water nmanagenent concept for the
border region, recognizing the physical limts for popul a-
tion expansi on. Water reuse, drought scenarios, sustain-
ability of aguatic systens, and nodifications of water
quality regul ations shoul d be highlighted.

2 Gonduct a border-wi de @S watershed anal ysi s.

3 Determine the potential inpacts of clinate change on
water resources and water use; assess the associated
econom c inplications.

4 Design a full-scale wetland treatnent/reuse system

5 Assess environmenta flow needs, including in-stream
and flood fl ows.

6 ldentify the potential of wetlands systens to renove
ni trogen.

7 Determne the ecol ogical consequences of dans and
snall tribut ary inpoundnents; assess the efficacy of
these techni ques as water conservation neasures.

8 Develop and refine techniques to assess and restore
riparian and grassland ecosystens. Institute research-
based urban vegetation prograns, placing particuar
enphasi s on wat er-cycling issues.

9 ldentify appropriate |andscape types throughout the bor -
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der region to nonitor |andscape changes and to use
det ai l ed studies such as suit ability anal yses.

Identify disposal locations that wll safely acconodate
wastewat er resources but not cont am nate groundwater
I esour ces.

Devel op advanced separation processes to treat cont a m
i nated water and wastes and adopt appropriate strategies
to recycle industria and nunicipa wastes.

| npl enent advanced process technol ogy to m ninize cur -
rent pollution and place priority on newwastewater treat -
nent systemns.

Investigate the human health inpacts of casual cont act
with treated wastewater and deternine the health ef fet s
of utilizing treated wastewater for irrigation.

Perform hunan-heal th and ecol ogi cal -ri sk assessnent s
for border watersheds and the near-shore environnent,
particuarly the Tijuana RHver.

Extend and verify the EPA BASINS (Better Assessnent
Science Integrating Point and Nonpoi nt Sources) nodel -
ing ef fats for coliforns and pathogens; specifically
i ncl ude hepditis A

Gonstruct QS based hydrol ogical and pollution-1oad
nodel i ng.

Qeate a conprehensive, interactive atlas of the upper
San Pedro basin wth mul tipl e scal es.

Assess the resource inpacts of urbanization of desert
land versus irrigated | ands along the Ro Gande in the H
Paso Las QO uces region.

Carry out additional studies on surface and groundwat er
interactions in the Ro Gande and San Pedro R vers;
det er mi ne how much | onger the San Pedro Rver will flow
freely if the present rate of groundwater punping contin-
ues.

Gonduct desal i nation research.

Carry out prototype suitability anal yses of the upper San
Pedro and Sant a Qruz basi ns.
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Hazar dous and Solid \Wastes

1 Gonduct train-the-trai ner courses, oOr energency
response and pol lution prevention training, for nunicipd
and naqui | ador a wor ker s.

2 ordinate research prograns to identify potential and
actual exposure pathways of hazardous environnent a
subst ances such as heavy netals, pesticides, and poly-
chlorinated biphenyls (PBs). Special enphasis shoul d
be placed on schools and hones to reduce the risk of
exposure of these hazardous subst ances to children.

3 Investigate the potential for waste-to-energy plants to
resol ve the scrap tire probl em

4 Extend waste-reduction ef fats to wastes other than sol -
vent s

5 Devel op an ef fective wast e-exchange program

6 ldentify or design prototypes for latrine and septic sys-
tens; organize workshops and outreach programs to
teach resident s howto construct them

Envi ronnment a Rolicy

1 O gani ze workshops and conferences to gain input from
public and private border organizations in order to deter -
mne the najor environnenta issues that af fect these
or gani zat i ons.

2 Conduct a detailed anadysis of local, state, and federal
plans for the border region.

3 Devise quality-of-life indicators for the San Oego Tijua-
na area.

4 Examine soil cont amination by mining and snelting oper -
ations.

5 CGarry out an in-depth analysis of energy needs and
resources for the next two decades.

6 (onduct an urban forestry/re-veget ation research pro-
gram

7 Explore opportunities that exist for expandi ng coopera-
tion between | ocal groups and international N33s.

8 Deternmine the ecological role of fire in riparian ecosys-

88



10.

The Next Steps A Research Agenda for the Next Decade

tens and the utilization of fire as a desert grassland
restoration techni que.

Design | owcost, environnent ally sound housi ng for col o-
ni as.

Gonduct research on residential behavior in col onias,
particularly concentrating on regional variation.

Dat abase | nprovenent s

1

Expand access to dat abases and create a border-w de
dat abank. This dat abank shoul d be organi zed, st andard-
i zed, and continuously updated. The ultinate goal is for
dat a to be consistent between and wthin nations. Dat a
insuf ficiencies should al so be addressed. The ef fective-
ness and useful ness of such dat a in regard to addressi ng
environment al problens along the border should be
determined. These dat a should then be dissemnated to
the research conmunity and to the general public with a
request for feedback. Based upon the feedback, the dat a
shoul d be inproved and di ssem nated once agai n.

O eate a conprehensive and integrated A S dat abase of
the border region, ensuring that data are mlti-scal e,
interactive, and dynamc.

Develop and naintain a joint US Mxican air quality
i ndex; est ablish a neteorology and air quality nonitoring
net wor K.

CQeate autonotive enmission inventories and record the
health ef fect s of transient particulate matter epi sodes on
vul nerabl e popul ation groups

Gonplete a light-duty vehicle enmissions profile and
devel op a website where real -tine dat a fromon-the-road
vehicular air can be posted. A framework for em ssion
permt trading from various sources (point source and
nonpoi nt sour ces) shoul d be devel oped.

O eate conprehensive, tine- and space-resolved air pol -
lution receptors and source enission records.

Inprove and increase the nonitoring of wnd, tenpera-
ture, and relative humdity in the border region.

Qeate an equivalent to the Toxic Rel ease Inventory that
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Tabl e 2: Key Prof essional

Respondent s

Respondent Title Agency/Organization

Andrea Abel NAFTA Program Specialist | National Wildlife Federa-
tion

John Bernal U.S. Commissioner International Boundary

(by Jim Stefanov)

and Water Commission

Greg Block Director of Programs The Commission for Envi-
ronmental Cooperation

Gary King Director U.S. DOE Office of
Worker and Community
Transition

Russell Knocke Special Assistant for Mex- Office of Governor Jane D.

ico Policy

Hull (Arizona)

Susan Leiberman
Goodwin

U.S.—Mexico Coordinator

U.S. Department of the

Interior

Mark Spalding

Professor and Consultant-
Attorney

International Environ-
mental Policy and Law
(University of California,
San Diego)

Arturo Herrera
Solis

Mexican Commissioner

International Boundary
and Water Commission

10.

11

displays quantit ative dat a of the anount of hazardous
chem cal s rel eased near col onias al ong the border, pac-
ing a special enphasis on denonstrating regional pollu-
tion variation. Research should focus on ef fective inter -
ventions such as education and appropriate technol ogy.
Break down an energy-related dat abase by specific
regi ons.

Qeate a popul ati on-based dat abase to docunent child-
hood | evel s of hazardous subst ances |ike heavy net ds
pesticides, and PCBs in d udad JuZez.

Gonduct floristic surveys (by creating a basel i ne species
lig 9.

Gl l ect groundwat er
nitrate concentrations.

dat a that includes elevations and
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INTRODUCTI ON TO THE KEY INFORMANT SURVEY

The purpose of the Key Informant Survey was to seek the
opinion of key professionals at agencies involved wth the
US Mxican border environnent. The respondents were
asked to nake specific, progranmmatic research recomrenda-
tions, comnment on their agency s specific role in the border
environnent, identify significant research conducted by the
agency, and recommend rel evant publications. Table 2 con-
tains the list of respondent s followed by the result s of the sur -
vey. A copy of the cover letter and survey nay be found in
Appendices | and J, respectively, and the full text of the
responses nay be found in Appendi x K

KEY INFORMANT SURVEY RESULTS
Sunmary of Recomendati ons

1 Devel op a consistent, region-w de environnent al educa-
tion program

2 Conduct a det ail ed, border-wi de anal ysis of watersheds,
including water quantity, water quality, groundwater,
desal i ni zation, urban and agricultural runof f, and seawa-
te .

3 CGeate water supply and denand nodel s for border com
nuni ti es.

4 Carry out a conprehensive anal ysis of the water supply
including industria, urban, and agricultural users. Uilize
the resulting infornation to recormend ways to increase
vater use ef ficiency by al users.

5 Explore alternative sources of water including nethods to
reuse treated wastewater.

6 Assess environment a infrastructure water needs.

7 EBEstablish erosion and sedi nent controls.

8 Est ablish neasures to protect and conserve cross- bor der
aqui fers.

9 Standardize pol |l ut ant rel ease dat a for both countri es.

10. Gonduct a det ailed, quantifiable analysis of the relation-
ship between human environnenta inpacts and chil -
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dren s health.

11 Qeate a clinate variability nodel that incorporates
drought s and floods so that future regional clinate vari -
ability nay be reasonably predicted.

12, Institute non-native species contral s.

13. Analyze the inplications of habitat fragnentation in the
regi on.

14. ldentify and reconmend locations for protected wildife
corridors.

15. Gonduct genetic and popul ation diversity studies of
threat ened and endangered speci es.

16. Gonduct species surveys in the riparian habit at al ong the
Ro Gande fromFort Quitrman to Anm st ad.

17. ldentify and recommend key habit at areas that shoul d be
pr ot ect ed.

18 Deternine the inpact that NAFTA has had on the border
region, especially in regard to maquil adoras.

19. Research alternative energy technol ogi es.

INTRODUCTI ON TO AGENCY REPORTS

In addition, SCERP researchers asked border agencies to
select key reports that identify future border research needs.
Ten of these reports are |isted bel ow

The US General Accounting O fice

March 2000. U S Mexico Border: Better M anning, Goordina-
tion Needed to Handl e G-owi ng Commercial Trd fic

March 2000. US. Mexico Border: Despite Sone Progress,
Envi ronnment al Infrastructure Chal | enges Renain.

July 1999. Ar Rilutionn The Border Smog Reduction At s
| rpact on zone Level s.

August 5, 1999. Letter and Report to Senator DO anne Fein-
stein Water Qiality: Problens in the New Rver and
Inperial Gounty, Gifona

B nati onal Conference on Environnent al Research
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and Policy

Varady, Robert G, Robert G Arnold, Dean E Carter, Roberto
QuzmAa, Carlos Peaa, and Wllian A Suk. June 2000.
Hazar dous Waste and the US Mxico Border Region:
Toward a B national, Uhiversity-based Institution.

The Comm ssion for Environment al Gooperati on

North American Agenda for Action 2000 2002: A Three- Year
Program for the GComm ssion for Environnent al CGoopera-
tion

The Denand for Environnentd Training in Mxico.

The North American Devel opnent Bank

Sumer 1999. U S. Mexico Border Ten Year Qutlook: BEwi -
ronment al Infrastructure Fundi ng Proj ecti ons.

The Good Nei ghbor Environnent al Board

Sept enber 2000. Fourth Report of the Good Nei ghbor Envi -
ronment al Board to the President and Congress of the
Lhited States.

The U S. Mexico Foundation for Science

June 1997. Water and Health at the US Mxico Border: <ci -
ence, Technol ogy and Policy |ssues.

ABSTRACTS OF EXTERNAL AGENCY REPORTS
The U S General Accounting O fice

US Mxico Border: Better M anning, Goordination Needed
to Handle Gowing Commercial Trd fic (March 2000)

93



Overcom ng Vunerability

In this report the General Accounting (Ffice (GX) of fers
speci fic reconmendati ons to inprove port-of-entry planning,
enhance coordination wth Mxico, and streamine US
i nspection agencies’ port-of-entry operations. These recom
nendations are based on a study of the binational process
associated wth facilit ati ng northbound commercial truck traf -
fic entering the Lhited States from Mexico. The GAO found
that conmercial truck traf fic and the associ ated congestion at
sone border crossings have t axed border community infra-
structure.

The GAO points out that thereis alack of enpirica dat a on
vait tines and traf fic delays at and leading to ports of entry.
This lack of data inpedes the US inspection agencies
dfats to nore ef fectively plan and t arget resources to allevi -
ate congestion. This study recomrends a thorough assess-
nent of infrastructure requirenent s that would allowfor nore
integrated port-of-entry and transport ation corridor planning.
This study also recomends that information on existing
equi prent and resources at ports of entry should be coll ect -
ed and anal yzed to ensure that technol ogy scheduled to be
deployed fits into existing conpounds and is optimally uti -
lized. Many of the recormendations are not included here as
they are t argeted at specific governnent agencies to inprove
their internal procedures.

U S Mxico Border: Despite Some Progress, Environment &
Infrastructure Chall enges Renai n (March 2000)

This report focuses prinarily on three environnent d irfra-
structure issues: water, wastewater, and solid waste. Accord-
ing to the GAO and SCERP, in 1999, 12 percent of the border
popul ation did not have access to pot able water, 30 percent
| acked access to wastewater treatnent facilities, and 25 per -
cent needed access to solid waste disposal facilities. It was
estinated that $3.2 billion is needed to correct existing water,
wast ewat er, and solid waste infrastructure short falls on both
sides of the border. Seventy-seven percent of this amount is
needed for wastewater treatnent.

The GAO notes that there are several inpedinents to bor-
der infrastructure devel opnent which include: (1) the lack of
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human capit al, which they define as the technical capacity o
communi ties on both sides of the border to plan, inplenent,
and naintain environnent al infrastructure; (2) NAB s |oan
rates, which they st ate have been unattractive or unaf fordabl e
for many of the border conmunities; (3) the linited availabili -
ty of grant funds for solid waste disposal projects; and (4) the
absence of a plan that identifies total environnentd irfra-
structure needs and a strategy for neeting these infrastruc-
ture deficit s

I n concl usi on, the GAO enphasi zes the not abl e progress to
date in developing and constructing border environnent
infrastructure projects. GAO al so points out, however, that as
currently structured and inpl enented, existing prograns and
activities are not likely to close the gap between what is need-
ed and what exists for the foreseeabl e future, especially con-
sidering the realistically projected popul ati on growth.

The GAO recommends changes in the NADB's loan rates to
nake their funds nore available to the people who need
them The GO is mindful of the difficuty in achieving that
goal since it would require Gongress to anend their charter in
a manner that would increase the Lhited States obligationin
the border region. Additionally, the GAO recomrends that the
U S. and Mexican governments work together to develop a
Border Infrastructure Strategic Han that woul d

I assess the needs of the border,

I address inpediments to infrastructure devel opnent,
and

| est ablish neasurabl e goal s by which progress can be
assessed.

Ar Rilutionn The Border Smpg Reduction Act’s Inpact on
rone Level s (July 1999)

This act, initiated in 1998, seeks to reduce ozone-causing
chemcals fromcertain foreignregistered vehicles. The act,
vhich only applies in San Dego, prohibitscertainforeignreg-
istered noncormercial vehicles from entering the Uhited
States nore than twice a nonth and authorizes fines up to
$400 to get people to bring their vehicles up to Glifornia
4 andards. The act does not cover commercial trucks.
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According to GO research, the act’s inpatt is df fiadt to
estimate because dat a are not available on the nunber and
conditions of vehicles crossing the border. Further, there are
a vaiety of dfferent factors that contribute to ozone. The
GAO recommends that a study should be conducted that
neasures the inpact of this act.

Letter and Report to Senator D anne Feinstein. Water Qiali -
ty: Problens in the New Rver and Inperial Gounty, Gi -
fornia (August 5, 1999)

Inthis report the GOis responding to a request by Senator

Feinstein that the GMO exanine the issues surroundi ng water

quality in the New Rver and Inperial Gounty, Glifornia

According to the GAQ the New Rver in Southern California
has been pol luted for decades. A najor source of this pollu-
tion has been untreated and underrated nunicipal and indus-
trial wastewater discharged into the river in Mxico. Drai nage
fromagricultural lands in the Lhited States constitutes the
najority of the water inthe river and is al so a naj or source of
pol lution. Bacteria fromsewage as wel|l as a nuniber of pollu-
tant s have been identified in suf ficient quantities to prevent
the New Rver fromsupporting its designated uses, such as
fishing and sw mming.

These pollut ant's, the untreated and underrated wast ewat er
in particdar, can pose a ngjor risk to the environnent and
cause serious illness, such as typhoid and hepatitis. Hwev-
@, the GO notes that the Inperial County Health Depat -
nment has not reported and docunented cases of adverse
health ef fect s fromexposure to the river. The I nperial Coun-
ty Heath Departnent is concerned however, for the safety of
persons who are forced to enter the river (i.e., border pard
agent s who have to dive into the river to conduct a rescue of
the many illegal aliens who attenpt to enter the Lhited States
viatheriver onunfit raf ts).

The ef fect s of the sewage on the environnent are also
severe. The GAOnotes that the wastewater has virtually elim
inated aquatic habitat inthe first 20 mles of the river in the
Lhited States because the wastewater |owers oxygen con-
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centrations in the water to levels that are unsuit abl e for nost
aquatic life. This report nakes no recommendati ons.

Bi nati onal Conference on Envi ronnent al Research
and Policy

Hazar dous Waste and the U S Mxico Border Region:
Toward a B national, Uhiversity-based Institution (June
2000). By Robert G Varady, Robert G Arnold, Dean E
Carter, Robert QuznAa, Carlos Peam, and WilianA Suk.

Thi s report summari zes the findings of the steering commttee
of the Binational Conference on Environnent al Research and
Policy. The steering coomttee commented on (1) the ade-
quacy of information and hunman resources in the sout hwest -
ern Lhited States and northern Mexico for supporting haz-
ardous waste managenent activities, (2) the need for applied
research |l eading to the sol ution of hazardous waste probl ens
specifictotheregion, (3) institutional fornat s that would facil -
tate or best serve regional needs for the managenent of haz-
ardous waste, and (4) funding for centralized, binational insti -
tutions for the nanagerment of regional hazardous waste
problens. The steering conmttee further agreed that (1)
there exists no central repository for environnenta data or
central responsibility for dat a dissemnation in the region, (2)
gfats to collect environnenta data in northern MxXico
remai n handi capped by inadequate nunbers of trained per -
sonnel and limted funds, and (3) university paticpaionis
either mssing or inadequate in regional institutions address-
ing environnentad quality, infrastructure, public health, and
hazar dous waste i ssues.

To begin to solve these problens the steering committee
reached the follow ng conclusion: "There is a clear need for a
bi nati onal , university-based center to nanage environnent d
and hazar dous-waste information, pronote training and edu-
cation in hazardous-waste managenent, and est ablish
research ties between US and Mexi can investigators in envi -
ronment al sci ence, health, engineering, and policy." The com
mttee also reconmended that the center’s responsibilities
and nenbership should be designed to avoid redundancy
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wth those external institutions; US Mxican collaboration
woul d of fer a nechanismto hel p sol ve hazar dous-wast e prob-
lens, noting that collaboration is a not a primary function of
any existing international institution in this area; and that a
carefully configured, academically rooted binational center
wth organizational and |eadership responsibilities would be
useful to both countries. The responsibilities of such a center
mght include dat a managerent, infornation di ssemnation,
training and education, and research.

The Comm ssion for Environment al Gooperation

North American Agenda for Action 2000 2002: A Three- Year
Program Plan for the GCommssion for Environnentd
Cooper ati on

This publication is a strategic docunent published by the

CEC to guide the evolution of environnental prograns and

initiatives by the (BC across North Anerica. The CEC is an

international organization that was created through an accord
between the Wnited States, Mexico, and Canada called the

North American Agreement on Environment al Gooperation

(NAAEC). This accord was part of the NAFTA agreenent and

reflected the desire of the three nations to have environnen-

tal saf eguards incorporated into the trade liberalization pact.
The CEC states that the 2000 2002 program is centered
around four core program areas:
i Environment, Econony, and Trade
I (onservation of B odiversity
I Rdlutants and Health
I Law and Pol i cy

Envi ronnment, Econony, and Trade

In this area the (EC describes its role as the only intergov-
ernment al environnent al organization that has its roats in
expanded econonmic integration brought about by a trade lib-
eralization agreenent. Therefore, advancing the underst and-
ing of the relationship between the environnent, the econo-
my, and trade is one of the core objectives of the (BC The
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followng are the specific goals of the Environnent, Econony,
and Trade program
| pronote sust ai nabl e devel opment based on coopera-
tion and nmutual ly supportive environmental and eco-
nonic pol i ci es,
I support the environnental goals and objectives of
NAFTA
| avoid creating trade distortions or newtrade barriers,
I pronote econonically efficient and ef fective environ-
nment al neasures, and
I pronote "wn-wn" opportunities for achieving environ-
ment al and econonic devel opnent obj ecti ves.
According to the CEC, an enhanced underst anding of the
rel ati onshi p anmong the environment, econony, and trade wll
assi st government s and nongovernment al actors in identify-
ing ways to support environnent al protection during trade lib-
eralization and economc growh, develop nechanisns to
fadlit ate environnent al protection in a conpetitive environ-
nent, and hel p avoid environnent al and trade conflict s

Gonservation of B odiversity

The nission of the Gonservation of B odiversity programis to
pronot e cooperation between Canada, Mexico, and the Uhit -
ed States in fostering conservation, sound nanagenent, and
sust ai nabl e use of North Anerican biodiversity. Their general
obj ectives are as fol | ows:

1 ldentify and eval uate the nost promising ways of con-
serving, fostering, and restoring biodiversity and eco-
| ogical process in the region.

I ldentify and pronote instrunent s and mechani sns for
the conservation of regions, areas, and corridors used
by transboundary and migratory speci es.

I Est ablish an ecosystens nonitoring initiative for North
Awerican priority regions that wll provide early warning
of environnent al contingenci es and energenci es, allow
for a continuous eval uation of conservation actions in
ecol ogi cal regions through the use of perfornance indi -
cators, and help identify trends related to conservation
and utilization of natural resources.
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I Ceate networks of experts to analyze threat s to biod -
versity and then recomrmend strategies to address
these threat s

I Pronote sust ainable use of the product s and services
d forded by biodiversity.

i Inprove information, underst anding, and awareness of
biodiversity in order to foster better decision naking
and to increase quantit ative and qualit ative public pa -
tidpation, which should lead to actions that naintan
conserve, restore, and sust ai nably use bi odiversity.

Rilutants and Health
The mission of this programis to est ablish cooperative initia-
tives to prevent or correct diverse ef fects in North America
frompollution to human and ecosystemheal th. This program
area pursues the foll ow ng obj ecti ves:
i fadlit ating coordination and cooperation between the
three countries to protect the environnent;
I enhancing conparability between the three environ-
ment al protection systens;
I inproving the know edge base on issues of environ-
ment a pollution
I devel oping technical and strategic tools to avoid, elin-
nate, reduce, or manage environmentd pdlu ant s; and
I inproving the scientific, technical, and strategic capa-
bilities of Nrth American environnenta protection
agenci es.

Law and Policy

According to the (BEC the goal of their Law and Policy pro-
gramarea is to address regional priorities regarding obliga-
tions and coomtnents in the NAAEC rel ated to envi ronnen-
td sandards and their inplenentation. Programinitiatives
nonitor and report regional trends in inplenenting and
enforcing environnent d & andards, including innovations in
regul ation, economc instrunents, and volunt ary intiatives.
They al so address NAAEC commitnents to public patidpa-
tion in processes for est ablishing and enforcing environnen-
td & andards.
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The Demand for Environnental HEducation and Training in
Mexi co (1997)

The body of this report summarizes a survey conducted for
the CEC that intended to define the need for environnent &
education and training in the Mxican industrial sector. The
survey further sought to assess the long-termtrends in the
del i very nechani sns for these services and anal yze opportu-
nities for the pronoti on of environment al educati on and train-
ing, primarily through regi onal cooperation.

The survey was sent to 3,000 private and st at e-owned busi -
nesses of various sizes in the Mxican industrial sector. A
ta al of 528 responses were received for a response rate of
17 percent. The respondent s priorities varied depending
upon the size of their conpany, wth larger conpanies placi ng
a higher priority on the areas surveyed. The survey found t hat
there is nuch interest in environnent al education and train-
ing The followng are the areas of greatest priority:

I environnent d & andards and | egi sl ation

| managenent to prevent pollution

1 water pollution and treat nent

I hazardous and solid waste nanagenent

1 energy ef ficiency

i health, hygiene, and security

i ar polution

I waste reduction, reuse, and recycling

The areas of least priority are:

I biodiversity

| sust ai nabl e resource managenent

i environnent al inpact

i environnent al nmanagenent systens (I SO 14001)

I risk managenent
It is noted that the desire for training prograns did not fully
agree wth the prograns of highest priority, rather they varied
as a function of conpany size. In all cases the strongest pref -
erences were for courses in pollution prevention nanage-
nent, energy efficiency, and regulatory and legislative pali -
ci es.

The CEC nakes the follow ng short-termrecomendati ons:
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1 Reinforce existing prograns and i nstitutions while contin-
uing to support new prograns, especially in areas that
currently lack them

2 GQve priority to the training of persons processing nany
skills who can be rapidly integrated into the | abor narket.

3 Expand the dissenination of environnmental awareness
infornation through bul l etins, posters, and general train-
ing prograns given at |ow cost or free of charge.

4 Gve priority to the est ablishment of basic training pro-
grans for snaller conpanies wth the support of industri -
al and | abor groups

5 Gontinue the enphasis on audits and i nspections to keep
the focus on environnental protection in the industrial
sector.

6 Enphasize train the trainer prograns.

7 Encourage greater paticipation of both national and for -
ei gn-based institutions in the environment al training sec-
tor in Mxico.

8 ke regional cooperation prograns to help train educa-
tors and instructors devel op training naterials, train audi -
tors and inspectors, and exchange rel evant i nfornation.

9 ontinue and pronul gate multinational cooperative pro-
grans between acadenic institutions, including the use
of regional and international events to pronote such
cooper ati on.

10. Devel op and inpl enent an el ectronic systemfor the dis-
semnation of information to specialists, paticdarly in
areas of clean technologies and pollution prevention
t echni ques.

Over the long-term CEC recomrends the inpl enent ation
of skill-based training to ensure that Mxico has the execu-
tives, technical stdf, and workers wth the appropriate envi -
ronment al skills to execute their respective job functions.
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North Ameri can Devel opnent Bank

U S Mxico Border Ten Year Qutlook: Environmentd Infra-
structure Funding Projections (Summer 1999)

In this report the NADB sought to define and project environ-

nment al infrastructure needs over the next ten years. Accord-

ing to the NADB, the border environnenta infrastructure
needs identified to date anount to approxinately $1.7 billion.
According to the NADB, the strategic goals of US and

Mexi can border-related institutions are far reaching. They

point to the need of both countries to construct environnent a

infrastructure in the border region that is consistent wth

BEXC certification criteria
The NADB encourages communities to fully utilize the

bank's capital and advisory capabilities as well as other

avail able financial resources to assure continual building of
local credit capacity.
The NADB gives the followng strategies to realize these

goal s:
| extensive local and st ate particdpation in project devel -

opnent, design, construction, and operation;

I close coordination anong the principa border-related
institutions including the BEGC HBPA, | BWC, NADB,
and SEMARNAT;

I leverage al capit 4,

| conbi ne project grants wth | oans;

1 continue project planning and design and construction
subsi di es, as necessary, until border communities are
able to carry larger credit conponent §

I continue institutional support to develop and naintan
higher paynent capacity and debt service reserves
t hrough better nanagenent capadilities,

i focus on |ong-term sust ai nabl e sol utions wth reserves
far e fective operation and nmai ntenance of infrastruc-
tue

I continue project technical and cost reviews to ensure
cost - ef fective sol utions;

i inplenent systemreforns, such as ongoing user rate
adj ust nent §
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I invest in hunan capital devel opnent; and
1 link al grant funding to strategic objectives.

The NADB points out that while nany of these strategies
can be partially carried out by border-related institutions,
given the high projected popul ation growth and poverty rates
in the border area, a crucial factor in carrying out these
strategies will be the financial support of the US and Mxi -
can governnment s for at least another $1 billion over the next
ten years. This noney is needed for project planning and
desi gn and construction subsi di es.

The Good Nei ghbor Environnent al Board ( G\EB)

Fourth Report of the Good Nei ghbor Environment al Board to
the President and (ongress of the lhited States (Sep-

t enber 2000)

The GNEB is an independent federal advisory commttee
whose mission is to advise the president and Gongress on
good neighbor practices with regard to environnent a and
infrastructure needs along the US Mexican border.

Each year the G\EB has t argeted their recommendations to
a particular and pressing issue along the border. In ths
report, the G\EB focused on water. The GNEB st ates that the
bor der regi on does not have the infrastructure, policy, o irgi -
tutions required to address the public’'s water needs in terns
of quantity or quality. The board calls for a strategic sol ution
to the border region s water problens to maintan the eco-
nonmic vitality of the region, the health of the 12 nillion border
resident s, and the sust argiility of its fragile ecosystem To
achieve this goal the G\EB nakes five key reconmrenda-
tions:

1 Institutionalize a border-w de watershed approach.
Enable the institution of a watershed approach as the
under | yi ng st andard operating procedure for all projects
that deal with water resource nanagenent along the
U S. Mexican border. Qncentrate initially on key prior -
ity watersheds and then expand the ef fat.

2 Support dat a-gathering and analysis that generates a
clear picture of border watersheds. Wsing, initialy, a
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subset of priority watersheds, strengthen current ef fats
to collect, integrate, and anal yze the dat a needed to
flesh out watershed-based planning frameworks and
fully underst and both existing conditions and potential
future scenarios in them Expand this ef fart util suff -
cient data is gathered and available for all border-
regi on watersheds so that a watershed approach can
be fully inpl enent ed.

Hghlight and support water resource managenent
practices along the border that are based on a water -
shed approach. Develop a strategic water plan for the
border-region to be used as an operational tool for the
day-to-day managenent of individual watersheds by
US federal, state, county, nunicipa and tribal deci -
sion nakers. Mike this plan available to other interest -
ed groups The plan should identify key transboundary
watershed analysis, include prelininary options for
addressing these issues, and conplenent existing
date, local, and tribal governnent watershed-based
pl ans and prograns.

Encourage the full paticipation of tribal governnent s
along wth binational organizations, federal, state, and
| ocal governnent s and ot her border groups, in devel op-
ing and inplenenting a watershed approach. Ensure
that the training, funding, and physical infrastructure
needs of all tribal governnents, along wth other border
gover nnment al agenci es and popul ation groups, are fuly
addr essed when devel oping and inpl enenting a water -
shed managemnent approach.

Provi de continued federal budget ary support for actions
and prograns consistent with the thenmes and purposes
of a watershed approach for the border region. The
QG\EB especi al |y w shes to enphasi ze the inport ance
and urgency of continued and full budget ary support for
bi national comrmitnent s to address border environnen-
tal issues within the context of a watershed approach.
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The US. Mxico Foundation for Science

Water and Health at the US Mxico Border: Science, Tech-
nol ogy and Policy |ssues (June 1997)

The U S Mxico Foundation for Science was |aunched in
1992 as a nongovernnent al organi zation to pronote and sup-
port binational cooperation in research training and capacity
building in science, technology, engineering, and public
health. This report summarizes the findings of the founda-
ticn s June 1997 workshop at H (olegio de la Frontera Norte
in Tijuana, Bgja Glifornia

The workshop, titled Science and Technol ogy |ssues Rel at -
ed to the Environment al and Public Health B fect s of Water in
the US Mxico Border Region, was attended by 163 U S
and Mexican experts from various fields and provided an
open forumfor the discussion of common concerns.

From these di scussions, five overarching thenes energed:
(1) the need for infrastructure, (2) the need for data and
research, (3) the need for training, (4) the need for callabora-
tion, and (5) the need for informati on systens. These point s
are expanded upon bel ow

Infrastructure

I There is a need for a regional naster plan for water
nmanagenent in the border region that incorporates
reuse and coordi nated groundwater and bi osol i ds nan-
agenent policies. Rehabilitation and nodernizati on of
existing hydraulic systens nust be t aken into account
as well as the need for appropriate and sust ai nabl e
technol ogy and public and political paticipation

I Along-range binational policy agenda shoul d be forned
that guides regulation, fiscal incentives, technical
devel oprent, enpl oynent options, relations, water
resource use, infrastructure and infornation devel op-
nent, and education.

I A binational wastewater research and devel oprent
center is needed that woul d include research activities
and technol ogy devel opnent and transfer as well as the
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training and certification of operators and |aboratory
and extensi on servi ces.

1 There is a need to generate new service options for
adequate drinking water treatnent and sanitaion in
new and | owi ncorme comuniti es.

I There is a need to develop new flexible and creative
financi ng nechani sns and strengthen current ones to
better address regional needs.

Dat a and Research

I To enhance decision making and planning, there is
need for sufficiemt dat a to describe accessible water
resources, distribution and treatnent systens, and
potentia pollution sources and to identify and charac-
terize users.

I Qurrent nethods for nonitoring drinking water sources,
treatnment, and wastewater disposal nust be assessed.

I Agricultural biosolids denonstration project s shoul d be
est abl i shed that include cost-benefit anal ysis and sam
pling prograns to determine the characteristics and
types of sludge in the border area.

I A regional pilot project should be devel oped to study
the ef ficient use of water along the US Mxican bor -
der .

I There is a need to pronote toxicol ogical research and
i nprove di sease surveil | ance.

I There is a need for ethnographic dat a rel ated to house-
hol d water use, storage and treatnent, excreta di spos-
al, and hygi ene behavi ors.

I There is a need for studies that deternine the relative
cost s of water devel opment, mai ntenance, and opera-
tion project s on both sides of the border.

Trai ning
I There is a need to devel op conprehensive, multi-cul -
tural, collaborative training and certification prograns
of al levels to enhance the region s hunan capeacity to
address technical, nanagenent, and econom c issues
that arisee At each level, human resource capacity
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building nust be done in such a way to facilitate the
i npl enent ation of appropriate technol ogy.

Experiences sinmlar to that of the Texas Manufacturing
Assi st ance Center program of UTEP shoul d be consid-
ered as a basis for est ablishing services to hel p i ndus-
tries in the optinmzation of their wastewater pretreat -
nent technol ogi es.

Wat er nanagenent and conservation training nust be
oriented to neet regional needs and to encourage the
i nvol venent of policy nakers and the community in the
devel opnent and managerent of water treatment proj -
ect s

Studies regarding the public's denand for infornation
and water supply should be conducted to gather suff -
cient information for the design and inpl enent ation of
vater policies.

An environnent al information center should be created
to provide environnent al and public health infornation
to border communities.

@l | abor at i on

Binational coordination is necessary in applying
net hodol ogi es for nore useful water planning, opera-
tion, nanagenent, and nonitoring.

It is necessary to create alliances between industry,
comrer ce, government and nongovernnent a organi -
zations and the community in order to pronote the sus-
tai nabl e managenment of water.

There is a need to pronote existing networks and cre-
ate new networks of practitioners and scientists inthe
border region. Annual scientific semnars can be used
for technol ogy transfer.

Norns, regul ations, and standards need to be equal -
i zed throughout the border region over the next five to
ten years so that there is limted conflict between them
The programs of the Mexican and U S, acadenic insti -
tutions should be integrated to enhance training and
educat i onal col | aborati on.
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I nfornati on Systens

I There is a need to strengthen systenatic infornation
gathering and dissemnation regarding surface water
availability and denand for use, wastewater treatnent
plant design and operation paraneters, appropriate
t echnol ogi es, ongoing nonitoring prograns, discharg-
ers and users of reclained water, and toxic chemcal s
and sour ces.

I A cat alog of human resources wth experience in the
managenment and inplenmentation of industrial dis-
charges shoul d be created.

I There is a need to establish internet-based necha-
nisns for information sharing that would allow
researchers to easily provi de known dat a and result s to
a centralized dat abase. It shoul d include access to the
above infornation as well as facts about researchers,
ongoi ng research projects, environnenta education,
research institution, available educational naterial s,
and funding agencies. It should also provide public
access to infornati on on key environnent a issues.

Fol  ow W

Sone of the projects anal yzed and suggested by the patid -
pant s can be supported through existing prograns at various
Mexican and US institutions, for exanpl e, Gonsej o Naci onal
de dencia y Tecnolog a (National Gouncil on Science and
Technology) in Mexico and the BEPA the National Science
Foundation, and other private and public organizations in the
Lhited States.

The US Mxico Foundation for Science achieved an
agreerment with the EPA to establish a fund supporting the
creation of information systens for research, studies, and
educational projects on water at the border, as proposed in
the Workshop. This will be done according to priorities deter -
mned by the ONA the BECC the NADB, and the | BWC
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THE FUTURE RESEARCH AGENDA

SCERP has pl ayed an inport ant role in addressing US Mx-
i can border environnent al probl ens as an acadenic consor -
tium focused on applied nedium and |ong-term sol utions.
Yet, as wth all organizations that nust evolve in changi ng
and of ten very chal | engi ng circunst ances, the consortium has
| earned many inport ant |essons through it s work.

The consortium has been on the vanguard of devel oping
and inplenenting applied research on sust ai nabl e devel op-
nent, though this ef fort has not been wthout its chal | enges.
SCERP has certainly contributed to the eval ving science of
sust aindbility, not only through research but also through
i npl enent ation Yet, to date, the need for sust ai nable sol u-
tions overwhel ns the success of these projects Awaiting the
consortiums current and future researchers are the nuner -
ous chal | enges invol ved i n appl ying the principles of eco-agri -
culture, industria ecology, corporate citizenship in environ-
mental and quality-of-life issues, and binational enissions
trading. These principles wll undoubted y influence research
that wll have a significant inpact on the region and, there-
fore, constitutes an inport ant next step for the consorti um

Over the years, SCERP has cone to val ue environment
education in general. Mre specifically, SCERP has seen
great potential in the inplenent ation of our findings and has
found a particular need for water educati on and energy edu-
cation for policy nakers and citizens alike. An inportant chal -
| enge before SCERP is essentially to nake SCERP research
findings and policy recomrmendations nore accessible to the
pubic in both the Lhited States and Mexi co, where the gener -
al population is denanding nore and better infornation on
the environnent a issues that af fect their daily lives.

SCERP was on the forefront of evaluating the inpacts o
international trade. Increased trade along the US Mxican
bor der brought about by the inpl enent ation of NAFTA in 1994
was one of the contributers to the nost prol onged period of
economc growth in US history. However, wth the arguabl e
exception of San D ego Gounty, the region has yet to wtness
the ful benefits of this gronth. Many of the economc benefit s
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of NAFTA have accrued to other areas of the Lhited States.
With this inbal ance (sonme woul d say great regional econom
icinustice) firmy in mnd, Border Institute Il chall enged pa -
tidpant s to fornmulate recommendations toward a nmore sus-
tainable econony along the US. Mxican border.
Specificadly, decision nakers were asked to focus on rein-
venting what has traditionally been a | owwage econony on a
regional scale. Future economc devel opment nust address
long-ignored needs such as raising the real incones of all
enpl oynent sectors and pl aci ng a hi gher val ue on ecol ogi cal
services, the community, and individua health, all of whichlie
at the base of any econonic potential. However, there have
been significant challenges to the consortiums vision of a

dynamc and diverse regional econony coupled wth a

nore equit able quality of life as stated in SCERP s nission,
including a rather steep | earning curve on the concept of sus-
tainability for the region s policy nakers and citi zens.

Fraly, itisveyinportant toreiterate that SCERP resear ch
hods quaity of life as its ultinate objectivee G0 course, in
order to better achieve this objective SCHRP needs to devi se
an ef fective and objective nethod to neasure quality of life.
Wiile the BPA and SEMARNAT have been working to fornu-
late a set of environnent al health and quality-of-life indica-
tors, nuch work renains to be done in this area

THE LAST FIvE YEARS: THE KEYS TO
SCERP S FuTurE

A sense of what shape SCERP s work should t ake over the
next ten years can be derived fromlooking back at the con-
sortiums progress over the last five years. In 1998, the
SCERP Managenent Conmttee decided that it woul d be nost
beneficial to direct a body of research that t akes fuller advan-
tage of SCERP s multidisciplinary expertise, tocapitalize upon
econonies in the use of expensive and sophisticated equip-
nent, and to focus the consortiums interest in a nore region-
al manner. These directed research prograns are conpl ex,
yet necessary, undert akings that incorporate nultiple institu-
tions and multipl e researchers, are decidedly binational, and
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resut ininport ant new research findings that all ow SCERP to
fornulate policy alternatives grounded in thorough, cutting-

edge scientific research. In conjunction wth the directed
research prograns, SCERP nade the decision to initiate a
series of inforned di scussions wth policy nakers that eventu-
ally evolved into the Border Institute series (discussed in nore
detail in Gapter 1). The conpl enent ary rel ationshi p anong
the various SCERP prograns is seen as a nmajor plus from
both inside and out side of the consortium The interconnect -
edness anong environnents, problens, and potentia sol u-
tions is one of the great underlying thenes of SCHRP s work.

The first two directed research prograns were a study on
particulate natter in the Paso del Norte and a set of conpara-
tive studies of anthropocentric ef fects and managenent
options for watersheds in the western hal f of the border. The
air quality study, together wth the local joint advisory conmit -
tee in the H Paso G udad JuZez region, characterized a pa -
ticularly nagging environnent al problem (the region experi -
ences sone of the worst air quality in North Anerica) and
reveal ed inport ant opportunities to harness narket forces to
help clean the air. Tékingit s monment um from SCERP s work in
the Paso del Norte, a study to exanine the nechani sns and
advant ages of binational air emssion permit trading was even-
tually expanded (given the insights of Border Institute I11) to
i ncl ude carbon reduction trades and renewabl e energy credit
trades. SCERP s Transborder Watersheds Research Program
(TWRP) focused on the Tijuana Watershed and the Uoper San
Pedro R ver Watershed and |l ed to the devel opnent of a water
transfer, balance, and budget programin late 2001 (inple-
nented i n 2002).

Together, the air and water prograns pronpted transnedi a
nodel ing of conditions in the border region in the future and
t he devel opent of SCERP s B+20 deci si on-support system
thereby successfully neeting a challenge delivered to the
consortiumat the first Border Institute. Border Institute | also
directly led to the focus on infrastructure and fi nance necha-
nisns at Border Institute I, and inspired the BEQC t o request
an assessnent of border environment al infrastructure needs
and a system to nmanage BEGG certified projects. Border
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Institute 111 stinulated work by the Gommission for Environ-
ment al Cooperati on on denmand-si de nanagerent of electric-
ity | ocads.

CHALLENGES FOR THE FUTURE

SCERP remains the only regional environnent al research
organization in the border area, and its interests and influ-
ence continue to expand. Now that SCERP has conpleted
over 12 years of work, the tine is appropriate to articulate
what work should follow. For SCERP s environment d
research to remain relevant it nust neet the followng crite-
ria

1 Maintaina policy context

I Remai n cont enpor ary

i Engage significant invol venent by the comunity

i Informand interest the general popul ation

I Support more informed decisi on naki ng

SCERP did do work in areas parallel to the Border XX work
groups (all except enforcenent) and al so did work in energy,
econonics, and tribal issues above and beyond Border XX,
yet the ngjority of SCHRP s work was in water, dr, natura
resources, and environmenta information. Further work in
water and air is recommended; water, in paticdar, wll
undoubtedly remain a very inportant and contentious issue
for the border region for years to cone.

Toward these ends, SCERP, inits role as the regiona and
bi nati onal environnent al research consortium strives to plan,
coordinate, conduct, and report on research that incorporates
the followng process and content areas that we feel are
essential for high-quality applied environnent al research
along the US Mxican border. Rioritizing these areas is
dependent upon the obj ectives and characteristics of the var -
ious SCERP projects or prograns. For this reason, these
SCERP research topics are listed bel owin al phabetical order.
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Pr ocess

Aticipatory Research

Due to the need for nore and better |ong-range planning
along the U S Mxican border, SCERPresearch has becone
nore predictive in nature. As described in greater detadl in
Chapter 1, SCERP has sponsored a series of Border Insti -
tutes wth support fromthe BPA G fice of International Activi -
ties, the Border Trade Alliance, and the US. Mxico Cham
ber of Commerce. The purpose of this series is to devel op
and exanine projections for the region, to discuss sust ai nabl e
devel opment strategies and options, and to involve and inte-
grate a broader st akehol der constituency. Border Institute |
was held in Decenber 1998 and focused on the denographic
nonentumin the border region and the persisting econonc
asymmetry across the border. The forum was the source of
some research topics that were devel oped in 1999. Border
Institute Il looked at reinventing the border econony. RPatid -
pat s estimated the water, wastewater, and solid vaste deficit
and suggested i nnovative nmeans to spark investnent in bor -
der environnent a infrastructure. Border Institute 111 investi -
gated trade, energy, and the environnent and presented chal -
I enges and opportunities in the border region for sust ai nabl e
energy security. Border Institute |V focused on binational
vat er managenent pl anning. Border Institute V wll exanine
the st ate of the border environnent and devel op neasures of
progress with regard to hunan and envi ronnent a health.

The second predictive and back-casting ef fort that has had
an out ¢ andi ng response is the B+20 franework, which of fers
policy options for noving anay froma st atus quo future to a
sust ai nabl e future wth protected natural resources. The pro-
gram is a unifying franework that connects certan palicy
decisions to their nany intentional and unintentional conse-
guences. SCERP s adlity to aticipate future problens, to
forecast issues, and to urge the back-casting necessary to
avoi d the worst outcones adds trenendous val ue to the bor -
der work currently being done by SCERP ad it s partners.
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B national ontext

Qearly, the nmost successful future SCERP project s and pro-
grans wll be fully binational effats. llaborative joint
research neans nany things, including the ability to Iook
across boundaries, translate across |anguages and cul tures,
reconcile disparate dat a sets, jointly design experinents, cd -
lect dat a, anal yze, coordinate, conduct, and i npl enent strate-
gies. Qoss-border collaboration by SCERP should continue
to be intensified

Local Capacity Building
SCERP expends i ncreasi ng anount s on outreach, education,
and training to develop the abilities of local organizations and
prograns to best react to the needs of their constituency.
Beginning with a survey of nongovernnent al organizations,
SCERP has tried to tailor and distribute product s to grass-
root s organizations, especialy binational ones, that provide
infornation and interpret ation to local resident s

Participation at local conferences and regional workshops
(the South Texas Regi onal Environnent al Conference and the
Encuentro Fronterizo, for exanple) is another way to provide
scientific vaue tolocal initiatives. The prioritization of issues
and solutions and the pronotion of agendas to bring about
change are two of the next steps for SCERP. Regional plan-
ning around such resource managenent issues as water,
energy, dr, and biodiversity continues to nake a dif ference at
the local level. Bxanples include the Joint Advisory Gouncil,
the Border Ar Qaity Aliance, the Border Energy Strategy
Cormittee, and the Environnent al Education Qouncil for the
Glifornias. Hnally, SCERP researchers regularly testify at
local hearings on environnental quality and ecol ogical
processes. Dedication to these ef fats wll continue into the
foreseeabl e future.

Mitipicities

SCERP has | earned how to conduct and apply research that
addresses miltiple facet s at once: nultidisciplinary expertise,
multiscalar regines, multinedia foci, and multitask objec-
tives. Analy, to be truy ef fective, SCERP s work nust be
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interdisciplinary, cross-nedia, interscalar, and mitit asking in
design and inpl enent ation. Innovative sol utions that address
several problens through one process can be devised. For
exanpl e, research that explores the benefits of |inked energy
and wat er conservation are extrenely valuable in the arid and
energy-poor U S. Mxican border region.

SCERP has devel oped research questions and processes
that integrate across disciplines to reveal conprehensive
rel ationships and devel op long-term and incl usive answers.
Wiat is best for the local econony is best for the local resi -
dent s and the local natural conmunities, but those relation-
ships are only discovered through cross-disciplinary
resear ch.

Qutreach and Transferability

H fective research can be transferred to a larger community
than the local one first identified, such as to the rest of Mxi -
co, other arid regions, developing nations, or other border
settings. Mwst applied research that SCERP has accom
pl i shed provi des val ue out si de academa and has applicabili -
ty not only elsewhere in the border region and throughout
Mexico but to many arid, developing, or sinply renote |oca-
tions. Latrines, safe drinking water, energy projects, and arti -
ficial wetlands and woodl ands are exanpl es. However, one of
the greatest challenges to a regional consortiumis aggregat -
ing up to the regional scal e and disaggregating down to the
local or project scale and even to the research pixel scale,
which is sonetines as snall as a square neter. The issue of
scal e i s confounded by tine when we try to nake predictions,
and remains a significant challenge for SCERP researchers.

Pol i cy-f ocus

Research is only as good as its ablity to support sound policy
deci sion maki ng. SCERP should articuate its policy recom
nendations in a nanner that best inforns those involved in
the fields of health, security, econonic devel opnent, and
trade. Several SCERP projects inform policy-naking; one
clear exanple is the Border Institute series because it is an
i ssue-specific border think t ank for top-1evel decision nakers
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in the region. It focuses on concrete problem and conmis-
sions a nunber of informative and provocative papers and
paticipant s of panels. Another long-termpolicy project is the
B+20 deci si on-support tool, which addresses policy questions
to a back-casting nodel .

Scal e

Scal e includes spatial elements and tenporal el enents. For
irst ance, research that is landscape in scale considers
sources of threats, & fect s and resol utions in watersheds, air
basi ns, ecosystens, and other sinmilarly scal ed challenges.
M an even larger scale, SCERP is able to deternine ef fett s
fromand influences to gl obal phenonena |ike gl obalization,
global clinmate change, global narkets, global trade, and
macr oeconom cs. The range of tenporal scales is seen in
studies that are md- to long-termin scope and that predict
and avoi d unintended ef fect s through back-casting and redi -
rected planning. Long-termresearch invol ves assi gni ng | ocal
d fet s from gl obal phenonena and naking |inkages anong
the consequences of |ocal ef fects. For exanple, initial indca-
tions are that the ef fects of global clinate change wll be
exacerbated in the arid regions and exceed those in other
locations. Aready persistent and serious drought patterns
could get worse, having direct, substantial, and long-term
inplications for the US MXican border region.

Strategic HE fat

The need to develop a border environnenta infrastructure
needs assessnent and prioritization system is paranount.
The BEGC and the NADB will spend tens of nillions of dol -
lars in aless-than-optinal nanner if an ef fective way to judge
and address the nost urgent priorities and the nost cost-
dfective solutions are not devel oped. SCEHRP is wel posi -
tioned to conduct such a study.

Sust ainability
SCERP talas dl o its research and policy toward devel op-

ing a sust ainable society in the border region. Sustanability
inplies the use of resources (human, natural, econonic, etc.)
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and waste processes (disposal of waste streans, reuse of
wastewater, and neutralization and storage of hazardous
nmaterials) so that future generations may use the same
resources and waste processes to enjoy the sane quality of
life as the present generation.

Preci sel y because sust ai nability requires a delicate bal ance
anong various interrel ated processes, SCERP projects tend
to address several issues at once. SCERP s study of salinat -
ed soils at Qinaga illustrates this concept, as it identified a
solution that benefited all sectors and resources. Using
wastewater to leach the soils of salts acconplishes the fol -
| ow ng:

I reduces the nutrient load into the Ro Gande

| provides nutrients to grow bionass in the formof trees
that are a sal abl e product

I prevent s other natural areas frombeing used for fuel or
as bionass for pulp plant s

I provides jobs for the local farmers who can no | onger
cutivate the salinated soils

I recharges the groundwat er

Research projects such as SCERP s Qinaga study are
highly beneficial for their ability to address the conpl exities
that are usually present wth US Mexican border environ-
ment al probl ens.

ntent Areas

Ar
Whi | e SCERP has conduct ed extensive research on air pollu-
tion in specific areas (for exanple, particulate natter in the
Paso del Norte) it has al so recogni zed that each border tw n-
city par hesits own air pollution issues. A forthcom ng nono-
graph outlines conditions in five twn-city pars. Df ferent
sources, of fspring, transport, fate, and risk make air research
and policy work dif ficult. SCERPw Il continue to devel op com
pr ehensi ve under st andi ng and st udy bor der-speci fi ¢ probl ens
such as idling trucks and cars at border ports of entry.

In addition, now that SCERP has conpleted its analysis of
binational air emissions permit trading, this strategy can be
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pronoted to benefit the nost resident s in the qui ckest manner
passi bl e.

B odiversity
As is the case with environnent al heal th issues, SCERP has
done extensive work in this area, but not in a conprehensi ve
way. (ne way of naking the consortiums work nore respon-
sive to border needs is by conducting a border-w de biologi -
cal diversity survey that will give SCHRP a sense of the pri -
ority in problens and strategies. Qher natural resource
i ssues revol ve around biodiversity and its relative vunerabili -
ty to the many environnenta threats. B odiversity needs
i ncl ude:
I basic information gathering such as surveys and cen-
sus of transboundary species and habit & s
I natural community and corridor fragment ation studies
I assessnments of the collocation of biodiversity key hot
spot s wth joint protected areas
I identification of additional protection and preservation
needs
I threat analysis (including binational fire nanagenent
dfat g
i under st andi ng bi o-i nvasi on by nonnative speci es
i avenues for the introduction of nore exotic species
1 control and eradication strategies specific to the border
region
I research to support transborder protected areas

Econonmi cs

Econom ¢ studies to account for environnent al values and
i npacts (environnent al accounting) and ways to integrate
principles of natural capitalismare sorely needed in the bor -
der region. SCERP researchers nust build on the accom
plishment s of Border Institute Il, whose paticpants recom
nended greater attention to these issues in order to support
a sust ainable economc and environnenta fuue for the
regi on.
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