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of depth, though research on this question is inconclusive (Bittner, King,
and Holston, 1988). As a marine sediment, the Selma Chalk is laced with
numerous sand lenses. If chemical contaminants were 1o exploit a fracture
coanected 10 such a sand lens, they would move horizontally, increasing
the possibility of coming in contact with additional fractures.
mmlityumauhndﬁuslcakisgmanywccpwd. Chemical

Waste Management, Inc., owners of the landfill, claims that it would take
10,000 years for one drop of water 10 percolate through the Selma Chalk.
However, chemical wastes, not water, are being disposed of at Emelle.
Although it is no longer legal 10 landfill liquid wastes, between 1977 and
}985 a variety of liquid wastes (including industrial solvents) were buried
in steel barrels. How these wastes will react with the calcium carbonate
materials of the Selma Chalk formation and how this will affect the fate

and transport of chemical contaminants from the disposal cells was not

cons.xdered in the original 1974 EPA report, nor have there been published

studne_s on this issue. There is, however, research which suggests that
organic chemicals of the type commonly disposed of at Emelle will have

the effect of expanding fractures in the Selma Chalk through shrinkage of

the clays (Brown and Thomas, 1987). The safety of the Selma Chalk
became a matter of public concem and legislative debate during early

1990 (Lewis, 1990).

6. The other counties (Blount, Cleburn, Hale and Perry) also had
black majorities.
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Chapter 11
Uranium Production and its Effects
on Navajo Communities Along the
Rio Puerco in Western New Mexico
By Wm. Paul Robinson*

Background

Uranium mining and milling technology typically'invo'l\.m the gen-
eration of large volumes of waste, called mine and m_nl u.lhngs. w'hxch
contain significant concentrations of hazardous and radioactive chemicals
and are produced when the uranium valu&msemwd.ﬁommgrestof
the ore. Uranium mining, the removal of naturally occumng‘un.mqn ore
from the ground, is restricted to areas where uranium isfoundmsngmﬁqam
concentrations. Ore containing uranium in the 0.10% — I.Q% (occasion-
ally as high as 5.0%) range is frequently exploited, resulting in 100 t0 1000
times as much waste tailings as the produced product. .

Uranium milling, where chemical separation of the natural uranium
is conducted, is found next to or in the general region of the ore deposgvs.
Mill ailings are usually disposed of at or near the mill site, using a.v.nde
range of technologies with varying degrees of success. The mill tailings
produced by this processing operation typically contain 85% of the
original radioactivity of the ore, and essentially all of the heavy metals,
frequendly found in hazardous concentrations in the uranium ore, as well
as toxic mill reagents disposed of along with waste rock,

P aul Robinson is the Educational Director of the Southwest Research and Infor-
mation Center located in Albuquarque, New Mexico. Southwest i.ra. nonprofu edu-
cational organization working on various natural resources, aww_amul and
consumer interests. Activities include educating people and agencies abowt kmc
and nuclear waste, air pollution, agricultural developmen, land use, economic de-
velopment and health.

SOURCE: The ings of the lichigan Conference on Rdce.and the Incidence of 1 rormen ?rd.i
Ids.: Bunyan Brvant and Paul Mhai. University of tgah an Sehool of Hatural geséﬂégs) (Angal Argg; , 1990.
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The radicactivity found in uranium mill m_lmgs results m nu:r;u;;
decay series radionuclides found with the uranium, such as T mvy
radium 225 e asuomcmm:u:d::rydel?znffemt ‘Isocanons and

i iation with uran . .
me::ls“fm? ﬁ::oug'nbdenum. selenium and copper in New.Mex::‘::
l:e bodies. 'rt;xic mill reagents also vary for mer:‘:ardousmu::mc
s e W mum cm;:ln f‘:x:lmgr conventional ura-
chemicals such as teruary ,
niumumt:'lul.s.“m has been mined to provide energy for two dot:iei;m :::—.
cations, nuclear power reactors and nuclear weapons. x:d s nc: s

tially all the uranium mining on the planet has oce - e
Though this uranium mining activity has o'ccun'ed since umwmm rond
War, a significant portion of the won:lq s uranium res: ool ony
cxplaiwd on land still retained by nbongma.l or other hnu; e for
nities. Those native or traditional mmmxw landsare . or
aboriginal communities after the major land acquisiions by governme
and private interests in the 19th and early 20th centunes.

A list of locations where signiﬁ.cnnt uranium reserves have been
found and mined on aboriginal lands includes:

1) A i i ly the Amhem Land .Alu of tl::
Northem Teitory, home 10 & large exisung aboriginal comm
nity;z) Canada—particularly in northem Saskatchewan area in-

i Cree-Dene Native Americans; .
hab“;)d bS);)umw& Aﬁim—Namibia—-.mder' S:mth African
mining eoncusimsinme“hstcolonymAfnu:a:; .

4) United States—on Navajo, Laguna Pueblo: vast;g:la
and Colville Confederated Tribal Lands, along with pre-
Hispanic Land Grants at Cebolleta and San Mateo Springs.

This list identifies important uranium producing re_gions on“l:i::
rewained by native communitics within the four largest mams\;m“ m cing
countries (the Namibian production is included as part of
urani ithin this context). . ‘

.:n u:r?il::n operations near native communities, uranium has \l)le::
extracted for commercial nuclear power operations Or weapons app
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tions far removed from any direct economic or social needs of the residents
of the mining regions. For the mine and mill operators, the political,
environmental, economic and health impacts of uranium extraction on
native and traditional communities have been of far lesserimportance than
the short-term economic value of the production of a strategic raw material
like uranium. As with many other extractive operations on native lands,
resource extraction for raw materials export — a “raw materials colony™
relationship — hasa devastating effect on the health, economic conditions,
and cultural viability of the native community.

The case of Navajo people living near the Rio Puerco of western New
Mexico (See Map 1) illustrates the diverse long-term impacts of resource
extraction, particularly uranium mining, on native people. The actions of
the people of the area o counter the cultural and health impacts of the
mining operations illustraies the responses available to native people 10
protect themselves and their children from the long-term effects of
uranium production and other resource extraction wastes.

Uranium Production in Navajo Country,
Focused on the Church Rock Area

The Navajo Nation is the largest Native American tribe, as measured
by either reservation size or population, in the United States. The reserva-
tion covers 17,000 square miles, the size of West Virginia, in New Mexico,
Arizona and Utah; but many of the approximately 200,000 Navajo live in
the “Indian country” surrounding the reservation. Some of this surround-
ing area includes lands allotted to individual Navajo or their families, not
the tribal government. Several areas of the reservation, as well as “allot-
ments” off the reservation in the Eastern Navajo Agency of New Mexico,
have produced large quantities of uranium, as well as oil and gas and coal.

Uranium has been mined and milled at several locations in Navajo
Country — Cameron, Mexican Hat, and Kayenta Chapters (a Chapter is
a local government unit, about the size of a county, in the Navajo
governmental system), in Arizona; Shiprock, Red Rock and Cove Chap-
ters, near the Four Comers; and Churchrock, Crownpoint and Becenti
Chapters, in New Mexico. Mining at Cameron, Mexican Hat, Kayenta,
Red Rock and Cove occurred in the 1950s and 1960s to supply uranium for
nuclear weapons. Mining at Becenti and Crownpoint occurred in the late
1970s and 1980s for nuclear power applications. The longest sequence of

mining in Navajo country took place in Churchrock Chapter and took
place during the period 1954-1986.
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Each of these communities, as with other mining communities world-
wide, has its own htdividnalhistuyofmilmalﬁghtsommshipmd
development, eCOROMIC iMpacts, wasie generation and management and
local concern over chronic health effects. However,among these cases, the
effects of uranium mining at Churchrock are uniquely severe and very
revealing. Churchrock Chapter is located east of Gallup, New Mexicoand
imludespanofu\ewaxashedofuwmohwrco.auibuwyofme
Colorado River. Geologically, part of the Southern San Juan Basin, the
Chwchmkamcanpﬁssnminingdisuiainthememofuw
GumsMinaalet.mesouroeoNS%ofmeumﬂmnevetmimdand
milled in the U.S.
mChmduockmmdmeMcoVaucy.havebemhamfor
Navajo sheepherders and farmers since well before the U.S. acquisition of
the region after the Treaty of Guadalupe-Hidalgo in 1848. As a result of
military campaigns in the 1860s and 1870s and the completion of the
railroads in the 1880s and 1890s, Navajo people, along with other tribes in
the Unitod States, had their lands defincd by U.S. government treaties and
laws. These legal formulas have been modificd frequently and identify the
legal status of uribal reservation lands and individual allotments within a
highly complex mix of surface and subsurface ownership — much more
complex than the “checkerboard™ nickname often applied to the region.

Navajo people had no central government prior 10 1923. At that time,
oil and gas interests sought approval from Navajos for leasing of tribal
lands for exploration. The current government of the Navajo Nation
derives from the Navajo Tribal Council created for these lease approvals
in the 1923 period and still serves as a vehicle for resource development
leasing. The uranium mined near Churchrock has come off of leases issued
for tribal land, not individual allouments. As aresult, lease income has gone
1o the tribal governmeat for use and distribution, not to Navajo individuals
in the Churchrock area directly impacted by the mines.

Further distancing the Churchrock residents from tribal government
is the location of the community outside the formal boundaries of the
Navajo reservation. Since off-reservation Navajo such as the Churchrock
residents have individual allounents, and off-reservation Navajo are a
minority among their own people, tribal government provides signifi-
cantly fewer services o off-reservation, rather than on-reservation, chap-
ters. A significant result of this political relationship is that the tribal
government leased land 10 the uranium mining companies without the
consent or active involvement of the local residents and collected mineral
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v \ \ ce o
rue‘e cnl::::& without directing them to the communities directly affected by
Uranium was first identified at Churchrock in the earl
the north side of the Rio Puerco Valley, where uranium bﬁnsgsr:cl:nxg
cxposgd at the surface. Exploration for commercial quantities of ore lead
toleasing md-subscquem drilling for core samples in a northerly direction
fl:om. the uranium-bearing outcrops towards decper and deeper ore zones.
Significant commercial reserves were discovered in the Churchrock
Chapter along the Pipeline Arroyo, a tributary of the North Fork of the Rio

Sporadic uranium production in the area occurred in

l960s.' pnor to the most recent U. S. uranium boom of the ?:7(1):5&::
by anticipated development of new nuclear reactors, the Navajo tribal
government held a series of uranium exploration and development lease
sales for tribal govemment lands in the area. Two companies acquired
leases anq developed mining plans for specific ore bodies, United Nuclear
Corporau_on and Kerr-McGee Nuclear Corporation. Afier mine plan
appro\(al in the late 1960s and early 1970s, these companies sank n’:me
shafts into the ground t provide access to ore found in the mineral rich
rock 1009-1800 feet below the surface. Kerr-McGee extracted mm?um
gae::;:ns l:sllca?eaand uansporwfiitbywuckwitsmﬂluAmbmsialakc.
exchange o tl:’lhc Sﬁ::eh;?:; ‘:’an/;wd N uclgar successfully worked a land
a mill and tailings site bordering nm?n‘;ﬁ:::, :lx‘;dcda;;o‘f ey both
sides of the alluvial Pipeline Arroyo streambed. ' G

Uranium Mining and Mill Impacts at Church Rock

With only seven inches of rain per year, the Ch is ari
g:;su_t—hke lermm The Rio Puerco isyan ephacn:erl;lfm mmm:n:‘ud‘
wing qnl y in response to rainfall and runoff conditions, In ec;ntnst. thi
::e bod { is found within a very productive groundwater-producing zone,
e aquifer, f:allcd .lhe Morrison Formation of Jurassic Age. The water
out\fi in this aguxfer would prevent underground mining ;vilhout the
::ﬁmuoa::f mine dewa}cring technology. Mine dewatering results in the
discharge of water ithi i

mf'nc walter were rengloved; dcwmn‘gn:n:sm::.? :&; ;:lll‘:n“ &
minute (gpm).—-eqm'valem 10 8,000 acre-feet per year—' a (liss:hargm e
sustained until mine dewatering ceased at the Kerr-McGee and U::::
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Table 1
Permit Violations by Discharges from Uranium Mines
at Churchrock, New Mexico
Mine/Mine Period of Months out of # of
Operator Record Compliance Violations
Church Rock/ 5/80-3/83 7 of 35 7

Kerr-McGee

Parameters Violated: total uranium; dissolved radium-226; pH

Northeast Church  1/30-2/83 13 of 38 19

Parameters Violated: total uranium; total and dissolved radium-226;
chemical oxygen demand.

Old Church 1/80-2/83 25 of 37 37

Parameters Violated: total and dissolved radium-226; chemical
oxygen demand,; total suspended solids.

Nuclear mines in 1986. Neither the Navajo Nation nor the local
Churchrock residents were compensated in any way for the removal of
this tremendous volume of water from beneath their lands.

At 328,000 gallons per acre-foot, 8,000 acre-feet converts to ap-
proximately 2.8 billion gallons per year. This flow was the only perennial
flow in the Rio Puerco. This mine water was untreated until 1980, some
twenty years after the first uranium was produced in the Churchrock area.
Treatment of the water is of concern since it contained radioactive and
heavy metal pollutants mixed with the wateras it flowed through the mine
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to in-shaft pumping stations. Few records of the chemical quality of the
mine water were retained by the mine operators due to poor operational
procedures at the mines and the mine operators’ challenges to the jurisdic-
tion of the Federal Water Pollution Control Act over discharges to the Rio
Puerco, preventing enforcement of such legislation until jurisdiction was
confirmed in 1980. These challenges argue that the Rio Puerco was not
“waters of the United States” undenhelaw.andtherefmmtmbject wthe
water quality protections provided under that Act. During the period
between the passage of the Water Pollution Control Act in 1972 and the
decision to assert jurisdiction over the stream in 1980, the mines were
lawfully permitted 10 discharge untreated mine water.

To determine the water quality of uranium mine discharges into the
Rio Puerco after the Clean Water Act jurisdiction was confirmed, records
for the first three years of permitted discharges were reviewed in 1983 by
Southwest Research staff to identify permit compliance history. This
review showed a consistent pattern of permit violations for hazardous
materials such as uranium and radium for all three minesin the area. These
frequent permit violations were not the only defilement of the water used
by Churchrock area Navajos. On July 16, 1979, the United Nuclear
uranium mill tailings dam broke, releasing more than 94,000,000 gallons
of tailings liquids, witha pH of 1 —similar to battery acid — and 1,100 ons
of tailings solids into the Rio Puerco. This flow reached more than 40 miles
beyond the tailings facility into Arizona and stained the streambed with
yellow and green chemical salts. Identified as the largest spill of radioac-
tivity in the history of the U.S. nuclear industry, the Churchrock spill has
resulted in impacts on water quality in the Rio Puerco and important
changes in the lives of the Nava jO communities which have historically
used surface and ground water along the Rio Puerco.

The spill precipitated a cleanup effort by United Nuclear Corporation,
the owner of the tailings site. To assess potential health effects, human and
livestock health studies were conducted by the Center for Disease Control
(CDC). During the period after the spill, and continuing 0 the present,
Churchrock Navajos have had severe difficulty trying to sell their live-
stock to local butchers and meat markets as a result of perceived impacts
of the spill contaminants on the animals using the Rio Puerco. The
Churchrock tailings site is also listed on the Federal Superfund National
Priority List as a result of secpage under the tailings into ground water off
site onto allotments, and potentially onto tribal land. The Churchrock site
isone of three uranium mill tailings sites on that list of the most hazardous
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waste disposal sites in the United States.
Uranium Wastewater and Health Risks

Though the spill is among the largest releases of radioactivity in the
history of the nuclear industry, it does not appear to have had asdevastating
an effect on the Rio Puerco as the decades of mine dewatering which
preceded the spill. Studies of human and livestock health effects afier the
spill indicated that the same pollutants found in high concentrations in
mine and tailings water had showed up in abnormally high levels in the
muscles and organs of catile, sheep and goats which grazed along the Rio
Puerco downstream of the mines and mills. A cow grazing downstream of
the mine dewatering flows, but upstream of the tailings spill showed higher
levels of radioactive thorium-230, radium-226, lead-210 and polonium-
210 than animals grazing elsewhere in the Puerco watershed. CDC studies
related these increased levels o the propensity of uranium, thorium and
radium to attach to suspended solids in river water, which would distribute
contaminants downstream along the Rio Puerco into Arizona.

The CDC report stated that *“years of chronic exposure to dewatering
effluent may lead 10 radionuclide levels in the animals that would exceed
those expected from the pulse of tailings liquid released in the spill” (CDC,
1980: 22). CDC rescarchers also determined that federal exposure stan-
dards for the general public would be exceeded when livers and kidneys
of exposed cattle were caten over a fifty year period. Liver and kidney
meats are regularly eaten by Navajo, particularly the elderly for whom
such *“choice™ meats are provided.

The human health risk assessments which identified this excess
cancer risk for resident populations assumed that livestock were the only
individuals drinking Rio Puerco water. However, there is a strong record
from Navajo residents of the Puerco Valley of direct human ingestion of
water from the sream.

Individual interviews with Navajo in the area identified respondents
who personally reported drinking from the Rio Puerco prior to and since
the spill. “During the summer, when flow would stop,” reports one local
resident, “‘we would dig with the shovel and uncover some water, then we
drink it ....” Afier the spill, some local Navajos tried 10 avoid using the
suream in response (o signs installed by New Mexico environmental staff
*“discouraging use of water in the Rio Puerco.” However, as no altemative
waler supplies adequate 10 meet livestock needs were, or are available,
the Rio Puerco continues 0 be a primary water source for Navajo
livestock.
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Navajo people along the Rio Puerco filed a lawsuit against United
Nuclear for damages, but when the case was settled in 1985 for $550,000
total among 240 plaintiffs (slightly more than $2,000 per plaintiff), many
local people thought that the problem had gone away. One resident
reported that people “never really knew about the water contamination
before the spill” or simply forgot about it after the settlement.

" Theresidentsalong the stream currently rely on shallow alluvial wells
or water from the stream for their livestock and domestic water supplies.
This alluvial water supply is directly connected to the surface water so
heavily impacted by mine dewater and spill releases. Several of these
alluvial wells also show significant contamination from radionuclides and
trace elements associated with uranium ore.

Few community water systems exist in the Navajo parts of the Puerco
Valley and more than half of the 10,000 Navajo in the Puerco Valley rely
on shallow wells for domestic water supplies. This situation continues into
the 1990s where water which was contaminated by more than twenty years
of uranium mine and mill discharges is still the primary water supply for
Navajos and their livestock.

The Navajo Nation has selected land along the Rio Puerco to relocate
tribal members being moved off their traditional lands as a result of the
Navajo-Hopi Land Partition. Approximately 250,000 acres along the
Puerco have been selected and those land have essentially no surface water
available other than the Rio Puerco. The U.S. Geological Survey has
begun a multi-million dollar study to fully document, for the first time, the
water quality in the Puerco and its stream bed alluvium. This study is
designed to identify water supplies for the “new lands” relocateesand may
also benefit the longer term residents of the Puerco who continue to suffer
from a lack of reliable, high-quality water supplies.

Recent Community Action for Clean Water

Since 1985, Navajo people in the Puerco Valley, assisted by the
Puerco River Education Project of Southwest Research and Information
Center, have been actively pursuing the provision of clean water 0
communities along the Puerco. This program has involved extensive
community education 10 upgrade Navajo tribal recognition, and recogni-
tion within New Mexico state government, of the pollution problem in the
Puerco. The Project has developed informational material for distribution
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toNavajoludusnmeClnplulndnibal levels, along with state and
federal officials, to inform them and to identify an appropriate solution —
local water systems. The Project has also conducted surface and ground
water sampling to fill in information gaps and better document the extent
of surface water, ground water and soil contamination along the Rio
Puerco.

The Puerco River Education Project has also served to link the various
Navajo communities along the river to build the cooperation necessary to
bring limited funds to bear on the water supply shortage in the valley. This
cooperation has lead to the formation of a Puerco Valley Navajo Clean
Water Association and a community-planned celebration commemorat-
ing the tenth anniversary of the July 16, 1979, spill. This celebration on
July 16, 1989 focused on the need for water in the communities, not the
horror of the spill itself.

Rather than concentrate on the negative impacts of the accident such
as physical and psychological scars and continuing depressed markets for
livestock, local residents chose 0 remember the spill in more positive
ways. People came together to run, eat, dance and sing as a community to
show the strength of their culture and communities, in spite of the serious
problems that have occurred. Involving chapters along the 100 mile reach
of the Rio Puerco in both New Mexico and Arizona, the “Celebration for
Clean Water™ broke new ground by establishing cooperative and non-
competitive community relationships. This use of traditional song and
dance, Navajo foods, and an uncommon degree of inter-chapter unity and
resulted in increased community involvement and respect for those
individuals organizing to address the need for new water supplies, particu-
larly among elders and elected leaders.

The sponsorship of the “Celebration for Clean Water™ by a Navajo-
directed organization focused media and government agency attention
directly on the people affected by the problems of the Puerco River, and
allowed Navajo people themselves 10 advocate for better walter supplies.
Beyond the need for new water supplies, the Association has recognized
that the community has suffered as a result of the history of irresponsible
uranium development in the Puerco Valley (as demonstrated by the history
of permit violations and the listing of the Churchrock tailings on the
Superfund Priority List) and its continuing legacy for the community.
Therefore, the Association has expanded its goals to include the support of
community-scale economic development 10 avoid the kind of long-term
environmental consequences associated with uranium production in the
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region. The Puerco Valley Navajo Clean Water Association PVNCWA)
combines the community leaders’ personal recollections of the spill with
the understanding that, despite the evidence of contamination from mine
dewatering and the spill, little has been done in the past ten years to rectify
the Third World water resource and economic conditions which persist in
the Rio Puerco Valley section of Navajo land.

Summarizing this point during Inter-Faith Hearings on Toxics in
Minority Communities in Albuquerque, New Mexico in September 1989,
Kee Joe Benally, PVNCWA leader from Lupton Chapter asserted:

There’s about 14,000 Navajos living in New Mexico and
Arizona along the [Puerco). Many don’t have running water in
their homes. They don't have enough water for their animals.
They don't grow crops because of the water shortage. If we had
water, we would have jobs because we could raise more livestock
and grow our own food. This is all we ask. Our Association will
be leaming about how we can help ourselves in our own commu-
nities in this way (Benally, 1989).

The Association recognizes that, while $50 10 60 million will be spent
on cleanup at the UNC mill (since the spill the site has been included on
the Superfund National Priority List), no funds have been allocated 10
address water needs of the families downstream of the mine and mill. To

combat this inequity, the Association has held community meetings, -

contacted elected leaders and non-profit philanthropic organizations, and
hosted national and intemational delegations to the area concerned about
uranium effects on the Native American community. These events have
dramatically increased public awareness of the Association’s efforts and
the poor condition of community water resources, and helped build
working relationships among the seven chapters along the Puerco:
Mariano Lake, Pinedale, Church Rock, and Manuelito in New Mexico;
and Lupton, Houck, and Sanders in Arizona.

In the future, the Association will focus on raising funds and support
for community water systems to distribute water 1o existing Navajo
homes. Water is the lifeblood of the people as well as being key to their
economic livelihood. In an effort to generate local income opportunities,
the Association is investigating small scale economic development pro-
grams based on improved water supplies such as community farming,
along with its continuing effort to educate local residents and local, tribal,
state and federal officials.
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While not the first grassroots Navajo group to advocate for social and
racial justice around environmental problems, the Association is the first
o cover such a wide area and cross state lines. The key to the
organization’s future is its ability to participate in and control decisions
which allocate resources to the chapters and which impact the use—and
abuse—of Navajo natural resources.
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Chapter 12
Pesticide Exposure of Farm
Workers and the International
Connection
By Ivette Perfecto*

Introduction

The interaction of the environment and race raises a variety of
interesting conceptual questions, 10 say nothing of important practical and
moral ones. As James O"Connor (1989) recently pointed out, there is little
in the way of formal social theory which relates questions of the environ-
ment to the productive process in any way shape or form. The sorts of
epistemological questions so common in the class/race/gender debate
have not even been raised regarding questions of the environment.

While it is not my intent to elaborate a theoretical formulation
concerning the interaction between race and environment, some com-
ments are in order if only 10 put the observations of this paper in some sort
of context. Further elaboration of these theoretical strings are presented
elsewhere (Vandermeer and Perfecto, 1990).

In the modem capitalist world system, firms, regions, and eventually
nation-states compete with one another. Competition requires individual
capitalists to maintain wages at the lowest possible level. Empirically, we
know that their ability 10 do so is influenced by the race or gender of the
workers, allowing greater levels of exploitation through the ideology of

*Ivetie Perfecto hasa Ph.D. in Ecology and is an Assistant Professor in the School
of Natural Resources of the University of Michigan. Her general research interest
is in agroecology, particularly integrased pest management in Central America.
She has done extensive research in Nicaragua on alternatives 1o pesticides in the
corn agroecosystem. She now teaches Agroforestry and Tropical Natural
Resources Conservation in the School of Natural Resowrces at the University of
Michigan.






