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Devel opnent, Gowh, and the Future
of the Border Environnent

Paul Ganster, A an Sneedl er, and Norris G enent

SUMMARY OF | SSUES, PROBLEMS, AND RECOMMENDA-

TI ONS
| ssues and Probl ens

The US -Mxican border currently has a popul ation of 12 nillion and
wlil likdy dode by the yer 2020, wth nast of this groah t aking
place in the urban regions on bath sides of the border. Acconpany-
ingthislarge govth in popu ation wll be a sizad e increase in cross-
border trade and other regi onal econonic activity. The popul ati on and
trade groth wll place significant stress on water and energy
resources, transport aion infrastructure, and essertia socid servic-
es. It could also have serious ervironnent a consequences for the
hedthad ity of lifed border residet s. For exanple, at the pres-
et ting al suwface vatersinthe border regon are fuly alocated by
international treaties and dongestic agreenent s. In addtion, ground-
vater deposits are very linmted and overused in nany regions. Ar
quality is aso a serious prod emfor nany border resident s particu-
larly the highlevel s of ozone and particu ate natter found in the urban
regions a ong the border. Aother serious problemis the lack of ade-
quate transport ation infrastructure needed to assure the steady flow
of goods wthin the border region. Inadequate roads and hi ghvays
and poor border crossing facilities resut inlong ddays a the border
and heavy congestioninthe border region, al contributing to degrad-
igar qdity. Hrdly, nuch of the historic econonmic expansioninthe
border region has not brought economic devel opnent, wth increas-
ing real wages, standard of living, o prosperity. This has beenalim
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iting factor on the fiscal base of nany border conmunities, conpro-
mising their ability to address ervironnent d and infrastructure praob-
| ens.

Recommendat i ons

A though nost of the environnent a issues inthe border regon arise
fromrapid popu ation grovth and the lack of financial resources to
neet the needs of the population, this grovth can al so be vieved as
aresource to neet projected needs. For this to happen, it wll be nec-
essary to distingui sh econommc growh fromeconomc devel opnent .
Inthe & fort to create jobs, nany conmonities have not t aken into
account social and environnentd inpats, nor the nedium and
long-terminplications of their economc devel opnent policies. By
and large, the fdlowng considerations shoud be systenatically
incorporated into the ef fat s to stinulate regiona economc devel op-
nent :

Db the new econonic activities bring higher payingjas tothe
comonities and wll the quality of the jos have a positive
i npact onthe fisca base of the reg on?

+ WMat are the nedium and long-terminplications of providing
susides, tax holidays, and other inducenents to conpani es
to locate in the regon? For exanple, do these subsidies
reduce the ability of the coomonity to build and nai nt anirfra-
structure?

+ Wat are the environnent al consequences of the economnic
devel opnent activities? For exanple, wll the resulting gronth
have negative inpatt s onar qdity, vae avaldility, trd fic
congestion, open spaces, and inportat habitas? Wl the
activities sinply expand the size of the conmunities wthout
bringng an inroved q ity o life ad living st andar d?

Specific reconmendations related to inproving air and vater quality
inthe border reg on include

+ Mintaining and expanding the systemaof ar nenitoring st a-
tions inthe border reg on

 Devel oping an inspection and nai ntenance programfor vehi -
cles (private and conmercial) in the border reg on.

+ Developing clean energy projects thet take into account
inpat s of energy use on the air and water resources in the
reg on

Investing in technol ogi es and processes that put a prenhumon
vater conservationin al sectors (residentia, commercial, and
irstrid).
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+ Povidng technical assistance to border conmunities to
enable themto conpete for NATBank financing by working
closely wth the BEIC

INTRODUCTI ON

Thi s paper discusses the rel ati onshi p between econonic and deno-
graphic growth and the environnent in the US-Mxican border
regon In the first tw sectios, the histaicd factos that have
shaped current economic and denographic patterns in the border
region and what is now being done to change those paterns, are
reviened. The third section focuses on those aspect s of the erviron-
nent that have suf fered the nost as a result of economc and deno-
graphic patterns. Inthe find section sone of the indcators that have
proved valuable in nonitoring a region s environnentd hedth are
exam ned.

ECONOMI C GROWT H AND DEVEL OPMENT IN MEXI CO

AND THE BORDER REGI ON
Hstaicd Trends

For over a century, the US econony has been the nain driver of
urban expansion on the Mxican side of the border. FFomthe Mxi -
can- Aneri can War of 1848 until just a fewdecades ago, Mxico con-
Sidred the large desert area of its northern st aes as abarrier tofu -
ther US expansionismand focused on the econonic devel opnent
o the cetrd pat o the coutry. As the US econony grew and
prospered during the late nineteenth and early tventieth centuries,
the vast df ferences intatd and per capit a i ncone between the two
countries grew. A a resut, Mxico s nothern regos, oigmdly
sparsely settled, becane nore popul ated in response to the oppor -
tunities rlated nainly to US econonmic gronh.

This synbictic gronth on the Mxican side of the boundary accel -
eraed o ter Wrld Vr 1l wth the ggoth of the US Southvest.
There, mgration of both capita and population intensified the ggovth
of border twn cities, the urban areas characterized by high popul a-
tion goh rates, rapid expansion of the service sector, and incress-
ing cross-border integration. Sone twn cities (e.g., B Paso ad Gu-
dad JufEez), because of their inmediate proximity to each other,
devel oped strong and visible comercial, cutura, and socid ink-
ages, wile in others (e.g., San Dego ad Tijuana) these |inkages
were not so strong nor visible, but present neverthel ess. Qise-
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quertly, the economic health of nmst Mxican border cities has
becone intinately intertwned wth the perfornance of the US econ-
ony generally and the neighboring US st ate econony specifically.
Infact, it is comon to hear the saying in Mxico, ad especidly in
the northern border region, that when the US econony sheezes,
the Mexican econony catches pneumonia. The relationship
bet ween busi ness cycles in the Uhited States and Mxico has |ong
been recogni zed by econonmist s and palicynakers in bath countries.

The devel opnent of the econony of Mexico s northern border
region has been conditioned by nany factors, not just the US econ-
omy. It isirmpotant to note that the Mxican national econony has
evdved a geat ded over the last hadf centuy. Wile Mxico did
experience a long period of economic gronh in the late nineteenth
and early tventieth centuries, the Mxican Revol ution (1910 1917)
wped out nest of the gains of the earlier period It vas not util the
1930s that Mexi co was abl e to focus on economc devel opnent once
again. Wrld War 11 provided Mxican industry an opportunity to
devel op vhile US corporations, wich supplied a good part of Mx-
i s manufactured product s, were busy supplying the needs of US
troops in Burope and Asia Ater World War 11, Mxico adopted a stret -
egy of Inport Substitution Industridization (19) that focused on high
taif fs and governnent incentives to industriaize a country which, at
that tine, vas aful century behind the United States interns of eco-
nomc devel opnent. As aresut o that strategy, Mxico enjoyed rel -
aively high rates of economic gromh (6 percent per year) and low
rates of inflation (3 percent) during the 1950 1970 period. Mxico did
dtananodest leve of industridization dringthat period, but begn-
nnginthe early 1970s, the 19 strategy beganto fdter. Irflaing at -
ed rising and conmercial bank | cans fromdevel oped countries were
incured in order to sustan growh

During the 1977 1981 period, Mxico s econony booned as it sal
export s grew and world prices soared. Hwever, in 1982, vheninter -
est rates skyrocketed and a goba recession and plumeting oil
prices converged, Mxico was forced to declare a noratoriumon its
debt service paynents The value of the peso fell dranaticaly ad
inflaionrosetorecad levds. The US governnent and the I nterna-
tional Mnetary Fund cane to Mxico s rescue wth energency
loans, but in return denanded that Mxico st d&iliz its econony
through tignt nonet ay ad fiscd pdicies ad refaomits econony
along narket-oriented lines. Stabilization was necessary in order to
reduce inflation and, consequently, the need for further reductions. It
al so neant that enpl oynent and |iving st andards were reduced and
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the econony oscillated between | ow and negative growth for nore
than a decade.

S nce 1982, Mxi co has undergone a profound revol utioninit s eco-
nomc devel opnent strategy. In less than two decades, protection
and regul ation of the donestic econony were reduced, st ate-owned
firns were privatized, and the econony was opened to foreign
investnent and free trade wth it s Nrth Anerican patners. This new
devel oprnent strategy, frequently referred to as neo-liberaism seeks
devel oprent t hrough expanded export s, an expanded rol e for narket
nechani sng, and a new, nore selective roe for governnent. Wile
these revol uti onary changes have inport at inplications for the bor -
der regon, there are other border-related factors that nust aso be
di scussed.

The Mquil adora: Fromthe Bracero Programto
Industridization
Akey factor in the economc devel opnent of the US Southwest and
the border region vas the integration of Mxican labor. Qe o the
great deficiencies of Mxico s devel opnent strategies in the post-
World War 11 period has been the inability of the econony to enpl oy
the rapdy expand ng | abor force. Popuation groth rates prior tothe
introduction of famly planning neasures in the md 1970s hovered
above three percent per year and subsequently have fallen to around
two percent. Nevertheless, it is estinated that curently Mxico s
econony nust growat arate of six percent per year sinply to absorb
the new entrant s into the labor narket. Thus, while open (urban)
unenpl oynent is usual ly estinated at less than 10 percent, the rate
of underenpl oynent (i.e., people invdunt arily varking pat-tin) is
estinated to be nore than 40 percent. Thus, a ay pant in tine,
approxinately half of the labor force is either unr or underenpl oyed.
This situation has, over the last severad decades, led to the integra-
tion of a growng proportion of the Mxican labor force into the US
econony; first through the Bracero Programand then through the
Border Industrialization Program

The Bracero Programwvas first inplenented in 1942 in response to
the vartine | abor short age in the Lhited Staes. The Mexi can and the
US governnents agreed to a guest worker programto al | ow t enpo-
rary contract of Mxican laborers to work in the United Staes, iritid -
lyinagicdtue hu lae inaher setas. The programwas extend-
ed beyond the wartine emergency and was finally termnated in
1964. Nonethel ess, driven by poverty and | ack of jobs in Mxico and
attracted by enpl oynent opportunities and higher wages in the Lhit -
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ed States, the flowof Mxican [abor northward has continued to the
preset tine inthe fomd illegd mgaion The novenent of Mexi -
can mgrants into the Uhited States has profound y af fected border
conmuni ti es and today constitutes a key issue for the border region. *
S ol t aneousl y, as nany Mxicans acquired visas for work in the
Lhited States, and as nany border Mxicans acquired US citizen-
ship, a significant group of conmuter workers devel oped a ong the
entire border region. Livinginthe Mxicantwn city and conmting to
work in the Lhited States, these workers are an inport ant reg onal
economc force. They constitute approxinately eight percent of the
econoncal |y active popul ation in Mxico s border cities and account
for a disproportionate share of personal incone in Mxican border
cities because of the higher wages earned in the Lhited States. For
exanple, in the San Dego-Tijuana regon in the late 1980s, there
were probably more than forty thousand nen and wonen who
crossed daily to work in the Uiited States, and presently this figure
nay be as high as sixty thousand. 2 The tat d incone of this group of
coomuters is a least severa tines larger than the incone of the
135,000 or so workers in Tijuaa s naquil adora industry.® Ridindd -
lars, these individuas benefit from devd uations of the peso and
accout for inportat retail purchases in the Uiited States. Oten
earners of lowwages inthe Lhited States, these conmuters are nid-
de class by Mxican st andards. They of tenliveinMxiconat oly for
cutua preferences, but aso for loner housing and living cost s In
addition to providng high quality and low cost labor, these workers
benefit the US border cities in another vay. San Dego has a seri -
ous short age of af fordabl e housing and in the case of the conmut er
vworkers and a growng nunber of US-born citizens, Mxico neets
thet basic infrastructure need. *
Border Industrialization ProgramThe Maquil adora

I ndustry

Mexi co, fearing significant unenpl oynent as the Bracero Program
ended and guest workers returned fromthe Lhited States, est ab-
lished the Border Industriaization Programin 1965, Designed to
generate jobs in Mxican border cities through est ablishnent of
assenbly plants, or naguil adoras, the programinitially enjoyed only
nodest success. ® However, begnming in 1934, stinuated by sinpli -
fied regulations and | oner wages brought by the deval ued peso, the
industry has achieved double-digit increases in enpl oynent each
year .

The inport ance of the naquiladora industry to the border region
should not be underestinated. On the Mxican side of the interna-

78

o



chapter 5 5/7/2003 11:11 PM Page 79 $

Devel opnent, Gowh, and the Future of the Border Environnent

tiona boundary, the industry stimdated sigificat jab creation ad
produced a group of nanagers and technical personnel in an indus-
try that has becone conpetitive on aworld level a prevailing vages.
Snce other areas of Mxican industry were not gl obal |y conpetiti ve,
the naquil adora industry, through job creation and investnent, has
hel ped the northern border becone one of the nost economcal ly
dynamic regions of Mexico, even during the severe economic down-
tuns of the md-1980s and nmd-1990s. Ironically, hovever, the
naqui | adora industry owes nuch of its success and rapid gronth to
the weakness of Mxico s national econony since the early 1990s.
Labor costs in dollar terns have been kept | ow by successive peso
deval uations, thereby attracting investnent that wou d otherwse
have gone to lowwage areas in Asia and the Garibbean. Neverthe-
less, the weakness of the Mexican econony can be bl aned for the
huge infrastructwre deficit that characterizes those border cities
where naquil adora gronth has been the fastest. Tijuana, for exam
ple, throughout the 1980s and 1990s, has experienced popul ation
gonthrates of well over six percent per year duetoitsailitytopo-
vide jabs for nigrant s who cone fromthe interior of the country. How
ever, nost resources for infrastructure expenditure nust cone from
the federal governnent, which for the last 15 years has been intent
on reduci ng expenditures and rai sing t axes. (nsequently, as needs
inthe border regions have grom wth the increasing popul ation, the
ability of the federal goverment to provide socia and physica infra-
structure has di nini shed.

Infornal Border Transactions

For decades, the nost visible el enent of border economic integration
fromthe perspective of the US border conmunities was through
r¢ ai |l and sone whol esal e purchases made by Mexi cans shop-
pers on the US side of the border. The unrecorded purchases are
usua |y referred to as infornal border transactions. Mich of Mxico s
northern border has been a free zone since the 1930s. Ths st atus
recognized the northern econony s isodation from the Mxican
national econony and its close linkages to the US econony. This
pdicy, which cotinues curently, acknow edges that enforcenent of
custons regulations by Mxico at the international boundary was
fuile Thus, many Mxican shoppers crossed to the Lhited States
were price, variety, and quality of goods were perceived to be better
than in Mxico. Mny US border conmunities reported significant
negative inpadts wth the peso deval uations of 1976, 1982, and
1994 1995 that decreased the value of the peso versus the ddlar
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and created recessions, naking it dif ficut for nany Mx cans to con-
tinue to cross into the United States to shop. ©

Ufortunately, the regona economes of border twn cities are not
vel | understood due to inadequate dat a and the conplexity of the
cross-border economic linkages. There are dso sigificat df fe -
ences along the border. For exanple, the regional econony of San
Dego is a least ten tines larger than that of Tijuam The Mexico
connection account s for no nore than five percent of San Dego s
enpl oynent, whereas Tijuaa s US economc |inkages account for
nare thean hlf o its enploynent.” In the B Paso-Gudad JudEez
region, therelaionshipis less asynmetricad and in sone aress, the
larger Mxican city domnates the US twn city, as in the case o
Mxicali and Glexico or Nogales, Sonora, and Nogal es, Aizoma
Gonsequent |y, one nust be cautious when generalizing for the entire
border reg on.

The expansion of the naguil adora industry in the early 1980s coi n-
cided wth a decline in Mxican ret aill purcheses, wich, intun trig-
gered newcross-border coll aboration. Miny local of fiddsinUS bo -
der communities, noting the positive econonic inpact on their own
economes fromthe est abl i shnent of naquil adoras in adjacent Mx-
icancities, beganto activdy recruit US and other conpaniestord o-
cate to the Mxican side of the border. For the first tine, nany busi -
ness and politica leaders, as well as nenbers of the general public
inUS border conmunities, becane aware of the synbiotic relation-
ship wth their Mxican ne ghbors. Beginning in the md-1980s, US
border conmuni ties began to see significant opportunities in expand-
ed econonmic relations wth Mxico. This was especialy true in the
snaller US border conmunities, paticdarly dong the lonr Ro
Gande in Texas where regional econonies were narrowy based on
agricuture and Mxican retail purchases.® These comunities
vi ened naqui | adoras as an opportunity to broaden the regional eco-
nomc base. This change in nent dity led to strong support in border
conmuni ties for the North Anerican Free Trade Agreenent that took
dfect January 1, 1994. It aso cumnated in enhanced border inter -
actios in aess o life aher that those strictly rdaed to trade ad
commerce, pushing US and Mxican border communities toward
cooperation on nany front s
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Border Economic Growth and NAFTA

The changes in Mxico s econonmic paicy intiated under the presi -
dency of Mguel de la Mdrid (1982 1988) and continued under Cir -
los SHinas de Grt ari (1988 1994) have significantly atered the eco-
nomc relations between the Uhited States and Mxico. Mxico s
decisionto enter the GATT (General Agreenent on Taif fs ad Trade)
in1986 resuited inthe einnation of inport |icenses and reducti on of
taif fs, providing nuch greater access for US exporters to Mxican
narket s Additional changes in Mxico s trade investnent, red
et ate, and naquil adora | aws and regul ations fol | owed and these |ib-
eralizing neasures produced a significant increase in US-Mxican
trade. 9nce nost bilateral trade noved goods by |and, trade-rel ated
activities booned in border cities. A the sane tine, infrastructure in
the border cities, indudng custons facilities, port sd etry, and roads
becane sat urat ed.

Wile it is likdy that the overdl economic inpact of NAFTA has
been greater econonic gronth for Ganada, Mxico, and the Lhited
States than otherwse might have occurred, the regiona inpats
have varied considerably. Border conmunities have experienced a
nunier of effed's, includng gester integaion of the regod trans-
border economies, a huge i ncrease i n conmer ce passing through the
border cities, and a signficant gronh of the naguil adora industry.

The expansion of the border econony has created | arge nuniers
o newjobs. The naquil adora industry is a case in point. Hwever,
there is a downside to the nature of job creation in border conmuni -
ties. Mst of the newjobs created over the past decade, and particu-
larly since NAFTA have beenin entry-level service positions or inthe
naqui | adora industry. Wiile enpl oynent in the naquil adora i ndustry
hes risen rapidy, real wages have not increased and have actually
declined somewhat. Thus, the industry has failed to inprove st an-
drds d livingfa nost o its workers. The chal | enge of inproving the
real wages of naguila workers is clearly recogni zed by economc
devel opnent organi zations and by the naquiladora industry it sdf.
The probl ens of | ow naquil a wages and ot her wages i n Mexi can bor -
der cities are conpounded by the dollarized Mxican border econ-
ony and the very high cost of living

US border conmunities have also faced a simlar problemwth
inproving real incones. Regions such as San Dego that lost high
paying jobs related to the defense industry decline during the early
1990s have added newjobs in the recovery fromthe recessi on. Hw-
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ever, nany of the newjobs are in entry-levd service positions that
pay | owwages and of ten do not include health care and other bene-
fts. Mst of these jobs cannot support families wthout subst atid
pudic assist ance through social services, indigent heath care, sub-
sidized housing, or other governnent d assist ance. Thus, nany of
these positions actual ly require a public subsidy and consune nore
taxes than they generate. Al these probl ens are exacerbated by the
rdaivdy highcost of livinginUS border towms, paticdaly on the
western end of the border.

Economc G owt h Versus Econom c Devel opnent

Within the gl obalized econony, nore conmunities and regions are
begmingtotake a proactive ro e in fostering economc devel opnent
a the loca and regonal level. Border conmounities now view their
econonc regions as the entire transborder region of the twn cities
and surrounding areas, and through local econonic devel opnent
organi zations and governnent s they have worked to expand trade
and investnent opportunities. The utinate goal of these ef fot sisto
create jabs intheir conmunities. Exanples include cities of the | oner
Ro Gande area working to bring naquilas to cities across the bor -
der, joint economc devel opnent ef fat s o the Arizona- Sonora Cont
mssion, jant narketing in Asia of the GlifanaBja Gifana bor -
der region as a manufacturing and commerce |ocation,® and
border-wi de ef fat s to enhance physica infrastructure for trade and
coomerce led by the Border Trade Aliaxe A 4andard tod
enpl oyed by conmuni ties in econonic devel opnent ef fat s has been
to recruit conpanes to locate in the regon by o feing t ax bresks,
subsidized buildngs and industria parks, infrastructure subsidi es,
ad so fath

Inthe ef fat s to create jobs, nany conmunities have not t aken into
account the social and environnent d inpad s nor the nedium and
long-terminplications of their econonc devel opnent policies. *° By
and large, the followng considerati ons and questi ons have not been
systenaticaly incorporated into the ef fot s to stind ae reg ona eco-
nomc grow h:

Db the new econonic activities bring higher payingjas tothe
communi ties? By 1998, nany border conmunities were con-
cerned that they had been lef t aut o the barefit s of expanded
trade and investnent brought by NAFTA Snply put, regions
such as H Paso-QGudad JuAez had experienced a great
increase in trade and nanufacturing, but had failed to add
higher val ue to the trade and nanufacturing activities. A the
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sane ting, this region experienced sone negative inpatt s d
free trade, including job dispacenent and increased traf fic
congestion. ** Thus, prosperity driven by NAFTA has been el u-
swe

+ WMat are the nedium and long-terminplications of providing
susides, tax holidays, and other inducenents to conpani es
to locate in the regon? For exanple, do these subsides
reduce the ability of the coomonity to build and nai nt anirfra-
structure?

Wkt is the quity of the jos crested in terns of sal aries,
wages, and benefits? WIIl these jobs have a negative i npact
(and require socia services) or a positive inpact on the fiscd
bese of the regon? Eiry level positions of ten require nore in
gover nnent servi ces than they contribute int axes. Do the new
jas rase the st andard of 1iving?

+ Wat are the environnent al consequences of the economnic
devel opnent activities? For exanple, wll the resulting gronh
have negative inpatt s onar qdity, vae aaldility, trd fic
congestion, open spaces, and inportat habitas? Wl the
activities sinply expand the size of the conmunities wthout
bringng an inroved q ity o life ad living st andar d?

Fut ure Scenari os

The aforenentioned considerati ons suggest that conmunities that
cotinue effots to create joos indscrimnatey wthout regard to
inproving the level of real wages face negative inpatt s in the ned -
umand long term These negative inpat s wll be seen in saturaed
infrastructure, negative ervironnent al inpadt s, accelerated growh,
i ncreasi ng poverty, addeclinngquaity of life Bsiness as usud wil
nost likely bring gronth and econonic expansion wthout qualit aive
inprovenent inquality of life and prosperity.

These consi derations suggest that additional el enents should be
incorporated into the thinking of conmunities engaged in economc
devel opnent activities. The challenge for border communities, then,
istoinplenent paicies that wll bring econonmc devel opnent, protect
and inprove the erviromnent, and inprove the quality of life in bor-
der conmuni ti es.

POPUL ATI ON GROWT H
The reasons for the flowof people fromcentral and southern Mxi co
to the northern border and across into the Lhited States are rel ated
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to push factors in Mxico and pul factors inthe Lhited States. Mxi -
can devel opnent and socia policy in nodern tines, and especialy
since the 1940s, focused little attention on a nore equit ade dstribu-
tion of incone and vwealth and largely ignored services in the rurd
areas and snall towns of Mxico. ** The popul ation explosion that hit
Mxi co beginning in the 1940s first produced interna nigration to the
cities in search of enpl oynent and access to services. Then, the
flows turned northvard in search of work, followng paths est abli shed
by generations of Mxican mgrant workers, including legal guest
vor kers who had worked in the Lhited States as braceros from Wrld
War Il until 1964, when the programended. The boom of the war
years and subsequent postwar econonmic grow h and urban devel op-
nent of the Southwest (the SQunbelt) acted as a strong nagnet for
Mxi cans for whomadequat e enpl oynent in their native regi ons was
not possibl e

There is a clear 1ink between economic conditions and popul ation
grovth in border communities. Economic growth in US border cities
encourages in-mgration, both donestic and foreign. Recession in
US border conmunities reduces donestic in-mgration and has a
danpeni ng ef fect on international innmgration Recession in cetra
and sout hern Mexi co encourages out-nmigration to Mexico s northern
border cities and into the Uhited States.

The popul ations of both the Mxican and the US border zones
have, over the long run, exceeded natural gronh rates. Mgrationis
the nost inportant factor shaping the denographic picture of the
binational border regon. For exanple, Tijuama s population grew 6.9
percent between 1987 and 1988; 1.9 percent of the growh was nat -
ural increase and 5 percent was the result of inmigration. During the
sane period, Qudad JukEez sawa 1.8 percent natural increase and
a 7.5 percent increase frommigration ** In 1980, 48.9 percet of the
popul ation of the border counties and nunicipdities cosisted of
mgrants. G the 48.9 percent, 84 percent were froma fore gn coun-
try. The 1980 popul ation of the Mxican border nunicipdities vas
31.8 percent mgrants, wile the figre for the US border courties
was 58.2 percent. Heven percent of the migrant s in the Mxican bor -
der nunicipaities vere foreign-born, wile the figuwre was a nuch
larger 20 percent for the US border courties. *

The relationship between economic growh and popul ation
increase in border conmunities can clearly be seenin the recent his-
tory of San Dego. It should be noted that approxinately 40 percent
o the border s population resides in the San Dego-Tijuana border
zone. Inthe early 1990s, San Dego s econony went through a deep
recession, provoked largely by the convergence of a nationa reces-
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sion wth downsi zing of the defense industry af ter the end of the Gld
Wa . Dringthis period, mgration out of the regionincreased, mga-
tionintothe reg on decreased, and the regon s popul ation grewat an
average rate of 1.8 percent per year. This cotrasts wth a yearly
average geonh of 3.0 percent in the 1980s. * In 1996, the econony
began to rebound, and in that year 20,500 jobs were created. In that
sane year, the couty s popul ation grew by 42,300, an increase of
1.6 percent, which was a significant change fromthe previ ous year s
popul ation increase of 0.9 percent. ** In one year, thetinerequired for
the San D ego popul ation to doubl e decreased fromnearly 77 years
to 43 years. As the San DO ego econony continued to inprove
throughout 1997, the rate of popul ation growh continued to i ncrease.
In 1997, San Dego Gunty s popul ation i ncreased by 68,500 peopl e,
an amnual rate of 25 percent, inplying a doubling tine of 27.6
years. " Thus, in a fewshort years, the inproving San O ego econo-
ny caused the popul ation gronth rate to double. The relationship
bet ween econonic cycles and rapid, of ten unpredict able, popul ation
gonh presents a challenge to nany other border communities in
thar & fat s togdan for future infrastructure requi renant s

THE NATURAL RESOURCE BASE, ENVI RONMENTAL
CONDI TI ONS, AND BORDER GROWTH

The US-Mxican border region is largdy arid, wth linmted vater
supplies for hunan activities and for naintenance of the viddlity of
inport at hebitds along rivers, streans, and el sevhere. Everywhere
along the border, concentrated and rapid urban growh and econont
ic activities indluding ranching, nining, recrestion and tourism and
aher pursuits have polluted the environnent and have stressed the
natural resource base of the regon. The section thaet fdlom wil ds-
cuss especidly criticd aspects of the ervironnent and natural
resources of the border and wll beillustrated wth a few exanpl es.

Water Supply and Denand

Economc groveh, indludng industria activities, irrigated agicdture,
urban expansion, and population growh, has created a huge
denand for vater inthe border region. Al suface vaters in the bor -
der regon are fuly dlocated by internationa treaties and donestic
agreenent s, and groundvater deposits are very limted and overused
innany regons. Qe aternative for the longtermvater suppy for
border comnmunities is water reclanation, conined wth conserva-
tion. Hwever, thisindves sigificat cgpitd cost s far infrastructure
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and najor energy costs for reclanation and punping. Recently,
attention has turned to an examnation of devel oping vwater narket s
to pernit transfer of water fromagricuture to urban uses. Inthe case
o Gifonia oly five percent of agricutwa water wou d have to be
transferred to urban uses to assure an adequate supply for the fore-
seedd e fuure. Rarticipating in transboundary water narkets might
be a viable aternative for sone Mxican border cities in order to
avoid huge infrastructure costs. Not dl areas of the border have this
option available and continued growth wil be possible only through
conservat i on acconpani ed by radi cal changes in consunption prac-
tices ad vater reuse. It is clear that nost of the popu ation centers
of the border do not a present have a secure vater supply that wil
carry themto the year 2020.

Ti j uana- San O ego
San Oego Gounty and Tijuana account for approxi nately 40 percent
o the popdaion of the border regon. In atypicad year, San Dego
Qunty inport s over N percent of its water and Tijuamainport s upto
B percet o its water, depending upon the anount of rainfall cap-
tured at Rodr guez Reservoir.® By 2010, the binational regon s pop-
uation wll increase from3.7 to 545 mllion peope, wth 60 percent
livingin San Dego and 40 percent in Tijuaa Atd a of 848 000 acre
feet (an acre-foot is 325851 gdlons or 1,233 cubic neters) of wvater
wll berequred a that tine for annual consunption, wth San Dego
accounting for 87 percent of water use and Tijuana for 13 percert. In
1996, approxinately 85 percent of San Dego s water cane fromits
dlanet o Glifanas share of Ml orado Rver vater. In fuue
years, San Dego wll have torey less onthis source as Glifonais
forced by other @l orado water users to reduce its drawon the @l -
orado R ver.* San D ego hopes to neet future needs wth transfers of
vater saved by conservation effots from the Inperia Vdley.
Athough the source of this water is the @ orado Rver, it vadd be
fromthe Inperial Vdley s agicutud dlanet. Grretly, athoities
in San Dego and Tijuana are discussing jont construction of an
agueduct fromthe Inperial Valey-Mxicali Vdley regon to bring
additiondl vater tothe area ®

In 1996, municipad ad industria per-capta water use in the San
Dego regon vas .197 acre-feet. In the year 2010, it is prgected to
be approxinately .196 acre-feet per person. For Tijuana, 199 per-
cyita vater use was .063 acre-feet and the projected use for 2010
isapproxinately .063 acre-feet per person. The sigificat df ference
in pr cgita use between Tijuana and San Dego can be patly
explained by the greater density of residentid areas in Tijuama (19.3
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persons per acre) than in San Dego (2.9 people per acre). In San
Dego, for singe-fanmly hones and rural areas, out door water use
nay be as high as 60 percent of totd residatid uses. # Thus, an
owious dternative for San Dego ad other US border cities is to
becone nore efficient in use of existing vater resources through
and-use planning and other nechani sns. Such change wll be difif-
cut andwll likdy beseenby US border resident s as a deterioraion
d theqdity d life

Related water supply problens for the San Dego-Tijuama reg on
include an inadequate storage systemand a system of agueduct s
fromthe north and east that is vunerabl e to natural hazards such as
earthquakes. In order to expand the supply of local water, in recat
years there has been a significant ef fort to enhance vater recl ana-
tionintheregon A present, there is sone capacity for vater reuse
intheregon Thereis asnall vater reuse facility in Tijuana known as
Ecoparque that coud supdy a limted anout of water for irrigation
of green areas. There are a so recl anation project s i n Escondi do and
Del Mr in San Dego Gunty. The nost anbitious recl anation proj -
ect is the construction of a severrnillion-galon per day reclanation
plat adjacent to the Internationd Waste Ve Treatnent H ant
located next to the internationd border .2 The reclained vater wll be
narketed in the south San Dego area and in Tijuana for | andscape
irrigation, industria uses, and groundwater recharge. It shoud be
noted that water reuse schenes for donestic purposes in San D ego
have encountered significant loca politica opposition and the ennity
of the largest regiond newspaper. Labded as tegtotdla byits
foes, water reuse for donestic purposes faces sone dif fiadtiesinthe
pditicd aea The wllingness of border popul ations to accept inno-
vationregardng water useis problenatic andis achalenge that |ocal
| eaders nust face between now and 2020.

Wile vater authorities in the San Dego-Tijuana regon are plan-
nng for fuuwe needs, the task is enornous and greatly exacerbat ed
by rapid popu ation grovth. The increase of inport s fromout side the
region wll reguire expensive infrastructure and nay not be possibl e
a dl. It islikdy that conservation ad reuse wll be enpl oyed wdd y,
resulting in higher prices for users. Reduced water consunption per
cgita by San Degans inplies signficat changes in lifestyle. Inthe
not-too-dst ant future, it nay not be possible to suppdy vater to users
in new housi ng devel opnent s and busi nesses, nor to naintan the
lush, green urban | andscape that San O egans are accust oned to.
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JeraVida

SeraVidais a comunity of about 35,000 peopl e in southeast Ai -
zona in the Upper San Redro watershed that includes pats of Sono-
raad Aizona. ? Serra Vigas rapid growth fromjust over 3,000 peo-
ple in 1960 is based on the expasion o the mlitay bese o R.
Hiachucha, retirenent hones, and second hones. Mich of the
housing devel opnent is extensive wth the creation of semrura
ranchettes.

The region is characterized by a diverse |andscape wth natural
hebitds that are hone to thousands of migratory birds, and approxi -
nat el y one hundred species of birds use the area as a breeding site.
In 1988, ongress created the San Pedro R parian National Qnser -
vaion Aea recognizing the inport ance of this ntud aea This
area relies on streanfilowin the San Redro Rver for nai ntenance of
theriparian hehit &.

The binational region depends prinarily on punpi ng groundwat er
for mning, nunicipd, nlit ary, and donestic uses. Extracti on exceeds
recharge, and around Serra Vig a water has been overpunped to the
pont of creating a cone of dgression In tun this has negativey
d fected the riparian aress.

Serra Vig a and the surroundi ng area face a very insecure future in
terns of water. The present water usage rates are not sust ainabl e
and popul ation gromth wil bring greater denand for vater. Gonpeti -
tion over vater use has created coflict s anong local and binati onal
ineests, including Mxican ranching and mining interests, conser -
vaiaists, the Gla Indans, |and devel opers, and others.

B Paso-Q udad JufEez

The Paso del Norte region consist s of the five westernnost counties
d Texas, two counties in southern New Mxico that lie along the Ro
Gande, and four nunicipaities in Gihuahua that extend fromQGu-
dad Ju/Eez down the Ro Gande to the confl uence wth the Ro Gn-
chos. The core of this area, Gudad Ju/Eez, H Paso, and Dbsa Ana
Q@unty (wth the city of Las Guces), currently has a popu ation of
about two nillion persons, wiichis expected toriseto 275 mllion by
2010 and to about four nillion by 2020. # This proj ecti on assunes an
annual gronth rate of 2.6 percent, wiich is a douding tine of 27
years. The regional econony has grown rapi dy over the past decade
and a half. For exanple the conbined B Paso-Gudad Ju/kEez has
averaged 5.3 percent annual enpl oynent grow h since 1983. Gowth
of nanufacturing has been a key to that gronth as the agricutura
sector has declined
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The supdy of vater isacriticd issieinthsragpdy gowng reg on
The H Paso-Qudad JuAEez area depends on the Hieco Bols n
aquifer, dthough this source is declinng in quatity ad qaity, ad
it isestinated that pat able vater fromthis source wll be exhausted
by 2030. The response to the growng water denand and finite
under ground suppl y has been to shift to surface supplies fromthe Ro
Gande for urban purposes. This, of course, has been reflected in
declinng agricdtura activities inthe regon and a dranati c reduction
inthe anount of land cultivated Quidad JufEez does not have access
tothe Ro Gande surface vaters, soits future supply depends tot & -
'y on underground sour ces.

Ar Qdity
The qaity of the air inthe US-Mxican border regon is a criticd
factor in the hedth and vell being of border residents. Mst o the
border s 12 nillion resident s are concentrated in urban zones, which
is were nost of the air polutioninthe border regon is generated
and where its inpad s ae nost drettly fdt. This section di scusses
wat is currently known about the anient air quality in the border
region, the sources of emssions to the atnosphere, prograns that

ded wthar qdity, future trends, and recomnmendati ons to i nprove
ar gdityinthe regon

| ssues and Probl ens
Miny border residents are currently exposed to heal th-threatening
leveds of ar pdluion Qone particuae natter, carbon nonoxi de,
and sul fur dioxide are anong sone of the air polutats o concernin
the border regon. Ar quality problens are due to emnssions from
nobile, point, and area sources driven by econonmic growth in the
regon The size of the vehicle fleet in northern Mxico is increasing
and nany dder US cars are available in Mxico. This inpadt s ar
quality as alarge portion of these cars do nat conply wth ether US
or Mxican auto emssi on st andards because they have been poorly
nai nt ai ned and cont an & ter-narket, used, or inappropriate repl ace-
nent pats. Inaddition, authorities have been unabl e to performade-
quate planning and design of roadways to alowthe free flowof traf -
fic, wich likewse cotribues tothe deteriaaiond ar qdity.
Another inportant problemis the large anount of pdlution pro-
duced by nobi | e sources at the border crossings, since large vehicle
lines foomduring peak crossing hours. The problemis conpounded
by the poor condition of the vehicles and the extended iding tines
required to cross ino US cities. This produces noticeable air pdlu-
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tiona the border crossings. Inaddtiontothetens o millios of pas-
senger vehicles that cross the border each year, there has been a
narked increase in the nuniber of heavy-duty trucks nowwaiting in
long queues to enter the Lhited Staes The vast najority of these
trucks bun desd fud, wichis a nor source of toxic paticdae
natter.

With respect to point sowces or air pdluion indstridizaion hes
accel erated the negative i npat s wth the increased | ocati on of i ndus-
trial operations in the border zone. In conbination, the naguil adora
sector and nationd industry emit large quartities of a variety of pd -
lu at s fromthe conusti on of fuel and fugitive enmnssi ons fromi ndus-
trid processes. The areais experiencing additiona ar pdlution from
service and conmercial activity that acconpanes indstrid groth

Frdly, theraqpd urbenization and resuting lack of infrastructure to
support groth has resuted in the crestion of large stretches of
unpaved roads that contribute sigificantly to particdae natter inthe
ar, futhe redcingar qdity.

The inport ant issues related toinproving air quality in the border
region can be grouped into at least three categories:

.+ WHat are the sources of air pdlution?

Wt information exists, and what is needed to deternine
anient air quality in the border reg on?

+ WHat canredistically be doneto reduce pd | ut ant emissi ons to
the atnosphere, given the economc reaities of the reg on?

Sources of Ar Rdluion

Anbbient Ar Qdity

Abient air quality is nonitored wthin the border regon by a series
o nonitoring st ations on bath sides of the border. The nonitoring st a-
tions on the US side are usually operated and naint ained by the
saeo locd ar pdluion cotrd agency. For exanple, in San D ego
Gounty, the San Dego Ar Riluion Grird Dstrict caries at this
vork; for Inperial Gunty, nanitaring resposibility fals to the Inpe-
rid Quiy Ar Riluion Gnird Dstrict (ARD; ad in Texas, the
Texas Natural Resources (onservation Gonmission (TNRGO oper -
ates the system Data fromthese nonitoring staios ae qaity
assured and quality controlled (QYQ) by the responsi bl e agency
and the US BPA The actual dat a are stored on the UBEPAS nai n-
frame conputer systemlocated in Research Triange Rark, North
Gxrding, inthe Aeronetric Infornation Retrieval Systemdat a base,
known as ARS

90

o



chapter 5 5/7/2003 11:11 PM Page 91 $

Devel opnent, Gowh, and the Future of the Border Environnent

Util recetly, littlea m ta wre available for Mxican cities
along the border. Wthin the last few years, however, a systemof
nonitoring stations has been instaled as a resut of a cooperative
dfort by the UBHPA and SEMARNAP. My of these nonitors have
now been in operation for nearly tw years and the dat a are now
becoming wdely available. The nonitors on the Mxican side of the
border are, in nost cases, identica tothose onthe US side, and dl
Cet a are processed through the ARS system ensuring appropriate
QYQ It is thus possible to conpare dat a fronthe Lhited States
and Mxico wth a high degree of confidence. The dat a presented in
this section are al derived fromthese nonitors and have a | been ver -
ified by ARG Qily nonitors reported in ARS and |ocated wthin
approxinatel y 100 kiloneters (62 miles) of the US -Mxican border
are included State agencies have reviewed the dat a submtted to
AR5 including the dat a presented here, to assure dat a qdity.

Mst of the nonitoring st ations are situated in the urben reg ons of
San Dego-Tijuana, Inperia-Mxicadi Vdley, H Paso-Qudad JuAEez
regon, axdinthe Anbos Nogal es area of the Arizona- Sonora bor der .
Inthe near fuuwe nonitors wil be added for Tecate, Bja Glifornig
and a nunber of other border cities. Mnitoring stations are | ocated
inthe fdlowng reg oms:

+ San Dego, GlifoniaTijuaa BjaAifana Area
o Inperid Vdley, QifonaMxicdi, Bga AifornaYuna Ai-
zona Area
. Anbos Nogal es- Tucson-Dougl as, Aizona Area
i Qudad JuAEez, Chihuahua-H Paso, Texas-Las Quces, New
Mxi co Area
.+ Portions of the Loner Ro Gande/Ro Bravo Vdley
Abient air quaity dat a fromthese st ations can be oot ained drectly
fron ARS Summary data are available froma website known as
QC derived fromthe Spanish nane for the website: Centro de
Informaci n Sobre Gont aminaci n de Are ®
The pdlut ats neasured by the nonitoring st aions in the border
zore indude the criteriapdlut at s listed be ow
+ Particuate Mtter 10 mcroneters or less in dianeter (PMO)
i Lead (Po)
o Sl fur ides (SX) neasured as S
+ Ntrogen ides (NX) neasured as N
. zone (V)
 Garbon Mvnoxi de (GO
Dot a are adso provided for a large nunber of noncriteria palut at s
(idudngar tadcs).
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San D ego- Tij uana Regi on

The San D ego-Tijuana-Rosarito border region has a popul ation of
abou four million The 200-kmbinational border zone extends north
toinclude al of Sn Dego Quty and as far south as the city of
Bsenada in Bjja Glifornia There are currently 16 anbient air non-
itaimgg aionsinthe binationa region, 12 in San Dego Qunty, three
in Tijuana, and one in Rosarito. The nonitoring stations in Mxico
have been in operation for about three years.

Qver the past decade, the air quality of San Dego has inproved
sgificatly. Snce 1991, no Stage 1 snog a ert s have been record-
ed in the Qunty of San Dego. ® The nunber of health advi sory
epi sodes has been declining. In 1991 and 1992 there were six, in
1993 there were five, in 1994 there vas one, and in 1995 there were
three. In 1996, no heal th advi sories were recorded.

Ths inroved ar quaity is the resut o refomiaed fuds,
enhanced air pol lution control equi pnent on nobil e sources, and bet -
ter cotrd o pant sorces. A the sane tine, decreased economc
activity and popul ation gronth rates in San Dego due to the reces-
sion of the early 1990s had a beneficia ef fect ontheregon sar qHd -
ity.
Athough less is known about the air quality of Tijuag dat a are
now beconng available as a resut of the air nenitoring st aiams.
@nerally speaking, the gaseous pollut at s of ozone, oxides of nitro-
gen, and, to a lesser extent, carbon nonoxi de were observed to
exceed Mxican lega limts on a nunber of occasions. The nonitor -
ing det a for 1996 and 1997 reveal significant exceedences for ozone
recorded by the nonitors in Tijuang particdarly for sites doatomn,
and, to alesser extent, for sites located vest and south of the city on
the coast. Qone, and its precursors, oxides of nitrogen and vd atile
organic conpounds, are issues that need to be addressed in this
reg on

Pevailing wnds in the regon are generdly fromnorth to south,
although southerly wnds are observed on occasion. Sone prelin -
nary dat a suggest there nay be sone pol | ut ant transport fromnorth
to south, but nuch nore work is needed for this to be confirned.
Despite the poorer ar qaity in Tijuag there are little o no det ato
indcae pdlu ant transport fromsouth to north, except on an inter -
mttert besis. Infact, themxingd pdlu ats inthe regon fromboth
sides of the border nay be considerably nore conpl ex than j ust
northerly or southerly transport, and appears to invdve vesterly
wnds as vell. Gearly, nore dat a are needed regarding ground and
upper-level wnd paterrsinthe regon
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Aninport at sorce o ar pdluionin Tijuamaresdt s froman o der
vehicle flet, largdy wthout ar pdlution contrd equipnent ad in a
por stae o repar. A the end of 1995 sone 212,031 aut onobi | es
and 88,403 light and heavy-duty trucks were registered in Tijuaa #
Miny of the ol der autonobiles and light-duty trucks were purchased
as used vehicles in Suthern Glifonia In oher words, Glifornia
export sit s dder, nore pdluting vehicles to Mxico.

R lution frompant sources, particdarly fromthe Rosarito therno-
dectric dat, wichburs fud ol wthardaivdy hicghsufu cotert,
as well as nany businesses and nanufacturing facilities that use
vddilesdvet s, cotribuwetothepdluionloadinregon Wthregard
to the Rosarito poner plant, recently signed agreenent s if carried
out Wil provide natural gas to the plant as well as aother areas in
Tijuea This should significantly hel p reduce emissions fromthe
plat and geatly inprove air quality inthe wade binational reg on

Qe source of anient air palution that inpadt s bath Tijuana and
Sn Dego is that of the border crossings, both conmercial and non-
comercia. Long lines of iding vehicles waiting to cross the border
produce significant anounts of pdiuats Athough vaiting tines in
the nonconmercial |anes have been reduced to approxinmately 20
mnutes, the air polution generated not only produces unheal thy
working conditions for personnel enpl oyed at the border, ht & fex s
the hedth of residents of the San Dego conmunities of San Ysidro
and Qay Msa, as well as Tijuamaresident s wo live close to the bor -
der. This problemw || increase as transborder vehicu ar traf fic andthe
regons of San Dego close to the international border are built out
and have greater nunbers of resident s

Inadditiontothe vaiting tines at the border crossings, there are a
nunier of vehicles that crass into San D ego each day from Tijuame
It isdfficut to estinate the inpact o this trasborder traf fic on the
anbient air quality of San Dego. Sone 50,000 passenger vehicles
cross into San Dego each day from Tijuana If 65 percent of these
vehicl es are Mxi can (the portion of persons entering San Dego from
Mexi co who are Mexi can), then 32,500 vehicles on San Dego street s
each day are Mxican. Thsis equvadet to 15 percet of the tat &
passenger vehicles registered in San Dego Gunty (1, 200,000, 1996
estinate). It islikdy that the Mxi can vehicles produce nuch hi gher
le’ds o pdlu ats thanthe San Dego vehicles, soit is possibe that
all Mxican vehicles contribute sone 2 3 percent of the vehicuar air
pollution in San Dego Gunty on any day.

Grrently, thereism e fective vehicu ar pollution contrd programin
Tijuea The resposibility for vehicuar pdlution cotrd is being
transferred to the Mnicipdityd Tijuana fromfederal and st ae eti -
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ties as part of an ongoing process of environnent d admnistrative
Oecerntralizationin Mxico. The laws and regulations for this are now
being drafted and approved. Qnice that process is conpl eted,
resources are to be assigned to the nunicipdity for nenitoring and
conpl i ance purposes. The devel opnent of the human and physical
infrastructure wll be a slow process for the nunicipdity ad it is
ulikdy thaet e fective progans wil be in pace util tw o three
years inthe fuue

Tijuana nuni ci pa authorities are very concerned about the ef fedt s
of ar polution on hunan health and are begnning to design public
outreach prograns in preparation for fuure prograns for vehicle
inspection and naintenance. In the fall of 1997, the Uhi versidad
Aut nona de Baja Glifornia, wth the support of San Dego Stae
Uhversity, initiated a public outreach canpagnin Tijuana regard ng
air pollution and vehicles. Experiences el sewhere a ong the border
and in Mxico suggest that public awareness canpaigns are an
d fective and necessary first step leadng to successfu vehicu ar
emssi ons control prograns. # This and simlar outreach prograns wi |
al so have a beneficia inpact on Spani sh-speaking resident s of San
Dego. This suggest sthat inthe fuweit woudbe apgroxriate for Sn
Dego and Tijuana to cooperate on these initiatives.

Frelimnary dat a suggest that air quality is poorer in the Mxican
border cities conparedtocities located onthe US side of the bound-
ay. Particdate natter is of specia concerninthe GlexicoMxicai,
B Paso-Gudad JufEez, and Brownsville- Mt anoros regions of the
border. Gaseous polut ats, especially ozone and ozone precursors
(oxides of nitrogen), are of concern in the San Dego-Tijuama reg on

It islikdy that ar qdity wll cotine to deteriaae inthe border
region over the next 20 years. This is due to the large popu ation
increase expected inthe region, the long lead tines to i npl enent any
signficat pdlution reduction prograns, the expected increase inthe
vehicle fleet, and the continued industridization and groth in truck
trd fic due toincreased trade. Uhess najor ef fat s areintiaedinthe
near future, border comonities wll have poorer air qudity in the
year 2020 than at present.

Energy Wse and Resources in the US -Mxi can Border
Region #

The 1983 La Paz Agreenent between the Lhited States and Mexi co
defined the border region as a zone stretching 100 kmon both si des
of theinternationa boundary. For the purpose of discussing the ener -
gy sector and environnent dly relaed issues, such as ar pdluion,
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ths dfintionis mt particdarly neaningfu. Bergy and transport a-
tion systens cannot be localized to wthin a narrowregion, and the
citiesin the border area dl have inport ant 1inkages to ather regons
throughout the Lhited States, Mxico, and Ganada. Ar and vater
floss aso do not respect nationa boundaries or pditically created
baries. Therefore, al though the termborder region is used, energy-
related prograns and facilities located anywhere in a broad area of
the southwestern Lhited States or northern Mxico are included in
the d scussi on.

GlifornaBja Glifornia Region

The energy resources available in the border region vary consider -
ably throughout the border area. The GliforniaBja Glifornia por -
tion of the border, in wichdnost 50 percent of the tota border pop-
uation is located, is poor in energy resowrces. The out ¢ andi ng
cheracteristic of energy useinthis portion of the border regonis the
anost tatal dependence on energy resources from outside the
region. Wththe mtabe exception of the geothernal fields |ocated
south of Mxicali, virtually adl of the energy consuned in the regon
aigraesindst at regos. These i nported energy resources are in
the formof petroleum product s (gesdine desd, je fud, liqefied
petrdeum and fud al), naturd gas, wanum and inported e ectrici -
ty. Approxi nately $3 billion per year |eaves the San D ego econony
topay for this energy. Al of Bja@ifana s transport dion indstri -
al, ad residentia fues nost be transported long dist ances from
refineries located far to the south in Mxico. Mreover, the dedric
power grid in Bija Glifornia is not connected to the nai n Mxi can
pover system The state has no natural gas pipeline system
although Mxicali recently has been connected to the US gas distri -
buti on network and a sinnlar connection i s being devel oped for Tijua-
na and Rosarito.

Tad irg alled el ectrica pover generating capacity in Bya @ifar -
nais 1.4 GV conpared to 2.5 GNVin San Dego. San D ego does
not neet its electric denand by in-region generation and nust inport
nearly 60 percert of its dedtricity franat side the regon. Bja Ai -
forna by cotrast, hes util recently not oly been dde to neet its
omn needs, but had a srpus available for export to Glifornia This
situation has changed and nowBgja Glifornia nust inport el ectrici -
ty fron@ifana R cgita eectric consunption in San Dego is
nuch greater than in Bja Glifornia Resident s on the US side o
the border use 3.5tines nore e ectricity per capitathan peode living
inBja@ifana Rr cgpta consunption of eectricity in Bja Ai -
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fona wll very likdy incresse as industridization and urbani zati on
continue to expand.

The fuds used for eectric generation in Bja Glifona ae al
(44%, geothernal (44%, and diesel (12%. This power is generated
nostly intw large plant s, one near Rosarito, which uses oil, and the
other a Qxro Rieto, near Mxicali, wiich uses geothernal heat.
Sverd snaller plantsin Tijuana, Mxicali, and HEsenada utilize
desd.

The sdiet features of the energy sector inthis section of the bina-
tional regon are the lack of indigenous or nearby energy resources
for San Dego, Inperial Qunty, ad Bya Gifona the rdaivdy
highcost of dectricity in Sn Dego, theisdaion o the Bga Aifar -
nia poner grid fromthe rest of Mxico, the absence of a natura ges
pipeline systemin Bja Glifornia and the growng denand for ener -
gy resuting fromthe increasing industriaization and popd aion in
northern Mxico. These facts aso provide a basis for devel oping
increased cooperation in the energy field between Glifornia and
Bja Glifornia as well as other regions in Mxico and the south-
western Uhited States.

Texas- Mexi co Border Regi on

The energy situation in the Texas-Mxico border regionis quite dif -
ferent fromthe GlifonaBja Glifona aea Texas is the vorld s
sixth largest energy consuner and produces one-fourth of all natural
gas produced in the Lhited States ad onefif thd dl US dl. Texas
consunes three tines as nuch energy per capita as the US aver -
age, conpared to Glifornia which consunes |ess than the national
average. In Texas, natural gas povers 96 percent of the poner plant s
in the border region, wth the renainder being Ro Gande hydro-
detricdats

Anast 15 percent of the tota Mxicaninstaled capacity for pover
gereration is located in the for Mxican states bordering Texas.
@a (41.2% and fuel ol /natura gas (50% fuel the eight gererating
patsinthese st aes.

Sone of the najor energy related issues in the Texas- Mexico bor -
der region are centered around the need to provide nore and better
dedric savices. Texas relies on natural gas (60.19% and coa
(0.2% for nost of its dedridty, wile Mxican states bordering
Texas rely on coa and fuel ol nuch of which has a high sulfur con-
tent. Hectricity consunption is incressing faster than popu aion
gonthinboh Texas and Mxico. Hectricity consunption in the Mx-
icanstaes that border Texas is prgected toincrease six to e gt per -
cent amualy over the next fewyears. If this goth rateis redized,
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eectricity consunption would double in these staesinjut 117 to
8.75 years, respectively.

The four Mxican states that border Texas Nuevo Le n, Chi -
huahua, Tarmaul i pas, and ahui |l a have 4.6 GNof inst aled capac-
ity & edt geerding stdias. The Texas couties in the border
regi on have 13 povwer plant s, bu wthaninst aled capacity o aly 16
GW Ntud gas fuds %6 percet of this capadty, wth nost of the
renai nder bei ng hydroel ectric power fromthe Ro Gande.

As in the vestern portion of the border, the denand for dectric
pover has increased faster on the Mxican side of the border than on
the US side, as the region has groan econonical |y and in popul a-
timm Thisincressing use of dectricity is an essetid part of nodern-
izaion Aeas currently underserved or unserved by electric power
Wil seek access todectricity. This denand can be net in a nore sus-
tainabl e fashion through the use of renewable energy resources,
increased energy ef fidexy, and denmand-si de nanagenent pro-
grans.

Infrastructure issues pay a large rde in neeting fuuure dectric
denand in the region. There are eight e ectrica intercomecti ons that
cross the Texas- Mexi co border, conpared to only two across the Gil -
ifonaBja Glifona border. Due to linmted transmission capdili -
ties, these are nornally open connections, sone used only for
energenci es. Active connections could have a negative inpact on
the reiability and nanagenernt of both systens. |If subst atid
exchange of electricity is needed on these transnmission systens,
sone infrastructure inprovenent would be required. Hectric power
exchange across the border woul d require the existence of suf fidet
denand, price advant ages, and regul atory neans, as well as appro-
priate intercomect s

SUMMARY OF ENERGY | SSUES IN THE U.S: MEXI CAN
BORDER REGI ON

The rapid popul ation grovth, urbani zati on, and i ndustrializati on noted
earlier have created an increasing denand for energy services, pa -
tiadaly dedridty, in northern Mxico. The Mxi can Federal Hectric
Gmmssion (B estinates that denand for electric services wll
increase at an annual rate of 5.7 percent between 1996 and 2005 for
northern Mxi co, conpared to 4.7 percent for the country as a wa e.
An additional 5,608 MVof installed capacity in northern Mxico wil
be required to neet the denand. This wll costitue a sigificat
investnent in energy-related infrastructure and hunan resource
devel opnent. Ul ess careful consideration is given to the types of
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ener gy resources used and t he technol ogi es enpl oyed to neet future
energy needs, air and water quality could be further degraded in the
border region wth negative consequences for hunan health. Thus,
prograns need to be devel oped that can neet the expected need for
energy services inthe next 10 years, but at the sane tine, mninze
the environnent a inpatt s of increased energy use. By utilizing a nix
of appropriate fuels, nodern generating technol ogies, and energy
dficiency prograns, it shoud be possible to achieve this end

Natural Resour ces

The inpressive grovth and devel opnent of the borderl ands over the
past decades have produced significant negative inpads on the
native flora and fauna and ecosystens of the region. Expansion of
urban aress, destruction of native habitds through grazing activities
o agicdtue lomring the vater t abl e through excessi ve punpi ng of
vater deposits, and inpadt s of recreation on fragile ecosystens have
al hed inport ant consequences on the border region. Wiile ef fats
have been nade to protect cert ain endangered species such as the
nasked bobvhite and the white-wnged dove, it has been dif fialt fa
US and Mxican authorities to establish transborder biosphere
reserves to protect habitds of species that live on bath sides o the
border .* In addition, it has not been easy to address transborder
i npat s on inport ant  ecosyst ens.

The degradation of these ecosystens have inportant economnic
consequences for border communities. For exanple, the tourism
industry of Suthern Gliforniais linked to ocean recresti on activities.
Increased pollution of the ocean produces beach closures by the
loca hedth authorities wth direct econonic inpact s on the commu-
nties o fected

Species and habit d s are under stress in nany areas a ong the bor -
der as the resut of hunan activities. Sne of the hat spat s include
the fdlowng

Bogt o the Gifonas

This nearshore narine zone extends from Foint Gnception in the
north to Gbo @i nett in the south. Mich of the popul ation of South-
enGifonais located adjacent to the coastline, and hunan activi -
ties have produced significant inpat s in the nearshore narine envi -
ronnent through over exploitation of narine resources,
cot amnation of coast al waters through sewage di scharges, treated
d fluent discharges, and nonpoint source pal | ution through runof f dr -
ing stoomevents. Rilution includes bidogicd denents as vl as
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heavy netas, industrial chenmical's, petrdeumproducts, and pesti -
Ci Oks.

Tijuana Estuary and Wt er shed

The Tijuana Rver Niational Estuarine Research Reserve is located in
the Lhited States a the nauth of the Tijuana watershed that |ies one
third in the Uited States and two-thirds in Mxico. It includes the
urban and industrid core of Tijuag the Gty of Tecate, Bja Gifor -
nia, and extensive devel opnent in the watershed on the US and
Mxi can portions. Inportat hebitds throughout the watershed are
threat ened by unnanaged devel opnent. The estuary is inpacted by
what occurs inthe entire vatershed. This incl udes nat only increased
fresh vater flows, but sewage cont amnation, chenical cont am na-
tion, and increased sedi nent aian

The Wper San Pedro Wt ershed

Located in Aizona and Sonora, this region cottans inport ant wet -
lands and other habitd s, such as grasslands. The area is especially
sigificat as ahahita for mgaing birds. The area is under stress
fromcattle grazing, agicdture, wbanzation, and nining activities on
the Sonoran side of the watershed and fromgrazi ng activities, urban
devel opnent, and extensive sem-rural devel opnrent in the Aizona
portion of the regon. Water quality and supply are key issues here.

R o Gande

The Ro Gande is a conpl ex ecosystem that has been heavily
altered by hunan activities, particdarly the construction of najor
dans and diversion dans to uilize the wvater for agricuture ad
urban uses, for recreation, and for the generation of hydropover .*
Not only is the Ro Gande vater use so heavy that at sone point s
theriver isreducedtoatrickle but the qaity of the vater has been
severel y degraded. |ncreased sedi nent ati on fromfarnmng and ranch-
ing activities, sdinzaion franagicutud retun flos, bidogcd
cot amnation through discharge of untreated or poorly treated
nuni ci pal sewage, chemical and biological cont amnation through
nonpoi nt source pa lution, pesticide cot annation fromagricutura
practices, and heavy netd cot amnation frommining activities al
have contributed to the declining quality of the Ro Gande vater. The
inpact of the devel opnent has been devastaing on retive fish
wldife wetlads ad riparian hebitds, axd hebitds such as the
bosques. Despite the intense agricutural devel opnent, paticdaly
on the Texas side, sone areas of native veget ation renain. These
renaining areas are of great value and are the subject of Mxican
and US conservation ef fat s
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Laguna Madre

The Laguna Mxdre, particudarly on the Mxican side of the border at
the QGIf of Mxico coast, is an inport ant estuarine resource of sig-
nificant vaue wth diverse aguatic and terrestrial ecosystens. # It is
hone to endangered bird and namnmal popul ations. The princi pa
thret s to this resowrce include alteration of freshwater sources
through damconstruction, cattle grazing, uncontrolled harvesting of
fish species, irreguar hunan settlenents, dredging channels to the
seg, the possibility of the costruction of the intracoest d cad, and
bidogcd and chenicd pd | ution.

ENVI RONMENTAL | NDI CATORS AND THE FUTURE OF THE
BORDER

Qe o the dfficuties in dscussing the eviromaent is the lack of a
clear and underst andabl e nethod for neasuring change in the qual -
ity of the eviromnent. In order to plan for the future, border conmu-
nities nust have sone way of assessing the st ate of the environnent
inther regons ad determining the ef fed s of urbani zati on, econom
ic grovth, and population groith on the environnent. PRerhaps the
nost pronisi ng approach is the devel opnent of environnent d ird -
caos for the border regon R ated ef fat s i ncl ude devel opnent of
quality of life neasures and sust drdility aiteia

Environnentd Indcaaos

Ajan prgect o the BPAand SEMARNAP has produced the Lhited
Stat es-Mexi co Border Environnment d Indicators 1997, an ef fat the
enpl oyed the nine workgroups of Bxder X4 to create indcatars to
assess the condition of the border environnent and progress in
addressi ng probl emareas. ® This is the nost conprehensi ve work to
date for devel opnent of indicators for the border reg on

Sone regions of the borders have begun simlar work for their own
areas. For exanple, the San Dego Association of Qvernnent s
(SANDXQ incorporated quality of life elenents in the Reg ona
Qowt h Managenent Strategy that it adopted in January 1993. ¥ The
Regi onal G ow h Managenent Strategy was devel oped in response
to Rroposition G Regional Hanmning and Gowh Gntrol Masure,
passed by San Dego voters in Novener of 1998. A cetrd pat o
the strategy is that actions shoud be ained at preserving or inprov-
ingthe qeity of lifeintheregon It focused on specific areas such
demnar, waer quality and supply, hazardous and solid waste reduc-
tin trd fic congestion reduction, adequate housing, protection of
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open and sensitive lands, adequate public infrastructure, and nain-
tenance of a prosperous econony. The strategy est ablishes a frane-
vark far dl o theregon s local governnent s (18 cities and the coun-
ty of San Dego) to cooperate to neet the ojectives outlined in the
plan. Snce the adoption of the strategy, SANDAG has noved for -
vard wth specific action plans on issues such as water qualit y*® and
has est abli shed a systemfor | ocal agenci es and gover nnent s to pro-
duce sdf-certification repart s on progress tovard neeting the goal s
of the Regional Gowh Munagenent Strategy.® It is perhgps too
soon to eval uate the ef fectiveness of this ef fot. Asg it ismt dexr
how noch of this strategy is reevat to Tijuea Athough Tijuama
shares the sane natural environnent wth San Dego, itssodd, it -
ical, and econonmic context s ae quite df ferat.

An Environnent d QGeckl i st

It is possibe toidentify a nunber of eenent s fromthe envi ronnen-
td idcaa, st drdility, and groith nanagenent strategies that
can serve as a checklist in order to deternine the st e o the ewi -
ronet in dfferent regions along the border and to neasure
progress inthe future. Such a checkli st shoul d al so be useful for nak-
ing estinates regarding environnent d quaity to the year 2020,

Thi s di scussion needs to be prefaced wth a cautionary note that
there are nany significant gaps in infornation regarding the border
environnent. This is duetolack of basic nonitoring, as can be seen
inthe inconplete coverage of air nonitoring st ations aong the bor -
der. It isdsodetodfficuties in accessing avail ad e infornation thet
is uderst andabl e and useful. Ajoint prgect by San Dego State Ui -
versity inpartnership wth the BPAand SEMARNAP has produced a
vesite thet is designed to facilit ate access to border envi ronnent &
infornation thet is availade on the Internet. This website, Border
EcoW, isagood place to beginthe search for required infornation.
The address is <www bor der econeb. sdsu. edu>.

Ar Qdity

Mxico and the Lhited States have sinmlar anbient air quality st an-
dards for pdlu at s that can be neasured by air nonitoring st aios.
These st andards indicate accept ddelimts o specfic pdlu at s and
when those |init s are exceeded (exceedances), there are clear neg-
ative inpad s on hunan health. For sone border cormunities, this
infornation can be obtained to provide an accurate picture of the
locd ar qaity ad potetid hedthef fexs. In other areas, were no
continuous nonitoring stations are functioning, sporadic sanpling

101

o



chapter 5 5/7/2003 11:11 PM Page 102 $

The U S -MXi can Border Envi ronnent

nay be used for rough estinates of air quality. The fd | owng neasures
o drpldats can be used to assess ar qeity far border comonities:
aoe, sufur daxdde nitrogen daxide carbon nonoxi de, paticd e ratter
(PMO), ad lead.

Transport aion Infrastructure

Sdnce the roads, highways, and ports of entry of a comunity are
drectly rdaed toissues such as traf fic congestion and air pdlution,
the relevant infrastructure shoul d be consi dered.

Water Qaity

Isptable vater of accept able quality? Wsual neasures for pot able
vater quality include the presence of disease-causing organi sns,
chenmical cont aminant s, adta a suspended sdids (including sdt 9.

Water Qartity

Is there sf ficient vater of an accept dde quality availdde to serve
human needs and to sust ai n a sound econony? Are water conserva-
tion and reuse ef fat s adequat e?

Water Infrastructure

Wiat percentage of the conmunity is served by treated pot adle
vater, sewage collection, and sewage treatnent services? dnce
transborder sewage flows inpact the etire inatiod regon, the twn
cities shoul d be considered as one conmunity.

Solid Vaste

Is there adequate collection, disposa, and recycling? Recycling
shou d be a coordinated binationa activity.

Hazar dous Wéste
Is proper disposd and recycling t eking place? Is infrastructure ade-
quate? Ae pdlution prevertion ef fot s suf fidet?

Ener gency Response
Ae plans, equipmnent, and trained personnel availabl €? Bnationa
capability shou d be devel oped.

Environnent d Heth
Ae there health problens related to environnent d condtios? This

includes diseases related to air pdlution pesticide exposre, gos-
trontestind dseases rdaed to cotamnated water, exposure to
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chemicals and heavy netas in industry or other sources, and so
forth. My of these risk factors are transboundary in nature.

Natural Resources
I's there adequate protection of threatened and endangered speci es
and habitdsinthe regon? This is aninport ant area of transbound-

ary cooperation.

Ntural Dsasters

Is the comunity vunerable to natural disasters includng earth-
quakes, floods, droughts, ad wldfires? The risks associated wth
these are directly associated wth hunan activity. For exanpl e,
increesed wbanization, agricutwa and grazing activities, nnng,
and ateration of native veget ation signficantly increases stormwveater
runcf f and risk of floodng Hnan activities of ten change regond dli -
nate condi tions and i nduce desertification. Long-termchanges incli -
nate and weather patterns are linked to hunan activities;, how wll
these changes i npact |ocal conmunities?

Econoni ¢ Devel oprnent

The rate and nature of economic expansion have a profound ef fed
on the environnent through increased pollution, inpats on naturd
areas, environnent al health considerations, ad so forth The nature
of the econonic expansion is criticd, for econonmic gronth wthout
devel opnent naght not reduce poverty or bring prosperity. Snple
econom ¢ expansion might not enhance the t ax base suf fidetly to
provide necessary infrastructure and other neasures to nitigate
envi ronnent a prod ens.

By cosidering the topics onthis checklist, it is possibe to devd op a
rough assessnent of the state of the environnent at the conmunity
level. By prgecting those e enent s into the fuwe to 2020 in a con-
text of ether continued econonhc expansion or econonic growth, it is
possible toidentify aspect s of the erviroment that wil need attention
inorder to avoid severe ervironnent d & fed sinthe fuue

NOTES

1 For abrief overviewof the Bacero Program see Karl M Shnitt,
Mxi co and the Lhited States, 1821 1973 Qnflict and Qexi stence
(New York: John Wley & Sons, Inc., 1974), 214 20; aso, Rchard B
Cag The Bracero Program Interest Goups and Foreign Rdlicy
(Astin Uiversity o Texas Press, 1971); and Gegory Goss, |npe-
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