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EXECUTIVE SUMMARY 

BeforeW ordW arII,growinguponthefarm impiedahealthy festyle-lotsof

clean air,fresh food,and physicalactivity.Today,with thepervasiveuseof


highly toxic agriculturalpesticides,growing up on,oreven near,agriculturalland

meanspotentiallybeingsurroundedbyaswirlofpoisons-intheair,inwater,on


food,and on nearly everything a chld touches,from a teddy bearto a parent’s


embrace.

Chldren are both more exposed to toxic substancesin the environmentthan


adultsand more susceptible to many toxic chemicals.The NationalAcademy of


Sciences,in a pioneering 1993 report,clearly showed thatchldren beardispropor

tionately high risks from ournation’suse ofpesticideson food.Theirreportfocused

on chldren’s dietary exposure to pesticidesbutlooked only atchldren iving in


non-agriculturalareas.Formany chldren,particularly those from agricultural


fam ies,food represents  a smallportion oftheirtotaldaly exposure to

hazardous pesticides.

Chldrenwho iveonornearagriculturalland,orwhosefam iesworkinthe


fields(called “farm chldren” in this report),come in contactwith pesticidesthrough


residuesfrom the parents’clothing,dusttracked into the house,contaminated solin


outdoorplay areas,food broughtdirectly from the fieldsto the table,and contami


nated welwater-making thesechldren ikely to bethemostpesticide-exposed


subgroup in the United States.Chldren often accompany theirparents to work in

the fields,raising theirpesticide exposureseven higher.M any ofthe chldren with


the greatestpesticide exposuresare from migrantfarmworkerfam ies,who are poor


and usualy people ofcolororrecentimmigrants.There is an increasingly com


pe ing body ofscientfic evidence indicating thatfarm chldren-face particularly


significanthealth risks.Levels ofexposure,when measured,have often exceeded


federalreference dosesor“safe levels,” asdetermined by the United StatesEnviron


mentalProtectionAgency(U.S.EPA).


Theimpactoftheseexposuresisfarfrom trivial.Therearenearly two mi ion


farmsin theUnited Statesand overonebi ion acresof An estimated


fivemi ion agriculturalworkerslaboron thesefarms.2 Therearemorethan


320,000 chldren undertheageofsix iving on farmsin theUnited Stateswhle


hundredsofthousandsmore iveadjacenttofieldsandhavefam lymemberswho


work on farms.3 Theoverallcostsofthehuman health effectsfrom pesticide

exposures are considerable.Economists have estimated thatthe nationwide health


impactsfrom pesticideusetotalasmuch as$786 mi ion dollarsperyear.4 Thelarge


numbers ofaffected people and the monetary and socialcosts ofexposure are


seldom considered when evaluating the costs and benefits ofpesticide use.


The federalFood Quaity Protection Actof1996 containsprovisionsthat


recognizethevulnerab ity ofallchldren.UndertheFQPA,theU.S.EPA must

determine falltolerancesforpesticide residuesfully protectchldren from the


hazardsofpesticides.The law also requiresthatallroutesofpesticide exposure,


numbers  report correspond reference isted for each chapter  the

References section  Chapter


Ch dren who iveon


nearagricultural


land,orwhose


fam ieswork in the


ields,are ikely tobe


themost


exposed subgroup in


theUnited States.
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includingnon-dietaryingestionanddermalabsorption,beconsideredinseting

food tolerances.Pesticidesthatactthrough similarmechanisms oftoxicity mustbe


considered ashaving cumulative health impacts.Despite the clearprovisionsofthe


theU.S.EPA hasfailed to considerallroutesofexposureto pesticides,and

hasparticularly failed to include the additionalexposuresfaced by farm chldren


when seting tolerances.

Similarly,EPA’sfederalregulation to protectfarmworkers,theW orkerProtection


Standard,doesnotconsiderthatsomeofthoseworkersmaybechldrenanditdoes


notadequatelyprotecteventhosechldrenwhodoremainathomefrom pesticide


residueson parents’skin,clothing,and shoes.


FINDING S


NRDC haspreviously shown thatpesticidesshould be considered one ofthe top five

environmentalthreats to-chldren’shealth.5 M ultiple exposuresto pesticidesare not


unique to farm chldren.The food on ourtablescarriesresiduesofthe same pesti

cidesthatmayhavepoisonedfarm chldren,andour increasinglycontami


nated from agriculturalrunoff.Some ofthe same pesticidesused in the fieldsare


used in homes,schools,and day care centers.In this report,we furtherexplore the


threats to chldren’shealth from pesticidesand identfy the increased risk to farm


ch ldren.


Pesticides Around Us


Allchldren are disproportionately exposed to pesticides compared with adults .


duetotheirgreaterintakeoffood,water,andairperunitofbodyweight,their

greateractivity levels,narrowerdietary choices,craw ing,and hand-to-mouth


behavior.

Fetuses,infants,and chldren are particularly susceptible to pesticides compared


withadultsbecausetheirbodiescannotefficientlydetoxifyandeliminatechemicals,


theirorgansare st lgrowing and developing,and because they have a longer fe

time to develop health compicationsafteran exposure.


Pesticidescan have numerousserioushealth effects,ranging from acute


poisoning to cancers,neurologicaleffects,and effectson reproduction and

developm ent.


M anvpesticidesthatareneverusedindoorsaretrackedintothehomeand
,

accumulate there atconcentrationsup to 100 timeshigherthan outdoorlevels.6


Innon-agriculturalurbanorsuburbanhouseholds,anaverageof12different

pesticidesperhome have been measured in carpetdustand an average of11 differ-


entpesticideresiduesperhouseholdhavebeenmeasuredinindoorairinhomes


where pesticidesare used.7

In an early 1990snationwide survey ofurinary pesticide residuesin the general


population,metabolites of two organophosphate pesticides,chlorpyrfos and


parathion,were detected in 82 percentand 41 percent,respectively,ofthe people


Vii
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In aruralcommunity,all197 chldren tested had urinary residuesofthe

causing pesticide pentachlorophenol,allexceptsix ofthe chldren had residuesof


the suspected carcinogen  and 20 percenthad residuesofthe

normaly short-ived outdoorherbicide 2,4-D,which hasbeen associated with


Hodgkins lymphoma.9


Pesticides in AgriculturalAreas


Chldren iving in farming areasorwhoseparentswork in agricultureare


exposed to pesticidesto agreaterdegree,and from moresourcesthan other


chldren.

The outdoorherbicide atrazine wasdetected inside althe housesofIowa


farm fam iessampledinasmalstudyduringtheapplicationseason,andinonly


4percentof362non-farm homes.10

Neurotoxicorganophosphatepesticideshavebeendetectedonthehandsof


farm chldren atlevelsthatcould resultin exposuresaboveU.S.EPA designated

“safe” levels.”


M etabolites oforganophosphate pesticides used only in agriculture were detect-

ableintheurineoftwooutofeverythreechldrenofagriculturalworkersandin


fouroutofeverytenchldrenwhosimply iveinanagricultur
al 

On farms,chldren asyoung as10 can work legally,and youngerchldren


frequently work ilegally oraccompany theirparents to the fieldsdue to economic

necessity and alack ofch d careoptions.Thesepracticescan resultin acutepoison


ingsand deaths.


RECO M M ENDATIO NS


Therearemanyactionswecantaketodaytoreducetheunjustexposureburden


borne by farm chldren,and thereby protectallchldren from one ofthe five greatest


environmentalthreats to theirhealth.A  summary of  recommendations


follows,includingseveralactionsrecommendedbyfarmworkergroupsoverthe

years.(SeeChapter7 ofthisreportforafullerdescription.)


Regulatory Protection


Pesticide tolerance decisionsunderthe FQPA should considerallthe exposures


faced by farm chldren and setfood toleranceslow enough to protectthese chldren


from cumulative health risks. .


U.S.EPA mustusean additionalsafety factorofatleasttenfold asrequired by


FQPA to be sure to adequately protectfarm chldren fthere isuncertainty about

theirexposures,oraboutthe toxicity ofthe pesticide to fetuses,infants,and chldren.


The farm W orkerProtection Standard should be reevaluated to beterprotect


chldrenwhoaccompanytheirparentstoworkinthefields,asrecommendedbythe


federalChldren’s Health Protection Advisory Commitee.

Phase outCategory Iacutely toxic pesticides,and phase outuse ofthe most


hazardous neurotoxic organophosphate and carbamate pesticides,endocrine
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disrupters,andcarcinogens,whledevelopingandpromotingalternativepest

management practices.


Research Needed


Improved reporting systemsarenecessary fortracking pesticideuseand pesticide


related lnessesasrecommended by theAmerican M edicalAssociation.13


Pesticidesshould notbe registered foruse unless there isan estabished


sensitive and accurate scientfic method formeasuring residuesofthatpesticide and


its metabolitesin food,water,and human blood orurine.

Regionalpublic laboratories capable ofprecisely and accurately measuring


low-levels ofenvironmentaltoxicants in environmentalmedia and human tissues


should be estabished.Such laboratories would alow improved surve lance,


exposure assessmentin research studies,and the ab ity to respond rapidly to envi


ronmentaldisasters.

Research should focuson the exposuresand health statusoffarm chldren,with


involvementofcommunitiesandfarmworkergroupsinthestudydesign.M oredata

wilallow more informed decision-making.


Practical Actions


Subsidizeddaycareshouldbeprovidedforworkingfam ieswithyoung


chldren.Farm workers mustreceive a iving wage and benefits,so thattheir

chldren are notforced to work in orderto survive.


W orkers mustbe informed aboutthe identity ofchemicals they may be exposed

to,and the known orpotentialhealth effectsofthese chemicals.Only with full


knowledge can they take action to protectthemselvesand theirfam ies.


Pesticideuseinandaroundschoolsanddaycarecentersshouldbereducedby


requiringthatallschoolsanddaycarecentershaveintegratedpestmanagement


programsand by creating bufferzonesaround schools located in agricultural


areas.Parents and teachers mustbe informed aboutpesticide use.Hazardous


pesticidesshould notbeused in such faciitiesatall.

Expandedintegratedpestmanagement programsandorganicfarming


wilultimatelyhelpmostinreducingpesticideexposuresforourchldrenandgrand-


ch ldren.


Thefood on tables Iffarm chldren arenotprotected from pesticides,then theU.S.EPA isfaiing to


com esatacostthat implementthelaw,and oursociety isfaiing to protectitsfuture.Thefood on our


tablescomesata costthatremainshidden from many people.Although farm

rem ainshidden from chldren are on the front ines,bearing the bruntofpesticide exposures,other


m anypeople. chldren are notfarbehind.Ifwe adequately protectfarm chldren,the mostexposed

chldren in oursociety,then wewilbeterprotectallchldren.
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INTRODUCTION 

“Afterthediagnosisofm y son's cancer,Icam ehomeand wondered if

there anything thatIwasdoing thatmightbeimpicated ...Iwanted


tobeabletofacemyson atsomepoint,andjustin casethesechemicals


wereimpicated wanted tobeabletosay tohim,‘Son, did everything


Icould.’Ididn’twant,[in]ten years them to ind out,and my son on


hisdeathbedandIhavetosay,‘Ohwel,now theyfoundoutthatitwas


thatand wastryingtoprotectthecrop and,welIam sorryaboutthat.


justdidnotknow.’SoI igured,let’serron thesideofsafety fwehave


toerratall....


PaulBuxman,Farmer
,Dinuba, 

Therearenearly 400,000 young chldren in theUnited Stateswho actualy iveon


farms,and an additionalfive m ion agriculturalworkers living nearfarms,

many ofwhom have chldren.2 These people are extraordinarly diverse,ranging


from fam ly farmers to professionalpesticide applicators,to migrantfarmworkers.


Othergroupsofpeople who do notfarm may also have pesticide exposuressimilar

to those discussed in this report.Forexample,urban landscapers,petgroomers,and


urban pesticide applicators share atleastone important  farm


fam ies:they may bring pesticide residueshome to theirchldren.Agriculturalwork

is dfficultand dangerous.Annualratesofwork-related deathsamong farm workers


aretwotofourtimesgreaterthanthoseforthegeneralworkforce.M igrantand

seasonalfarmworkers have exceptionaly difficultworking and living conditions and


may sufferparticularly high pesticide exposures.M igrantfarmworkers are likely to


be poor,members ofminority groups,and often immigrants.They bearthe bruntof

the risks and are most ikely to be overlooked by scientistsand regulators.2


In addition to long workdays,injuries,and fatalitiesassociated with agricultural

work,pesticidespose a particularly seriousthreatto people living orworking in the


fields.Agriculture is a workplace unike many others in ourcountry.Farm fam ies


often ivepracticallyinthemiddleoftheworkenvironmentandhelpoutonthejob.

Asa result,chldren can come into close contactwith dangerouspesticides.Residues


from the parents’clothing,dusttracked into the house,contaminated sol,food


broughtdirectly from the fieldsto the table,and contaminated waterare significant

sourcesofexposureforfarm chldren.The58 mi ion chldren in theUnited States,


mostofwhom ive in urban and suburban areas,are also exposed to pesticidesfrom

numeroussourcesin theirdaly environment.Farm chldren,however,are likely to


experience higherlevels ofexposure from more sources.Although farm chldren are


afairly smalminority ofthechldren in thenation,itisimportantto pay attention

to theirexposuresand theirhealth because ofwhatthey can tellusaboutrisks to


allch ldren.


Farm chldren are ikecanariesin thecoalmine.Canarieswereplaced insidemine

shafts where they would breathe the firstwhffs ofpoisonousgas.M ore susceptible


than humansto these gases (in partbecause oftheirsmalbody size and rapd


respiratory rate),the birdswould sufferhealth effects before the miners,providing

an early warning ofdangerousconditions.W e are putting farm chldren in a


1


Agricultureisa
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many others in OUT


country.Farm
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situation where they receive some ofthe highestpesticide

exposuresin ourcountry.Chldren, ke canaries,have greater


susceptibiity to thehealth effectsthan do adults.Yetin thiscase

we cannotafford to waitand see ifscience provesconclusively that


lnessesamong these chldren are due to pesticides-particularly


sincemanyoftheexpectedhealtheffectsoccuryearsoreven


decades after the exposures.


Pesticideusein theUnited Statesisincreasing.A recentreport


documented thatpesticide use in Ca fornia increased by

31 percentfrom 1991 to 1995,rising to nearly 212 mi ion pounds


annualy in thatstate alone.Furthermore,the use ofthe mosttoxic

pesticidesisincreasing even moresignificantly.Forexample,in the


same time period,the use ofpesticidesclassified aspotential


human carcinogensincreased by 129 percentand the use of


neurotoxic pesticides such as the organophosphates increased by


52 percent.16 Ca forniaistheonly statein thenation thatrequires


commercialpesticide users to reportthe time,location,and amount


ofpesticides applied.

Despite the overalltrend toward increasing use oftoxic


chemicalsin agriculture,there are signsofa growing under-


standing among people ranging from scientists to farmers that

pesticidesmay notbe the lasting solution thatthey were initially


W hle this preparesto

spray pesticide+ his son looks on.


beieved to be.A recentNRDC report,Fieldsof Change,interviewed nearly two dozen 
farmerswho aremovingawayfrom relianceonpesticideswhlemaintainingandin 

many casesimproving the profitab ity oftheiroperations.17 These examplesare an 
inspirationandaroadmaptothefutureforthosewhowishtotakeactiontoprevent 

health risksto chldren and the generationsto come. 

UndertheFood Quaity Protection Actof1996 U.S.EPA mustdetermine


thata pesticide tolerance is safe forchldren by evaluating exposure paterns, .


information aboutthe susceptibiity ofinfants and chldren,and information


regarding cumulative effects ofpesticide residuesand othersubstancesthathave a


common mechanism oftoxicity.U.S.EPA mustthen ensure“thatthereisreasonable


certainty thatno harm w lresultto infantsand chldren from aggregate exposure to


the pesticide chemicalresidues.”


The FQPA recognizesthatchldren are notjustexposed to pesticidesthrough


food.Allenvironmentalexposures mustbe considered together.This evaluation

requiresthatchldren who have multiple routesofexposuresto pesticidesin their


environmentbe adequately protected.Forexample, fa pesticide can be found in


drinking waterin certain geographicregions,any tolerancedecision mustprotect

thosechldren who may beexposed to thatpesticidein water.Ifapesticideis

icensed forusein thehomeoryard,theseexposuresmustbeincluded.Ifa


pesticide can be tracked home from the fields,these exposuresmustalso be


considered in seting tolerances.The essentialpurposesofthis innovative new law


should notbe lostin its implementation.
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THE FOOD Q UAL TY  ACT OF 1996


‘In passing this legislation we are ensuring thatpesticides w l

presentno to chldren. 1627 requires the

Environm entalProtection Agency-when  safety

tolerances that apply  Am ericans-to consider any special

im pacts a pesticide may have on infants and chldren and

ensure thatany aggregate exposure to  pesticide chem ical

residue presents a reasonable certainty ofno harm .This

provision cannotbe waived forthe purposes ofconsidering

econom ic benefts.


Rep.Henry A. House Representatives,July 23,1996


In August1996,Congress passed,  Clinton signed into law,the Food

Qualty Protection Act(FQPA)of1996.This law com pletely changes-regulation of

exposure to pesticide residues.The law focuses prim arly on strategies for se ting

pesticide tolerances for food.A tolerance is an allowable residue concentration of

a particularpesticide on a particularfood atthe tim e ofsale to the consum er.In

the past,tolerances were setby considering levels ofpesticides thatwould be

expected to rem ain on crops following norm alagricuturaluse,consideration of

public health risks,and consideration ofeconom ic benefts ofpesticide

Tolerances were setwithoutany consideration ofcum ulative exposures.The FQPA

changed the old way ofdoing business.There are three m ajorinnovative aspects

ofthis new law that to health risks to chldren.


1.EPA m ustevaluate allsources ofexposure to a pesticide when constructing

risk assessm ents.This includes food,drinking water,indoor and outdoor air

exposures,exposures from  dustand sol,and any other route ofexposure that

m ay be relevantto chldren,including ‘take-hom e” exposures from working

parents.


2.EPA m ustconsider the cum ulative health im pactofpesticides thatare toxic via

a sim ilar m echanism .For exam ple,the organophosphates allactvia inhibition

ofthe sam e enzym e,acetylcholinesterase.Thus these pesticides m ustallbe

considered together as posing a cum ulative risk,rather  individually as

separate chem icals.


3.In the case of“threshold”ornon-cancerhealth effects,U.S.EPA m ustadd an


additionaltenfold m argin ofsafety to protectchldren,unless there are reliable

data w th respectto exposure and toxicity to infants and chldren.


The calculation ofrisk is d ferentforhealth effects thatdo notappearto have

a ‘safe” threshold ofexposure (such as cancer) and those effects thatm ay have

a “safe” threshold ofexposure below which no long-term  health effects would be

expected (such as iver toxicity).There is currently signiicantcontroversy about

whether disruption ofhorm ones and developm entaltoxicity to fetuses and

chldren have a ‘safe” threshold ofexposure.M any scientists believe thatfor

effects on fetalorinfantdevelopm ent, tis the tim ing ratherthan the dose ofthe

exposure thatis m ostcrtical.As a result,the currentthreshold m odelthat

assum es thata “safe” levelofexposure exists m ay notadequately protect


fetuses and chldren from certain toxicants.
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N RDC aimsto


reshapepubichealth


guideinesto m ake


ch d  health the


standard for pubic


poicy and toincor


poratem ultiple


exposuresand inter


activeeffectsinto


basichealth poicy


assumptions.


Thisreportisacriticalelementof Chldren’sEnvironmentalHealth

Project.ThisProjectseeksto preventpollution and to protectthe health ofthe entire


population-and particularly themostsusceptibleand mosthighly exposed people.

Since 1989,NRDC  hasbeen working to identfy the environmentalhazardsto


chldren’shealth,and to minimizeoreliminatethemostseverethreats.W eaim to

reshape public health guideinesto make chldren’shealth the standard forpublic


policy and to incorporate multiple exposuresand interactive effects into basic health

policy assumptions.Through demonstrations of conventionalrisk assessment’s


failure to protectchldren,we hope to shftpolicymakers’opinionsand actions


toward more precautionary approaches.

Troubleonthe reviewsthescientficevidencedemonstratingthatfarm chldren


are exposed to pesticides via numerous routes,and in disproportionate quantities.


Precautionary action is required to protectfarm chldren.Chapters1 and 2 ofthe

reportfocuson the health impacts ofpesticides and scientfic evidence ofchldren’s


particularexposuresand susceptibiity.Chapters3 and 4 highlightchldren who

work in the fieldsand so-called “take home” exposures.Chapter5 demonstrates


how farm chldrenaresurroundedbypesticidesandreviewsevidenceofexposure


through water,food,outdoorair,indoorair,and dust.Chapter6 ilustrateshow total


exposuresto pesticidesfrom alsourcescan resultin pesticide residuesin chldren’s


urine orblood.The evidence to date indicatesthatfarm chldren are exposed to

numeroushazardouspesticides,from multiplesources,andatlevelshigherthan


those routinely encountered by the generalpopulation.This science should notbe

ignored,butrathermustbe used to inform prudentpublic policy.
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CHAPTER 1


“Latein theafternoon ofAprl athree-year-old playing in


frontofhertralerhomein Ca fornia’sSan Valey suddenly lost


controlofherbody and began foaming atthemouth.By thetimethegirl

arrived atthelocalemergencyroom,shewasneardeath.Sherecovered


eventualy.A report led with theCa forniaDepartmentofPesticide


Regulation concluded thech d had been poisoned by aldicarb,ahighly

toxicinsecticidethatworksthesameway on peopleasitdoeson


ikenervegas.‘Somebodyhadparkedatractorwithpesticidemater
ial 
itrightin frontoftheplayarea,’saidM ichael theauthorofthe


reportand aphysician attheUniversity ofCa fornia,Davis.”


M atCrenson,Associated Press,December 9,1997


arespecifically formulated to betoxicto iving organisms,and


assuch,are usualy hazardousto humans.M ostpesticidesused today are


acutely toxic to humans.Pesticidescause poisoningsand deathsevery yearand

areresponsibleforaboutoneoutofevery sixteen callsto poison controlcenters.18


Chronic health effectshave also been reported from pesticides,including neuro

logicaleffects,reproductiveproblems,interferencewith infantdevelopment,


andcancer.


ACUTE M PACTS


Acute pesticide poisonings frequently involve organophosphate pesticides,or


sometimestheirclose relatives,the n-methylcarbamates.These pesticideswere

originaly derived from chemicalwarfare agentsdeveloped during W orld W arII.


Somecommonorganophosphatesinusetodayincludechlorpyrfos

diazinon,azinphos-methyl malathion,andmethyl-parathion.Aldicarb


and carbaryl  are common n-methylcarbamates.They k lby


blocking the enzyme thatbreaks down a criticalnerve-impulse-transmiting

chemicalknown asacetylcholine.Theresultisthatcertain nerveimpulsesare


expressed,resulting in an array ofacute toxic symptoms.Symptomsof


phosphate orcarbamate poisoning include blurred vision,saivation,diarrhea,


nausea,vomiting,wheezing,and sometimes seizures,coma,and death.M ild to
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In onereview the


medicalrecords of


20 severely 


poisoned infantsand


ch dren transferred


toam ajorm edical


ter from other


hospitals, ofthe


20 had been


wrongly diagnosed at


thetimeof thetransfer.


moderate pesticide poisoning mimics gastroenteritis,bronchitis,orintrinsic asthma,

and even astute cliniciansmay not ink these symptomsto pesticides.


TheAmerican Association ofPoison ControlCentersreported 97,278 callsabout


pesticide poisoningsin 1996.Hafofthe reported poisoningsinvolved chldren


undersix yearsofage.  Occupationalpesticide poisonings are required to be


reported in Ca fornia,and thereareapproximately 1,500 reported casesper


Efforts to extrapolate to nationaloccupationalpesticide poisoningsresultin esti


matesofanywhere between 10,000 and 40,000 physician-diagnosed pesticide l

nesses and injuriesannualy among agriculturalworkers.21 These estimatesdo not


include chldren ofagriculturalworkers.

Research hasshown thatcurrentestimatesbased on occupationalsurve lance or


poison controlcenters may greatly underestimate the problem ofpesticide poison


ings.A study in Ca fornia thatinvolved active surve lance,with extensive physi


cian education and recruitment,revealed thatthis intervention significantly increases

the numberofreports ofpesticide lness.A follow-up evaluation ofpoisoned


workers discovered that40 percentofthe exposure incidents also involved co


workerswhodidnotseekmedicaltreatmentforvariousreasons,suggestingthat


the totalburden of lness is grossly underreported.19 Poison controlcenters are


commonly called afteraccidentalingestionsorsp ls ofpesticidesin the home,but


are less frequently called when lnesses occurafterroutine agriculturalpesticide

exposures.


M ild signsofacute pesticide poisoning,such asnausea,vomiting,diarrhea,or

wheezing are often notrecognized asbeing potentially linked to pesticide toxicity.


Rashesand otherskin reactionsare anothermajormanfestation ofpesticide toxicity

thatis often misdiagnosed. Even Dr.Lynn Goldman,AssistantAdministratorofthe


OfficeofPrevention,Pesticidesand ToxicSubstancesoftheU.S.EPA,haspublicly


admited,“M edicalproblems caused by pesticide exposure are often overlooked or


misdiagnosedbyhealthcareproviders.“”

Even severe pesticide poisoning is frequently misdiagnosed.In one review .


ofthe medicalrecordsof20 severely pesticide-poisoned infantsand chldren

transferred to amajormedicalcenterfrom otherhospitals,16 ofthe20 chldren


had been wrongly diagnosed atthe time ofthe transfer.Diagnosesofthe chldren’s


symptomsincludedbrainhemorrhage,headtrauma,diabeticacidosis,severe


bacterialgastroenteritis,pneumonia,and whooping cough,although alofthe


chldren laterturned outto havepesticidepoisoning.24 In thisseries,fiveofthe


chldren,allinfants,were poisoned afterhome application ofa pesticide.Another

ch dwaspoisonedaftermowingalawnthathadrecentlybeensprayedwith


an organophosphate.Although these cases did notinvolve farm chldren,they


demonstrate thatallchldren can be overexposed to pesticidesin theirhome


environment.Among infants,only asmaldoseisrequired to havepotentially

devastating health consequences.Furthermore,there is some evidence from animal


studiesthatundernourishedindividualsaremorevulnerabletopoisoningby


organophosphates,implyingthatpoorandundernourishedchldrenmaybeat


greaterrisk.25
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CHRO NIC IM PACTS


“Twenty-twoyearsthatIhavebeen working in the ields,I’veseen more


lnesses,morech dren being born l,morefam iesthatmisswork


because day they havemoreproblems,headaches.Sometimestheir


ch dren aresickand they havetomisswork....W e ivein adepression.


W edon’tknow fit’sbecauseofthechemicals.”

LauraCabalero,LideresCampesinas CA


PubicM eetingJuly 


Chronic effects ofpesticide exposure may include adverse effectson neurological


function,cancer,reproductiveharm,reducedgrowthanddevelopment,andbirth

defects.M uch ofthe evidence ofchronic effects isbased on studiesofadultworkers


who are exposed to a mixture ofchemicalsevery day,making itdifficultto pinpoint


specific pesticides.The effects ofindividuaipesticidesduring specfic periodsoffetal


fe,infancy,and early developmenthave been studied in laboratory animals.Litle

research on the chronic effectsofpesticideshasbeen done directly on chldren,and


even lesson farm chldren.


Neurological Effects


In adults,exposuresto insecticidesand herbicideshave been reported to confer

an approximately fourfold increased risk ofearly-onsetParkinson’s


Otherlong-term neurologicalproblems,particularly shortened attention


spanandreducedcoordination,havebeenreportedinadultsoverexposedto

organophosphate pesticides. Although such studieshavenotbeen donein


human chldren,animalstudieshave revealed thatsome pesticidesappear


to targetthe developing brain during the criticalperiod ofcelldivision,thereby


leading to lasting behavioralaberrations. Notonly 


pesticidesinterfere with a criticalnerve-impulse transmiter,butthey also


can permanently changethenumberofreceptorsin thebrain forthis 


transmiter.Thismechanism may explain the subtle,permanenteffectsobserved


in

Subtle neurologicaleffects may also occurin human chldren.A recentstudy


compared preschoolchldren in two farming communitiesin M exico,one with

heavypesticideuseandonewith itleornopesticideuse.Thechldren iving


intheareawithheavypesticideusehadstrikinglyimpairedhand-eyecoordination,

decreased physicalstamina,short-term memory impairment,and difficulty


drawing,compared with the lessexposed chldren.Furthermore,observers


oftheexposed chldren noticed increased aggressiveand anti-socialbehavior


compared to theirlessexposed counterparts.32 Studieshave shown thatlead,

a known neurotoxicant,haslasting effectson atention span,inteligence,and


behavior.Infantsand chldren aremoresusceptibleto thetoxiceffectsoflead

than areadults,probably becausetheirbrainsarest l Similarly,


itappears thatinfantsand chldren are also more susceptible to other

cants,including pesticides.
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M aternaloccupa


tionalexposureto


pesticideswas


associated with more


than a doubing of ,,


therisk of st lbirth


dueto 


anom alies,and a


slightly increased


overalrisk of all


typesofst lbirth.


Ch ldhood Cancer


“Therewerethreefuneralsin here thisneighborhood forch dren


thatdied of cancer.Therewas day when some ofthechidren  together


[across house.They wereplaying with theBarbies.They were


picking ...and they buying theBarbie.  said ‘W hatare you


kidsdoing?’Cause they were buying theBarbie and they were  and


and ...they said thatBarbie died of cancer.  had cancerin


theleg and itdied.... wasalways ‘Ismy daughtergoing to


benextafterhaving herso l?’...W hen totheroom,shewas


having anotherseizureand shekeptsaying, do iesaredying of

cancermom,pleasehelp me,pleasehelp me.“’


Sainas,M cFarland,


According to Dr.Lynn Goldman oftheU.S.EPA,atleast101 pesticidesin current


use are probable orpossible human carcinogens. Examplesofpesticideswhich are


knowncarcinogensinanimalsandarest lusedaroundhumanstodayinclude


pentachlorophenol, and dichlorvos

Studiesoffarm populationsindicate thatadultsexposed to pesticidesmay be at


increased risk forcancers ofthe  and blood,stomach,prostate,testes,

brain,and softtissues Severalhumanstudiesandstudiesofhouseholddogs


have consistently reported a particularassociation between exposure to the common


herbicide 2,4-dichlorophenoxyacetic acid (2,4-D)and non-Hodgkin’s

.
Thereisevidenceofassociationsbetween parentalorinfantexposuresto pesticides


and chldhood brain tumors,leukemia,non-Hodgkin’s lymphoma,sarcoma,and

W ilm’stumor In many ofthereports,chldren’sincreased cancerriskswereof


greatermagnitudethantherisksreportedinstudiesof Fiveoftheninehuman


studiesthatevaluated the risk ofchldhood leukemia afterparentalexposuresto


pesticidesfound an increased risk,whle fouroutoffive studieslooking atpostnatal

exposuresto pesticidesalso found a ink with acuteleukemia.48 In oneCa fornia


study,chldrenwithleukemiawerethreetoninetimesmore ikelytohaveaparent


who reported using pesticidesin the home orgarden during pregnancy or


Eightoftheninestudiesevaluatingthe inkbetweenchldhoodbraintumorsand

pesticideuseshowed an association,with threereaching statisticalsignificance.48


Reproductive and Developm ental Toxicity


Numerous pesticides are known orsuspected reproductive toxicants.Examples

includethefungicidesbenomyl andvinclozolin aswelasthe


fumigantsmethylbromideand sodium. Peoplewho iveinagricultural


regionsorundergo occupationalexposure to pesticidesare atincreased risk ofa


variety ofadverse reproductive outcomes.An investigation ofst lbirthsand

neonataldeaths in Ca fornia reported thatmaternaloccupationalexposure to


pesticides was associated with more than a doubling ofthe risk ofst lbirth due to


congenitalanomaies,and aslightly increased overallrisk ofalltypesofst lbirth.51


Numerous types ofbirth defects,particularly limb-reduction defects,have been
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associated with pesticide exposures in human  A M innesota study


indicated an association between paternalemploymentas a pesticide applicatorand


a variety ofbirth defects in offspring,including abnormaitiesofthe lungs,heart,


musculoskeletalsystem,and urogenitalsystem.Furthermore,the generalpopulation

ofagriculturalregionsofthestatehad an increaseofbirth defects,with thepeak


incidenceamong chldren conceived in thespring,when spraying ismostintense.55


Endocrine Disruption


M anycurrentlyusedpesticidesarenow knowntointerferewithnormalhormonal


function in animals.Forexample,vinclozolin and iprodione,popularfungicides,


both break down into a metabolite thatinterferes with testosterone and other

Severalorganochlorine pesticides,including DDT,methoxychlor,


endosulfan,and dicofol,mimic estrogen. Lindane,‘which is sometimesused to


treathead icein chldren,actsasan anti-estrogen,and isalso toxicto thenervous


Atrazine,a popularherbicide,can disruptovarian function,cause

mammary (breast)tumors in animals,and interfereswith the binding ofsteroid


hormones and the breakdown pathway ofestrogen.6143 Although no human studies

have been done involving the endocrine effects ofthese chemicals,the endocrine


system in animalsisnearly identicalwith thehuman,making it ikely thateffects


observedmayberelevanttohumanhealth.Inhumansandanimals,theendocrine


system is criticalto lfe.Disruption ofhormone function can permanently alter


normaldevelopmentofthe fetusand chld.64 Some pesticideshave also been


reported to betoxicto theimmunesystem in animals.65


Nearly alofthe epidemiologicalstudieson chldren’shealth and pesticide

exposuresweredoneonthegeneral,non-farmingpopulation.Thesestudieswould

ikelyunderestimatethehealthimpactsthatwouldbeexpectedforhighlyexposed


subpopulationsofchldren such asfarm chldren.Some studiesdid look atchldren


ofparentswho work in jobsthatmay involve pesticide exposure;howeverthe

chld’s exposure was almostneverdirectly assessed,butwas indirectly estimated


based only on theparent’sjob title.Such atechniqueis ikely to lead to misclassifica

tion ofexposuresand underestimation ofthe health impact.Thushealth impacts


amongfarm chldrenare ikelymuchgreaterthanthosedescribedinmostofthe


scientficresearch to date.Becauseofthehealth impactsofpesticides,itisimportant


to identfy the sourcesand levels ofexposure to these chemicals in orderto protect


the mosthighly exposed chldren from these dangerous substances.


D isruption of


hormonefunction


can permanently alter


normaldevelopment


ofthefetusand chld.
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C H A P T E R  2


SUSCEPTIBILITY AND


CHILDREN AT RISK


ch dren from socio-economicaly disadvantaged communities
. 

maybedisproportionatelyimpactedby pubichealthand regulatory

poicies,itisimportanttoemphasizethatmanytoxicantsrepresentgreater


threatsto ch dren than to adults dueto both biologicaland behavioral

.
 diferences.”


Dr.Kenneth Olden,Director,NationalInstitute


ofEnvironmentalHealth 


S and health professionalsarefinding thathuman exposureto toxicchem


icalsin theenvironmentishighly variable,and thatsusceptibiity to exposures

also variesgreatly.Itisincorrectto assumethatexposuresarehomogenousacross

thepopulation,and thatrisk assessmentsperformed forthetypicalstudy group,


healthy adultmales,wilapply to othermembers ofoursociety.Genetic variab ity,

age,gender,overallnutritionaland health status,and size and weightare allrele


vantto therisksthatany individualfacesfrom toxicchemicalsin theenvironment.


Good sciencerequiresthatwelook atpopulation subgroupsto quantfy their


exposuresand theirsusceptibiity in orderto develop policiesthatadequately


protectchldren’shealth.


ALL CHILDREN ARE AT GREATER RISK


There is growing understanding in the field ofpublic health thatchldren are dispro


portionately susceptibleto toxicexposuresin their A recentNRDC

reportentitled OurCh dren atRisk outined the scientfic evidence thatchldren are


particularly impacted by various environmentalhealth threats,including pesticides.5


U.S.EPA hasrecognized thisproblem in theirreport“EnvironmentalHealth Risksto

Chldren,”released in thefallof1996,and has up thereportwith thecrea


tion ofanew OfficeofChldren’sHealth Protection in February TheAdmin

istration also issued an ExecutiveOrderin Aprl1997 requiring thatrisksto chldren


mustbeconsideredinallgover
nment 
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Chldren and infants are uniquely atrisk from pesticidesboth because ofphysio

logicalsusceptibiity and greaterrelative exposure.Three majorfactors are particu


larly im portant: .


Chldrenoftenhavegreatercontactwithenvironmentalcontaminantsbecause

ofactivitiesthatinvolve contactwith dirtand floorsurfaces,and because of


mouth behavior.

� Chldren drink morefluids,breathemoreair,and eatmorefood perunitof 

body weightthan adults;they also eata more limited selection offoods. 
Chldren’sbodiesandbrainsareimmatureandst ldeveloping,theyaremore


susceptible to certain cancers and reproductive problems,and they have a longer

expected fetime in which to develop ilness afteran exposure.Thusenvironmental


toxicantscan havemoreseriouseffectson chldren.


,


UNEQUAL OF TO ENVIRONM ENTAL


Scientic investigations ofexposures in the environm enthave repeatedly found

som ething quitecurious abouthum an exposures. fyou m easure the exposure of

hundreds orthousands ofpeople and plottheirexposures along a line ofincreasing

dose,no m a ter whatthe chem ical,the distribution ofthe exposure intensty has

a characteristic skewed shape.The curve rises steeply to a peak,and then has a

long,slow decine atthe high doses (see  1).This signiies thatsom e people

are exposed atdoses m uch greaterthan the ‘average’person,som etim es m ore

than a hundred tim es greater.Public health professionals look atthose skewed

exposure curves and ask,‘who are those people atthe upperend ofthe curve?

W hy  are they exposed to so m uch m ore ofthis chem icalcom pared w th the restof

the population? W hatcanwedotodecreasetheirexposures?”Inmanycases,

those people atthe top end ofthe exposure curve are workers and poorpeople

who,forexam ple,rely on subsistence fishing forfood (high exposures to m ercury,


orwho live in old,substandard housing (lead exposures).There is evidence

that,forpesticides,farm  chldren are nearthe top ofthe exposure curve.W e 

need to investigate why thatis true and whatcan be done about t.


NUM BER 
O F  

PEOPLE 

PESTICIDE EXPOSURE 

Figure 1. A TypicalExposure  Curve.


K J.




il

il

l i t
i

i

i

l

i l il

i i

i l i

i

i l

i

il

i

i

i

i
li

l

i

i  li

i

l

l

i

il

Ch dren Are M ore Exposed


TheNationalAcademy ofSciencereport,Pesticidesin theDietsofInfantsand Ch dren,


outinedhow chldren’seatingpaternsandphysiologyplacethem atparticularrisk


from pesticidesin theirdiet.  The mostimportantfactordetermining chldren’s


increased risk from pesticidesis theirgreaterexposure.Compared to adults,

chldren,on a body-weightbasis,consume more food and water,ingestmore dust


and sol,and breathemoreair.Theskin surfaceareaofan infantperunitofbody

weightisdouble thatofan adult.  The normalrelative respiratory volume ofa


resting infantis twice thatofa resting adult.Caloric consumption by infants per .


unitofbody weightisapproximately two-and-a-haftimeshigherthan foradults.


Any contamination offood,water,air,sol,ordustwilresultin increased ch d


exposures compared to adults.


A chld’sdietisfarlessvaried than an In particularchldren consume

largequantitiesofmilk,fruit,and fruitjuices.Theaverageone-year-old drinks


twenty-one timesmore apple juice,eleven timesmore grape juice,and nearly

fivetimesmoreorangejuiceperunitofbody weightthan theaverageadult.71

Infantsandchldrenalsodrinktwo-and-a-haftimesmorewaterdalythanadults


do asa percentage oftheirbodyweights. Fruit,fruitjuice,and waterfrequently


contain pesticide residues.


Becauseoftheirhigherrateofbreathing,chldren aremorehighly exposed to


pesticidesthatremain in indoorair.Chldren iving in homeswith indoorair
,

contaminatedwiththepesticidepentachlorophenol werefoundtohavenearly


twiceasmuch in theirblood astheirparents.73 Thebreathing zoneofyoung

chldren iscloserto thefloor,and often containshigherpesticidelevelsthan the


breathing zone ofadults.  Children have greaterhand-to-mouth activity,increasing


opportunitiesfordirectingestion ofpesticide residuesin dirtordust.


Ch dren Are M ore Susceptible


Humanandexperimentalanimaldatasuggestthatchldrenaremorevulnerable


than adults to the neurotoxic effects ofpesticides.In severalcasesofhuman

poisoning by organophosphate insecticides,fatality rates were higherin chldren


than in adults.70 Two decadesofscientfic research hasdemonstrated repeatedly that


immature laboratory animals are more susceptible than adults to the neurotoxic


effects oforganophosphate


According to the NationalAcademy ofSciences,concern aboutchldren’s

exposure to pesticides is va d because “exposure to neurotoxic compounds atlevels


beieved to be safe foradultscould resultin permanentloss ofbrain function ifit


occurred during the prenataland early chldhood period ofbrain development.“70 In


addition,chldren have a longerpotential fetime during which latenthealth effects


from low-levelexposures may be expressed.

Infantsand chldren aresometimeslessableto eliminatetoxins theirbodies.


Infantkidneys,forexample,are immature and cannotexcrete foreign compounds


such asdrugsasquickly asadultkidneys. In immature animals,the lethaldose of


some organophosphate compoundsisonly 1 percentofthe lethaldose in adult


According tothe


NationalAcademy


of Sciences,“exposure


toneurotoxiccom


poundsatlevels


beievedtobesafe


foradultscou d result


in permanentlossof .
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 In the infantrat,the maximum tolerated dose ofchlorpyrfoswas

sixth themaximum tolerated dosein theadult.78


Genetic dfferencesare also a determinantofsusceptibiity to pesticides.For

example,the activity ofthe enzyme paraoxonase affects the metabolism of


phosphate pesticides,thereby influencing the ultimate toxic response in an

individual.79 Researchershave documented thatthe body’s ab ity to detoxify


organophosphateinsecticidesisdependentuponadequateproductionofthis


which dffers within the human population by a factorof15.Chldren in

thefirstfew monthsof fehavevery low levelsofthe Thusallinfants,


andthosechldrenandadultswithgeneticallylow productionofparaoxonase,are

ikely more susceptible to the effects oforganophosphates.


M any scientists agree thatpublic health protection effortsshould focuson those


chldren who are mostexposed and mostsusceptible,ratherthan on the average

adult,oreven the average child.  The children mostexposed to pesticidesare farm


ch ldren.


FARM  CHILDREN FACE EVEN HIGHER  RISKS


Scientfic data strongly suggestthatchldren who live on,oradjacentto,agricultural


land and chldren whoseparentswork in thefieldshavesignificantly greater


pesticideexposurethan non-farm chldren.Farm chldren haveexposureto


pesticidesthrough theusualroutescommon to thegeneralpopulation and in


addition,viaroutesparticularto theirlocation and theemploymentoftheir


fam lymembers.

In Ca fornia,less Farm chldren are exposed to pesticidesthrough food atlevels similarto orhigher


than 3 percentofall thanthegeneralpopulation.Higherlevelsoffoodbomeexposureinsome


farms are inspected culturalareasmay be due to the shortertransporttime from field to table,which


allowsless time fordegradation ofresidueson the food.Farm chldren also face

each yearby thestate potentialexposuresfrom “take home” residueson theirparents’clothing,from


and in many other contaminated water,from playing in contaminated solon ornearthe fields,from


theinspections


are even rarer.


pesticidedrft,andfrom dustandindoorairinthehome(seeFigure Inaddition,


there is extensive evidence thatmany chldren accompany theirfam iesto the fields,


where they may face exposuresatoccupationallevels whetherornotthey are


working.84 TheChldren’sHealth Protection Commitee(CHPAC)to


theU.S.EPA recognized thedisproportionaterisksfaced by farm chldren.The

Commitee’sfinalreportto EPA found that,“Chldren may be exposed to pesticides


throughemploymentinfarm work,byeatingfruitsandvegetablesdirectlyfrom the

fieldswhle atwork,orby drftfrom field applicationsto neighboring residential


areasandschools.Pregnantandlactatingwomenwhoworkinfarm fieldsorreside


in neighboring areascan also expose fetusesand neonatesto pesticides.The current

farm W orkerProtection Standard hasnotconsidered these pesticide exposuresto


Asa result,CHPAC recommended thatthe W orkerProtection Standard


be re-evaluated in orderto make sure itadequately protects the health offarm


chldren.CHPAC did notpointouthow itle enforcementthere currently is ofthe
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EVERYTH IN G  TH EY TO U CH

Farm  Children Face Pesticide Exposures from  AllSides


Figure 2.Allch dren are exposed to pesticides in the foods they eat,butch ldren who live on or near

agriculturalland,orwhose fam ies work in the ields,may come in contactwith pesticide residues through

allofthe above pathways.
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U.S.EPA has failed


adequately consider


theextensiveevidence


thatch dren are


exposed tosign icant


amounts of pesticides


through sourcesother


than food.


weak W orkerProtection Standard’s basic health and sanitation regulations.In

Ca fornia,lessthan 3 percentofallfarmsareinspected each yearby thestate


and in many otherstatesthe inspectionsare even rarer.W ithoutstrong enforcement


ofexisting standards,violationsare likely to be common.


The Food Quaity Protection Act  recognizes the disproportionate suscepti


biity and exposuresofchldren.Thislaw requiresU.S.EPA to considerchldren’s

vulnerab ity and exposure when seting tolerances forpesticides on foods.Unfor


tunately,asdescribed in a recent  reportentitled Puting Chldren First,U.S.EPA’s


usualtestingrequirementsforpesticidesdonotadequatelyquantfytheirparticular


impactson the health ofthe fetusand infant,particularly the developmentofthe


brain.86 Furthermore,therecord showsthatU.S.EPA hasfailed to adequately

considerthe extensive evidence thatchldren are exposed to significantamounts of


pesticidesthrough sourcesotherthan food,and thatfarm chldren are exposed to

agriculturalpesticidesin theirenvironment.ThusU.S.EPA isflying blind when


trying to protectchldren from pesticides.To accountforthese data gapswhle


awaiting more research,an additionalsafety factorshould be added to pesticide

tolerances to accountforuncertainties aboutchldhood susceptibiity and exposure.
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C H A P T E R 3


CHILDRENIN


“The first ield we visited could havebeen mistaken fora day carecenter.


Thereweremany ch ldren in thefieldwith theirparents.Somewere

siting in thedirt,justbeing neartheirfam ies.Somewerepicking


strawberriesjust iketheirparentsand oldersiblings.W esaw a baby


strolerwhich wasadvanced a feetoccasionally tokeep up with the


progress of the picking.The fam ies were together,butthere wasn’tmuch


joy.At12 cents a pound for thestrawberries,minus room and board costs,


thisday carecenterwasapartofsurvival.”


ScotPike, Optometrist(Testimonies  the Fields, 

y Campesinos Unidos del Noroeste, 
OR, 1997) 

“Someday,1 wantmy ch dren tobetreated ikehuman beings,not ike


anim als. notright thech ldren work.Butwehavetodoit.”


Pasqual Mares, Green, (Foster and Kramer, 
Associated Press, December 

IntheUnitedStates,chldrenrarelyentermostworkplaces,suchasfactor&mines,
and even offices. Yet children are frequently found in agricultural fields, even though 
heavy equipmentand toxicchemicalsareused in these According to the 
FairLaborStandardsAct chldren 14 and overmay work unlimited hoursin 

agriculturaloccupationsoutsideschoolhours.Chldrenasyoungas10mayalsoworkin 
agriculture ftheyhavewritenparentalconsent.87Chldrenunderage16areprohibited 

from working with hazardous substances;however,according to federalregulations, 
agriculturaloccupations themselves are notconsidered to be particularly hazardous 

for Chldren offarmerscan work on theirparents’farm atany age. 

An estimated 300,000 chldren ages15-17 work in U.S.agricultureatsomepoint


duringtheyear,representingmorethan7percentofallhiredfarmworkersworking

on  The National Agricultural Workers’ Survey of 1989  there were 
587,000 chldren ofmigrantworkersage21 oryoungerinvolved in seasonalagri

cultural services in the United States. Of these children, 65 percent were reported to 
travelwiththeirparentsbutnotdofarm work;6percenttraveledandparticipated

in farm work; another 29 percent traveled on their own to do farm  The 
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Associated Press,in arecentinvestigativeserieson ch d laborin theU.S.,visited


severalfieldsthroughoutthecountryovera5-monthperiod,andreportedseeing

104 chldren,asyoung as4,working in thefields. The remarkable Associated Press


articlesbroughtnationalatention to the problem ofchld labor:


The 

nrt 

them before 


st below the minimum,


or hazardous,jobs.Thesech dren in 


from consumers the


that theproductsoftheir Yetthoseproducts 


som etim esbe close the malorthecorner 


m ost 

According to theU.S.GeneralAccounting Office,in theperiod from 1992-1995,

between 400 and 600 workersunderage 18 reported work related injurieseach year,


and about140 chldren died doing agriculturalwork.89 Otherestimatesofhealth

impactsarehigher,up to an estimateof27,000 chldren underage19 injured annu


allyinU.S. and 300 deathsperyear. Yetin thefaceofthesenumbers,

the directorofgovernmentalrelationsatthe American Farm Bureau Federation,an


agriculturallobbying group stated,“I’ve neverseen anyone working on any farm

anywherewhoisundertheageof


This m igrantworker’s ch d

is one ofthouands who work

with theirparents in the

orsim ply accom pany them

because the fam ly cannot

afford chldcare. to thefieldsdueto thelack ofch dcare.The frequency with which chldren are


A 1990 of50 farmworkerchldren in New York Staterevealed thatdespite

legalprohibitionsagainstworking with hazardoussubstances,10 percentofchldren


underage 18 reported mixing orapplying pesticides.One-third ofthe chldren had

been injured atwork within the pastyear,more than 40 percenthad worked in fields


st lwetwith pesticides,and 40 percenthad been sprayed eitherby crop-dusters or

by drft.In this survey,15 percentofthe chldren reported having experienced health


symptoms consistentwith organophosphate pesticide poisoning,butfew had sought


medicalcareforthe


Chldren,inaddition enteringfieldsforwork,oftenaccompanytheirparents


broughtto the fieldswhle theirparents


work is hard to quantfy,yetseveral


smalsurveysandnumerousanecdotal

reportsindicatethatyoungchldren


areoften in thefields.According to a


survey in the mid-Atlantic statesin

1994,12.5 percentofmigrantworkers


whohavechldrenreportedbringing


theirchldrentothefieldswiththem

atleastsomeofthe An EPA


representative publicly acknowledged

...sometimes parents have to leave


thekidsresting insidethecaror fthe

parents are working underthe trees,
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thekidssitdownnearthem underatree.Theparentsworkfrom sunrisetosunset
... 
(Kay EPA M eeting with Farmworkers,Fresno,CA,July Docu


mented health effectsdemonstrate thatthese concernsare notmerely theoretical,


butare a significantproblem thatneedsto be addressed.

Addressing the problem ofchld laborin agriculture w lnotbe easy,however.


The reasonschldren work are primarly economic.Three outoffourmigrant


fam iesreportearning lessthan $5,000 peryear,and according to an expert


interviewedbytheAssociatedPress,“Ifadultswere a ivingwage,we


wouldn’thave chld labor.” Furthermore,ch dcare isnotavailable in many


agriculturalareas,leaving parents with few options.Ironically,in some agricultural


areaswhere Head Startprogramsand day care centers do exist,they are located

immediately adjacentto fields and are readly contaminated with over-spray from

pesticide applications nearby.

Although chldren asyoung as10 can legally work in thefields,and thereis


documentationofyoungerchldrenaccompanyingtheirparentstothefiel
ds, 

intervals (which stipulate hbw long growers mustwaitafterpesticide applications

beforeallowing workersback into sprayed fields)arecalculated based on atheoretical


male.Chldren,whoweighmuchlessandhaveagreaterskinsurface


area than adults relative to theirsize,are likely notadequately protected by current


reentry intervals.
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C H A P T E R 4


TAKE-HOME


..an instructor‘sassistantataSutterCounty preschoolwastrained in


pesticidesafety.Shetransmitted thatinformation to herhusband,who isa


farmworkerin thatarea.Sheemphasized toherhusband theimportanceof

avoiding contactwith theironly ch d afterworkbecauseof therisk of

contaminating thech d withpesticide residuethat mightbepresenton his


clothing.Before,thefarmworkerhusband wou d arrivehome work


and greet hisspouseand ch d with hugsand otherfam ly gesturesand


eventualy play with hisch d for awhleand then,afterwards,shower.”


Eduardo Barriga (Public M eeting in  CA,July .


Take-home” exposures to toxic workplace hazards have been reported fornearly


a centuryinvarioussetings.Intheearly leadpoisoningwasreportedin

wivesandchldrenofleadworkers The NationalInstitute forOccupationalSafety


and Health W orkers’Home Contamination Study,released in 1995,


revealedthathomecontaminationisaworldwideproblem,andidentfiedincidents


from 28 countriesand states.Thereportincludesover100 known deathsoffam ly


members from asbestos-related mesotheioma,numerous cases ofpoisoning by


metals such aslead,mercury,and cadmium,exposuresto radioactive,estrogenic,

and infectiousagents from the workplace,and pesticide poisonings.97 Extensive


experiencewithleadhasdemonstratedthatworkingparentscanbringthis 

homeontheirclothingandskinandcontaminatethehomeenvironment,directly


resulting in elevated blood lead levelsand even lnessin their This

ofexposure can also occurwith pesticides.


Pesticide exposures to fam ly members have occurred due to contaminated skin,


clothing,orshoes,contamination ofthefam ly car,and visiting theworkplace.In


addition,exposurescan occurdue to chemicals (primarly solvents which can be

presentin pesticide formulations)in the exhaled breath ofa worker,ordue to


contaminated breastmilk ofa working mother.

Some extremely severe acute poisonings have occurred when agriculturalworkers


have broughtempty pesticide containers orpesticide-contaminated materials into

thehomewherechldrenhaveplayedwiththem.Reportsinthemedical iterature


describe numerous preventable ilnesses and deaths from pesticide-contaminated

equipment.A two-year-old boy died afterplaying nearflattened pesticide storage
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drumscontaminatedwiththepesticidetoxaphene.A brotherandsisterdiedafter


playinginaswingthattheymadefrom aburlapsackcontaminatedwiththe


organophosphate parathion.The four-year-old son ofa farmerplayed with a bag of


parathionstoredinabarnandwasadmitedtothehospitalnear A 


a-haf-year-old girlwaspoisoned by demeton when herfather,a crop sprayer,came

homewithcontaminatedshoes.Hecleanedtheshoeswithpapertowels,placedthe


towels in a wastebasketand leftthe shoesin the bathroom.The chld contacted


eitherthe towels orthe shoesand became unconscious.Aftertreatmentfor

organophosphate poisoning,she


O rganophosphateand


organochlorineinsect


icideshavebeen iden


t ied aspersisting


on clothing;residues


havealsobeen trans


ferred toclean fabrics


washed in thesame


load.


CONTAMINATED CLOTHING


...Notonly members 

oddler also 

ng infer, 

fieldpoisoned,


t parentspicked


him up comi is 


experiencingsevere 


Vikki Farm W orkerHealthandSafetyProjectat


TexasRuralLegalAid(PublicM eeting TX,


Aprl25,1996)


Clothingcontaminatedwithpesticidescanbeanimportantrouteofexposurefor


chldren offarmworkers.Agriculturalworkers who spray pesticides orwhose


clothingbrushesagainstcontaminatedvegetationmayreturnhomewiththese


materialsontheirclothes.Huggingchldrenorplayingwiththem immediatelyafter


coming home is almostan instinctto mostparents.Parents are unlikely to defer

greeting theirchldren untlafterthey haveshowered and changed theirclothes.How


ever,hugging ach d orholding ach d may exposethatch d to pesticides.Direct


contactwith contaminated clothing on bareskin can bearouteofexposureto chldren.


A Ca fornia survey ofpesticide-exposed workers revealed thatonly 20 percent


reportedshoweringorchangingclothesafterwork,andonlyhafreportedhaving


received training abouthow to handle pesticides.  W earing pesticide-contaminated


clothing and shoesinto thefam ly carand into thehomecan also contaminatethe


upholstery ofthe car,the carpets,and othersurfacesinside the home.

In addition to contributing to concentrationsofpesticidesin house dust,residues


maybeaproblem whenclothesarewashed.Numerousstudieshaveidentfied

spreadofpesticidecontaminationtouncontaminatedclothinglaunderedorstored


with work clothing.Organophosphate and organochlorine insecticides have been


identfied aspersisting on clothing,with greaterpersistence ifclothing is washed

withcodorwarm waterratherthanhot. Residuesofboth organochlorine and


organophosphateinsecticideshavealso been transferred to clean fabricswashed in the


sameload.Onestudyfoundthateventhreewashingswerenotsufficienttoremove


alltheresiduesofthethreepesticidesstudied.103 A Nebraskastudy on methyl


parathion indicatesthatless than 20 percentwasremoved by one laundering.After

10 launderings,34 percentoftheoriginalpesticideremained in thefabric.Thelevel
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ofresidueremaining wasenough to kilinsects,and to representahealth hazard


to

Three surveysofthe fam iesofpesticide applicators orfarmers revealed that


percentoffam ies reportseparating work clothes from uncontaminated


clothes;howeveronly percentreportedusinghotwaterwashes,andmostdid

notreportcleaningthewashingmachineafteruseorwashingcontaminatedclothing


AGRICULTURAL PESTICIDE USE IN THE HOM E: M ETHYL PARATHION


In 1996,a m ajor environm entalincidentcam e to public a tention.Thousands of

hom es in atleastseven states were sprayed by unlicensed exterm inators using

the highly poisonous organophosphate pesticide m ethylparathion. This pesticide

is not icensed for indooruse,butis legalfor use in agricuture,and is particularly

com m on in co ton production.W hle this pesticide breaksdownfairlyrapidlyin

sol, tis persistentin indoor environm ents protected from the weathering effects

ofsun and solm icrobes.


Due to lax enforcem ent, twas notdiicutfor individuals to purchase this farm

pesticide and use itrepeatedly in people’s hom es,day care centers,schools,and

other buildings.M ethylparathion is highly e fective againstroaches and other

household pests and very inexpensive,m aking itparticularly a tractive to

incom e people,the m ain victim s ofthe ilegalspraying.The sprayers them selves

were i terate and claim ed notto understand the health risks ofwhatthey were

doing.Episodes ofm ethylparathion use in the hom e were reported to U.S.EPA

foryears,but  were nevertaken to preventrecurrence ofthe problem .The

governm entcould noteven persuade the pesticide m anufacturerto puta strong


into the pesticide to discourage people from  using itindoors.Finally,the .

1995 outbreak,which was estim ated to costtaxpayers over $100 m ion in clean-

up costs,gotnationalpress a tention.In the afterm ath ofthis environm ental

disaster,m ore than two thousand people were relocated from theirhom es,and

more than 700 homes and businesses required extensive


Num erous lnesses were reported in connection w th these sprayings,particu

larly am ong young chldren and the elderly,and atleasta halfdozen deaths occurred

shortly after pesticide applications to people’s hom es.Two girls,ages 4 and 11,

are known to have died as a resultofa previous episode ofm ethylparathion spray

ing indoors.Yetm ostlocalhealth care workers were notthinking aboutpesticide

poisoning,so  thatwould have m ade the diagnosis were rarely done on

sick chldren.As a result,there are num erous reports ofgastrointestinalsym ptom s,

respiratory problem s,and organ failure in the sprayed households,butno way to

prove in hindsightthatthese sym ptom s and deaths were related to the pesticide.

f tis this diicutto ink acute health effects to recentpesticide exposures, tis

even harderto show an association between lowerlevelexposures and such

com m on sym ptom s as nausea,vom ting,diarrhea,dizziness,fatigue,headaches,

and diicuty breathing-or with cancers and reproductive problem s years


legaluse ofagricuturalpesticides in the hom e is probably notuncom m on,

-butm ostincidents are isolated orsporadic so they do notgetwidespread

attention.M ostepisodes probably escape notice atogether.Yetuse ofthese

highly toxic pesticides indoors is a m ajorrisk to chldren,Farm ers and farm - 

workers have ready access to agricuturalpesticides,and are therefore particularly

ikely to use them to controlindoorpestproblem s.
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chlorinepesticides,
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beused as“inert”


ingredientsin pesti


cideshavebeen


detected in breastmilk.


promptly.Inaddition,only6percentofwivesreportedwearingrubbergloveswhen


handlingtheworkclothing. Nosimilarsurveyshavebeendoneonfarmworker


populations,thoughanecdotalreportsindicatethatmigrantfarmworkersoftenwear


thesameclothesrepeatedlyeventhoughtheymaybecontaminated.M igrantfarm-


workersoftenwashtheirclothesatlaundromatswheretheypaybytheloadand


frequently wash thefam ly’sclothestogether;in farm laborcamps,clothes often

handwashedinbucketsand inedriedadjacenttofieldswheretheycanbere


contaminated by pesticide drft.


In theW orkerProtection Standard promulgated by U.S.EPA,theAgency doesnot


hold employers responsible forlaundering “normalwork atire.” The Agency admits


“Althoughitwouldbeprudentforemployerstoclean.pesticide-contaminated

work clothing fortheiremployees,itisnotarequirementofthisfinal If


U.S.EPA doesnotactto imit“take-home”exposurefrom contaminated clothing,

then itmustconsiderthese exposuresin any evaluation ofcumulative risk to


chldren from pesticides.


BREAST MILK


Breastmilk can be considered a “take-home” exposure to a nursing infant.M others


whoareworkinginthefieldsandareexposedtopesticidescanaccumulateresidues


ofsomeofthesechemicalsin theirbreastmilk.Theorganochlorinepesticidessuch

asDDT havelong been reported to concentratein breastmilk.Theresiduesare


highestamong non-whitewomen and whlenursing thefirstchld.106 Thepesticide

metabolitesfound mostfrequently in breastmilk in one study of942 women were


percent),oxychlordane  percent),trans-nonachlor(77 percent),

heptachlorepoxide(74 percent)and beta-HCH,an isomerof indane percent).*07


Although the widespread presence ofthese persistentcontaminants in breastmilk is


worrisome,the levels are gradualy decreasing now thatmostofthese chemicals are


no longerused in theUnited States.M ostexpertsagreethatbreastfeeding isst lthe’

mosthealthy way to raise a child. Inadditiontothepersistentorganochlorine

pesticides,some volatle organic solvents thatcan be used as“inert” ingredients in


pesticideshave been detected in breastmilk. M any pesticideshave neverbeen

assessed to see whetherornotthey are presentin breastmilk.Pesticide exposures


throughbreastmikshouldbebeterevaluatedinordertoprotectnursinginfants


from pesticide exposures during breastfeeding.



