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Food,water,air,and dustcan allbe contaminated by pesticides,and are allroutes


by which chldren can receive hazardous exposures. Numerous studies have 

evaluated the degree of pesticide contamination in these environmental media, and 

some have gone further,to associate pesticides in dustwith pesticide residues on 

chldren’s hands or in their urine.The majority of studies have notinvolved farm 

fam ies, but are nonetheless relevant to chldren’s disproportionate exposures. Some 

smal reports do focus on farm chldren,including migrant farmworkers,and have 

measured exposures from alof these routes,often finding levels greater than those 

reported in studies of non-farm fam ies. 

PESTICIDES N FOOD

“Thech dren becamesick when wewerepicking strawberriesand itmade


them vom it....M uch zohitedust spotted the and thefruit


aswel.Almostallofthepeoplehad theirch dren.Therewere


between 70 and workers,and each brought ch dren.The


ch dren started to eattheberries and to Several


of them becamesickwith four of m y 

ch dren.Ibroughtthem tothehospital.Almostallthech dren thatwere


working in the ield this becamesick.”


Pesticide residues are widespread in the food supply.Data from the Food and Drug


Administration (FDA) for the pastnine years show thatbetween 33 and 39 percent


ofthe food supply in any given yearcontains detectable pesticide residues.111


Among domestic foods,nearly 46 percentofgrain samples,38 percentoffish and


she fish,54 percentofthe fruit,36 percentofthe vegetables,and 3 percentofthe


dairy products tested had detectable residues of at least one pesticide,although few


of these residues violated legal


An average one-year-old’s top ten favorite foods are apple juice,grape juice,oats,


bananas,milk,apples,orange juice,pears,wheat,and peaches.On a body-weightbasis,

young chldren consume these foods atlevels from three to twenty-one times greater


than the average adult American.FDA monitoring has detected pesticide residues in
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50 percentofthe samples ofthese foods,although generally atlevels below regulatory


According to the National  ofSciences,dietis an important


source ofexposure to pesticides,particularly forchldren,some ofwhom are exposed


to pesticide residuesin food above levelsconsidered safe by the federal


Severalrecentstudies have detected pesticide residues in food:


In 1995,the USDA’s AgriculturalM arketing Service tested nearly 7,000 fruitand


vegetable samples and detected residues of 65 differentpesticides.Two outof every


three samples contained pesticide residues


Foods , consumed . chldren are likely to carry more than one


A 1993 analysis ofthe FDA monitoring results found 108 differentpesticides in


22 fruits and vegetables commonly eaten by chldren;42 differentpesticides were


TH E A G RICU LTU RAL H EALTH STU DY


Since 1993,a m ajorresearch e forthas been underway to evaluate agricutural

exposures and health im pacts am ong farm  fam ies.The AgricuturalHealth Study

(AHS),a colaborative research projectofthe NationalCancer Insttute,the U.S.EPA,

and the NationalInsttute ofEnvironm entalHealth Sciences,is the largeststudy

to date offarm  fam ies.The study has enrolled a cohortofapproxim ately 90,000

people in Iowa and North Carolina.Study subjects include farm erapplicators

(farm ers who apply theirown pesticides),spouses offarm erapplicators,and


, com m ercialpesticide applicators.M any ofthe fam ies have chldren,and these

chldren are also being evaluated for exposures and health effects.The study

does notinclude hired farm workers,who m ay diferin num erous im portantways,

including socioeconom ic status, from farm  owners and pesticide


Exposure assessm ent in this study includes periodic questionnaires asking

aboutcrops grown,pesticide use,agricuturalactivities,exposures,and general

inform ation aboutchldren.A subsam ple ofthe cohort(about200 fam ies) wil

undergo m easurem entofpesticides via allpotentialroutes ofexposure,including

food and water, inhalation, and skin exposures. Furtherm ore, biologicalm easure

m ents ofpesticide m etaboltes in blood and urine w lbe perform ed on a subset

ofthe study subjects.The cohortwilbe followed to identfy a variety ofhealth

outcom es ranging from cancerto  and reproductive


Although very little data from the AHS itsefare currently available,sm alpilot

studies have been com pleted to testm ethods thatare now being applied to the

largercohort.Resuts ofthese pilotstudies have been published and are discussed

in this report.As m ore data becom e available from the AHS,we wilhave som e of

the inform ation necessary to quantfy the excess exposures offarm  fam ies.


The cohortunderstudy in the AHS is overwhelm ingly whte (97 percent).Virtu­

ally no Latinos are enrolled.The focus on whte farm  owner fam ies signiicantly

im its the ut ty ofthis large study for predicting exposures to non-whte farm ­ 

workers.Furtherm ore,crops grown in diferentgeographic regions have diferent

pesticide use patterns.In Iowa,the m ajorcrops are grains,soybeans,and corn,

along w th hogs and beefca tle,and in North Carolina,crops are sim ilarto those

in Iowa butalso include tobacco,peanuts,yam s,and co ton,as welas poultry.As


a result, tmay be diicutto generalize the results ofthis study to states such as

Florida,Texas,and Ca fornia where vegetables and fruits are the prim ary crops.


,
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detected on tomatoes,38 were detected on strawberries,and 34 were detected on


on FDA data on U.S.-grown and imported food,the following fruits


and vegetables contain the mostresidues of the mosttoxic pesticides:strawberries,


bel peppers,spinach,cherries,cantaloupes (grown in M exico),apples,apricots,

green beans,grapes (grown in Chle),and cucumbers.113


Processed baby foodscan also contain pesticide residues.According to recenttest­
,

ing,sixteen pesticides were detected in eightbaby foods sampled.Five differentpesti­


cides were found in pears,fourin applesauce,and three in peaches,plums,and green


beans.Residue levels were generally below those found in fresh fruits and


The AgriculturalHealth P lotStudy,performed on six farms in Iowa and North


Carolina,tested food samples colected from the farmhouses for 29 targeted  .


Pesticides were detected frequently on foods on these six farms atlevels above


those reported for the generalpopulation.In particular,elevated levels of the pesti­


cide being applied during the monitoring period were detected in the food.The


authors conclude that the results show potential dietary exposures above expected


values,particularly to pesticides thatare currently being applied on the farm and to


environm entally persistent


Thus the generalpublic is exposed to numerous pesticides in food atlevels that


can pose a potentialrisk to a chld.There are few data aboutfarm chldren’s dietary


exposures to pesticides, although preliminary results from the Agricultural Health


Study indicate that exposures to farm chldren may be higher than to thegeneral


public.Anecdotalreports of farm chldren picking and eating foods directly from the


fields are common,although no studies have atempted to measure these exposures.


PESTICIDES N DRINKING WATER

“W ehavetobathein theirrigation channelsby the ields.W eknow they


are led with pesticides,butwecan’t ivewithoutremoving thedirtof


ourdaly work.”


allthewater that comesfrom theagro ields.,,itcomesrightinto


here...everydayin ourhouse,ourwaterwou dusuallycom eoutsandy


and had apinkcolororyelow color.W edidn’tthinkanything aboutit.


W ewou djustwonder,‘W el,gee,whatiswrong?’W el,timewenton


and on.Ourwaterwasgetting worse.Oursink waterwou d stink ike


rotten eggs...we
’vehad bad waterquaity.”


Sainas,M cFarland,


Pesticides have proven to be a pervasive problem in surface waters in many parts


of the United States.Because surface waters may be used for drinking,this con­


tamination can be a realthreat.Although drinking water problems can be an issue


in alparts of the country,agriculturalregions are the mostheavly impacted.Farm
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fam ies,because they are more likely to drink from private wels or smalwater


systems,are the mostatrisk.There are about smalwatersystems serving


1,000 orfewerpeople in the United States,which addsup to approxim ately

percentof  totalpopulation.Two-thirds of these systems serve communities


with orfewerresidents.Thesesmalsystemsareprimarlylocatedinrural,

often agricultural,areas,and the smal ut ities often cannot afford the equipment


and qua fied operators necessary to ensure compiance with safe drinking


waterstandards.118


The following examples describe some known water contamination problems:


In 1992,U.S.EPA reported that132 pesticide-related compounds,117 parent


pesticides,and 16 pesticide degradateshad been found in  waterin 42


W idely detected pesticides included aldicarb, alachlor, the triazine herbicides,


and nearly a dozen others.The U.S.EPA also has found thatone outofevery ten


public watersupply wels is contaminated by atleastone pesticide;the EPA infers


from these data thatnearly 10,000 community drinking water wels and about


440,000 ruraldomestic water wels contain pesticides,although mostdo notexceed


the EPA’s existing drinking waterstandards.120


In the period from 1991-1995,the U.S.GeologicalSurvey (USGS)sampled from


5000 streams and wels and found atleastone pesticide in every stream and in at


leasthaf of the wels sampled.The triazine herbicides (atrazine and simazine),


2,4-D, and several organophosphates including chlorpyrfos and diazinon were the


m ost com m onlydetected ofthe 85 pesticides


A 1997 survey of water contamination found thatabout


4.3 m ion Americans in 245 communities are exposed to levels


of carcinogenic herbicides in drinking water thatexceed the U.S.


EPA’s benchmark of“acceptable” cancerrisk (one excess cancer


case in a population of a  Commonly used agricultural


herbicides contaminate the tap water of 374 M idwestern towns.


Over ten m ion Americans in the M idwestand Chesapeake Bay


region alone are exposed to herbicides in their drinking water.In


addition,up to ten dfferent herbicides and metabolites or


derivatives were detected in individual tap water


A 1994 , found thatdrinking wateris often contaminated .


with two or more of the common herbicides,atrazine,cyanazine,


simazine,alachlor,and metolachlor.In al,some 67 different


pesticides and pesticide metabolites have been detected in


midwestem sources of drinking water.People in smalrural


communities,and chldren in particular,are athigh risk;over


400,000 people in 98 ruralcommunities were found to face cancer


risksfrom 10 to 116 timesthe federalbenchmark.123


The State ofCa fornia reported that22 pesticides were


detected in a totalof436 groundwaterwels in 1996.The most


commonly detected compounds were herbicides, and detections


were much more frequentin agriculturalregions ofthe state.124




il

l l

l il
l

il il

l il

il

i

I

l

i i

f

f

for

ll l l lt

of

l of il

i
i

li

l

l

l

l

l

Although the average levels of pesticides in water are low,for those fam ies whose


watersupply iscontaminated atlevelssignificantly abovetheaverage,drinking


watercan be a majorsource ofexposure.


In agriculturalregions,smalwatersystems and private wels  often shallow and


poorly protected,making them more likely to be contaminated with pesticides and


otherpollutantsthan largercity supplies.Othersmalut itiesin ruralareasmay use

surface water thatis-highly vulnerable to pesticide runoff  Smal


ut ities also often lack the economies ofscale enjoyed by large ut ities,which makes


itharder to use more expensive,state-of-the-artwater treatmentsystems capable of


removing pesticides.M oreover,in some states,smalut ities can getwaivers ofmon­


itoring requirements or special“variances” or “exemptions” from water treatment


requirements thatare notgenerally available to largerwatersuppliers.125 Asa result

of these factors,and the simple factthatagriculture can contaminate localwaters,


farm fam ies are likely to receive higher exposures to pesticides from drinking water


than other households.These exposures may occur from drinking the water,or from


bathing orshowering because many pesticidesare volatlein warm waterand can be

absorbed through the skin or inhaled in the shower.These routes of exposure should


be considered in evaluating total exposures to pesticides.


In agricultural


regions,smalwater


tems and private


welsareoften


shalow and poorly


protected,


m ore ikely to be


contaminated with


pesticidesand other


polutantsthan larger


citysupplies.


.


PESTICIDES N OUTDOOR AIR, AND FOG


beievewe herein the aremoreexposed to thechemicals due to the


planesthatgoby,and they don’tcare fthewind isstrong fthereisno


wind.W ehavebeen affected somefiveorsixtimesrightherein ourhouse.


Oncetheplane lew overand thinkitopened thevalveand wewerevery


sick.And the ield isvery close,then they don’t usthatthey aregoing


tospray;they don’ttakeusintoaccountfor anything.So thinkthisneeds


tochangebecausetheyareki ingus ittleby ittle.O neofthe itleones,

when cotton season starts,alwayssweatsand getsa bad rash on theface


withlotsof pimples.Thedoctorsaysit’saskin disease,buthedoesnotsay


it’sthechemicals thatarealready on hisskin .,,Theschoolisvery close


by,KelySchool,soalotof ch dren arebeingaffectedbythechemicals.”


W orker,Hidalgo Park,PublicM eeting in TX,


April 

Outdoor air concentrations of pesticides in agricultural regions may be significant,


particularly for those applied as a gas for fumigation,by ground broom,or by


broadcast spraying.Chldren who live in agricultural regions may receive airborne

pesticide exposures when playing outdoors. Infltration of homes by outdoor air


could also resultin airborne exposures inside the home.


M onitoring has revealed that airborne pesticides present a pervasive problem:


In Ca fornia,two weeks of ambientair monitoring near sugar beetand potato


fieldsforthefumigantand carcinogen TeloneII measured
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TheCa forniastate


health standard for


short-term exposure


tom ethylbrom ideis


an averageof 210 ppb,


overa24-hourperiod,


yetpeaklevelswere


ashigh as665 parts


perbi ion in


Castrov leand up to


1,900ppbin Ventura.


ambientair levels exceeding the federalreference concentration (safe level) for


chronic inhalation exposures.Chronic exposure to the levels measured is predicted


to resultin more than one excess cancer per every five thousand people exposed,far


greaterthan mostfederalstandardsforacceptable levels of Even short-term

exposures to elevated levels of this chemicalmay cause respiratory problems.


M ethylbromide is an odorless,colorless,acutely poisonous and neurotoxic gas


thathas also been shown to deplete the ozone layer.Airmonitoring neara fumigation


chamber  bromide was used revealed exposure levels more than 17 times


higherthan the Ca fornia EPA regulatory limitforairborne exposure to this


In the same study,ambientairlevels ofthe breakdown productof  sodium,


an irritant, acute poison, and developmental toxicant, were over tenfold greater


than the reference exposure levelfor acute eye irritation near fields where solwas


being


A 1996 reportby the EnvironmentalW orking Group documented elevated air


levels of methyl bromide over two-to-three day periods in two residential neighbor-


hoods near Ca fornia fields.The Ca fornia state health standard for short-term


exposure to methylbromide is an average of210 ppb dvera 24-hourperiod,yetpeak


levels were ashigh as665 parts perbi ion  in Castrovile and up to 1,900 ppb


in Ventura,with an average leveloverthe three-day period of294 ppb.Elevated


levels ofthis fumigantwere detected over400 yards from the application site,six


times the alowed bufferzone,in a residentialarea with a day care center.127


Fog samples gathered in suburban M aryland and in agriculturalregions of


Ca fornia revealed up to 16 differentagriculturalpesticides.The pesticides detected


included organophosphates, triazines, dinitroaniine  and


acetan ides  metolachlor).The levels of organophosphates and their oxygen


analogues in fog were often two or three times greater than levels reported in


rain.The maximum measured level of the highly toxic parathion oxygen analogue


was high enough to cause sigrtficantacute choinesterase inhibition.In


addition,volatle,fat-soluble pesticides were found in fog atconcentrations fargreater


than expected.128 Pesticidesin fog can enterthe body in numerousways.The fog


vapor and pesticides can be inhaled directly into the lungs,absorbed through mucus


membranes, or swalowed.


A smalM innesota study found thatan appication of two herbicides by


ground-broom sprayer 50 yards upwind from a farmhouse resulted in a


fourfold elevated concentration of both chemicals in outdoor air adjacentto the


farmhouse-where a chld playing in the yard could be exposed to the toxicants.


Interestingly,there was also a 50 percentincrease in the concentration ofone ofthe


herbicides inside the farmhouse.*29


An Israelistudv detected smallreductions in plasma and whole blood
,

esterase in residents living near fields during spraying season compared with others


iving further from the fields.The same individuals had normal plasma and whole


blood cholinesterase levels off-season. In addition, infirmary records indicated a


significant increase in visits for symptoms such as respiratory problems,headache,


and eye irritation on days when organophosphates were  These data
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indicate that exposures to organophosphate pesticide drft may result in symptoms


and sight cholinesterase inhibition in nearby residents.


The potentialforchldren iving on orimmediately adjacentto fields to be exposed


to airborne agriculturalpesticides atlevels notdeemed safe for human exposure must


be further investigated and taken into account when evaluating total exposures.


PESTICIDES N NDOOR AIR


Pesticides are known to accumulate in indoor air atconcentrations one or two orders


of magnitude higher than in outdoor air.For farm chldren,indoor air exposures


may include agricultural pesticides never used indoors.


The Non-Occupational Pesticide Exposure Study  which focused on


adult exposures in non-agricultural fam ies, measured personal exposures to pesti­


cides in household air.Striking results from this survey included significant regional


differences,with higher exposures in warmer regions (Jacksonvile,Florida) and


lower exposures in temperate regions (Springfield and Chicopee, M assachusetts).


There was significant seasonal variation in both geographic regions.’ The average


number of pesticides detected in indoor air in households considered to have “high


pesticide usage” was eleven,whle “medium usage” homes had an average of seven


detectable target  and “low” use homes had an average of five different


pesticides detectable in indoor air.As many as 20 differentpesticide residues were


found in indoor air in homes.The mostprevalentpesticides were chlorpyrfos,


diazinon, chlordane, propoxur, and heptachlor.  Because these pesticides were all


once registered for home use (although some no longer are) the resdues most ikely


stemmed from use indoors,sometimes in the distant past.Extrapolation from the


NOPES study indicates that, for adults without occupational pesticide exposures,


indoorairinside the home may accountforas much as 85 percentofthe totaldaly


exposure to airborne pesticides.132


Pesticides in indoor air tend to concentrate near the floor.Chlorpyrfos,for


example,was nearly four times more concentrated at12-25 cm (about5-10 inches)


from the floorcompared with greaterthan 60 cm (2 feet)from the floorin a room


with a window open for ventlation. This indicates thatthere is less airmixing near


the floor,and thatthe breathing zone ofan infantorcraw ing toddleris likely to


contain a greater concentration of pesticides during certain ventlation conditions


than the adultbreathing zone.Pesticides in the air can also depositonto surfaces,


including carpets,kitchen counters,and chldren’s  Therefore airborne pesti­


cides eventualy create tactle exposures through skin contactor chldren’s hand to


mouth behavior.The deposited residues,in turn,can become airborne again when


dustis stirred up,or through evaporation from surfaces,resulting in a veritable swirl


of pesticides throughout the home.


An investigation in M innesota measured air levels of various pesticides both


indoorsand outdoorson farms Thisstudy clearly documented “take-home”

exposures ofpesticides.Forexample,on “Farm 1 A,” the farmersprayed hogs


Pesticidesin indoor


airtend toconcen­


tratenearthe


Thebreathingzoneof


an infant craw ing


toddleris ikely to


con fain a greater


concentration of


pesticides during


certain ventlation


conditionsthan the.


adultbreathing zone.
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with lindane to controlmange.He then visited “Farm  for dinner,st lwearing


his work clothing.Finaly,the farmer wenthome and changed his clothes.M easure­


ments taken over the three days surrounding the spraying event revealed that the


indane levels in outdoor air on Farm  increased by fortyfold,whle indoor air


levels increased by twenty-four-fold.Atfarmhouse  abouta quarter mile from the


site of outdoor spraying, indane levels in indoor air increased by fourfold.The


indoor air levels atfarmhouse  were likely due to off-gassing of pesticides from


the farmer’s clothing,whle the greater indoor air levels in farmhouse  may be


due to a combination of infltration of outdoor air and off-gassing from clothing.In


the same study,similar increases in pesticide levels in indoor air were measured


following agricultural applications of other insecticides and herbicides. “Background”


air levels of various pesticides,including alachlor,atrazine, indane,and trfluralin,


were substantially higher in and near M innesota farm homes compared with the


urban homes in Jacksonvile and Springfield studied in the NOPES study.In addi­


tion,indoorairlevels were up to ten times higherthan outdoorairlevels formany


pesticides; this was generally true even when the pesticide was applied outdoors.


The authors concluded,


Thisstudy demonstratesthata directrelationship can existbetween


outdoorapplication of apesticideby a farmerand subsequentelevated


indoorairconcentrationsof thepesticidein hishome.Thedatasuggest


thattransportof residueson thefanner’sworkclothing and/ortrack-in on


shoesaswelasinfltration of aerosolspraydrftcan bemechanisms


contributing toelevated indoorair 


The elevated pesticide levels in indoor air,and the documented presence inside


farmhouses of pesticides registered for agriculturaluse only,indicates a source of


exposure to a substantial subgroup of chldren that must be considered when seting


pesticide use standards.


W hereas pesticides 
PESTICIDES IN HOUSE DUST


thatremain Dustinside homes is known to colectpesticide residues.These residues may include


doorsaregeneraly	 pesticides used for home pest control,including compounds used years ago which


persistin carpets or seep outof foundations thatwere treated for termites,and those

broken down by used outdoors thatare tracked into the home on shoes.An estimated 31 percentof


sun,rain,andsol indoor dust originates in outdoor sol. Researchers estimated that tracking-in of


outdoor solwas the principalsource of abouthaf of the pesticides detected in the

m icrobes,indoors


indoor air of one monitored hom e W hereas pesticides that remain outdoors are

they may accumulate generally broken down by sun,rain,and  microbes,indoors they may accumulate


undegraded in carpets un-degraded in carpets and furniture for years.For smalchldren,house dustis a


majorroute ofexposure to pesticides,lead,and  Because ofchldren’s

and furniture for lower body weightand higher dustingestion,their risk from toxic chemicals in dust

years, is estimated to be atleast12 timesgreaterthan thatof
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A variety of methods have been used to colectand quantfy pesticide residues in 
dust, including modified vacuum cleaners, polyurethane foam rollers, coton gloves, 

and bare-hand presses.  A recentpublication also demonstrates the vaidity of 

dust from used household vacuum cleaner bags.142 The various methods


have been found to be comparable,making itpossible to testforpesticide residues in


house dust and to quantfy the range of concentrations found in homes,particularly


in impacted areas such as in agriculturalsetings.


Hom es In Non-Agricultural Areas


Household and yard pesticide use is very common among the general population.


A study in M issourifound that97.8 percentoffam ies use pesticides atleastonce


during the year,and 70 percentofpeople reported using pesticides in the home or


yard during the firstsix months ofa chld’s lfe. The commonly used herbicide


2,4-dichlorophenoxyacetic acid  which has been inked in both humans and


dogs to non-Hodgkin’s lymphoma,can be carried indoors after application on


lawns.One investigation revealed that3 percentof dislodgeable residues of 2,4-D


on a lawn was tracked indoors and accumulated in carpet  Although 2,4-D


and many other lawn and garden pesticides normaly break down fairly quickly into


less toxic forms from outdoor weathering factors such as wind,rain,sun,and sol


microbes,they can inger in the indoor environmentfor years.Carpets,house dust,


and furniture become long-term sinks for pesticides.132 Calculations based on a


single lawn application of 2,4-D indicate thatdetectable levels of the pesticide can


remain in carpetdustup to one yearaftera one-time outdoor


A variety of pesticides have been detected in non-farm homes:


� An in-depth study ofa home in San Antonio,Texas,revealed detectable residues 

of16 pesticides in the iving room carpet.Gradients ofmany ofthese pesticides were 

apparent from the garden onto the front doorstep and into the carpet indicating that 

the pesticides were likely transported into the home primarly on shoes.135 Thus, 

“tracking-in” of pesticides is likely to be fairly common and should be considered 

for allpesticides which are registered for use on lawns and gardens. 

The Non-Occupational Pesticide Exposure Study  measured levels of


selected pesticides in carpetdustof nine homes.The average number of targeted


pesticides measured in carpetdustin any single home was 12,compared to 7.5 pesti­


cides on average in the airsamples in the same residences.M any ofthe less volatle


pesticides were notdetected in indoor air butwere found in carpetdust.7 Older


carpets had the highest levels of pesticides,indicating accumulation over time.


Numerous pesticides thathave been banned in the United States were detected


and quantfied in carpetdust,particularly in older homes.These included DDT,


heptachlor, aldrin, dieldrin, and


Similar results were found in numerous other smalstudies in a variety of


setings.A smalstudy in the Raleigh-Durham area of North Carolina found a range


of 8 to 18 differentpesticides in dustin the nine homes sampled.Pentachlorophenol,


a wood preservative and endocrine disrupting chemical, was detected in every


household sampled, whle chlorpyrfos and numerous organochlorine pesticides


A study in M issouri


found that97.8 


centof fam iesuse


pesticidesatleast


onceduring theyear,


and70percentof


peoplereported using


pesticidesin thehom e


yard during the


irstsix m onthsofa


chld’s fe.
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propoxur,the


estimated exposure


forasix-to-nine


m ontholdchid


on acarpet


application


following thelabel


instructionswas


abovethehum an


LowestObservable


AdverseEffectLevel


foracute


healtheffects.


including DDT were found frequently.  Samping in this study of pesticides in


indoorairat6 inches offthe ground (the breathing zone ofa craw ing toddler)and


of pesticides in dustrevealed thatthe dustingestion of certain pesticides could


exceed inhalation exposures fora young chld in some ofthe homes


The Lower Rio Grande EnvironmentalExposure Scoping study looked for a


wide variety of chemicals,including pesticides,in the spring and summer of 1993


in a smallnumberofhomes in a farming area. Unfortunately no chldren were


studied during the pilot phase.This study showed that levels of chlorpyrfos


measured in indoor air and dustand the levels of a metabolic byproductof


in the urine ofadults living in the house were highly  Thus in


adults,levels of pesticides in indoor air and dustin the home are strong predictors of


actualexposure.In chldren,there is a inear correlation between the concentration of


lead in indoor dustand blood lead level Although the relationship between pesti­


cides in house dustand levels in chldren’s body tissues and urine needs further


investigation,the data on lead demonstrate thata  in house dustcan getinto


chldren’s bodies.


Evaluations ofpesticide levels in carpetdustin 362 homes with chldren


throughout nine states revealed wide variab ity in the concentrations of pesticides


identfied. Two pesticides, orthophenylphenol (a fungicide and disinfectant) and


chlorpyrfos,were found in the majority ofhomes sampled (96 percentand 67 percent


respectively).W hle the median concentration of chlorpyrfos measured in dust was


notvery high (0.54  the maximum measured concentration exceeded the


median by nearly a thousandfold (324  This range of variab ity was also


typical of other insecticides measured in this study,including the organochlorines


and  the synthetic pyrethroid  and the carbamates


(carbaryl and bendiocarb). This study confirms thatsome chldren are exposed at


levels many times greater than the average chld.


The Ca fornia Department of Health Services reviewed an industry study on


pesticide absorption from carpets following indoor pesticide use.In the case of


propoxur,the estimated exposure for a six-to-nine month old chld playing on a


carpet after application following the label instructions was above the human


LowestObservable Adverse EffectLevel(LOAEL)foracute health effects.For


dichlorvos,the predicted dermal exposure to a six-to-nine month old chld following


application approached the ratorallethaldose for50 percentofthe animals


For chlorpyrfos applied similarly,the dermaldose was nearly 90 times the minimal


human response level for acute symptoms. Although some ofthese specfic pesti­


cides are no longer used for indoor broadcast applications,these estimates lustrate


the significant potential of infant and toddler exposure from contact with pesticides


in carpetdust.


Farm  Hom es


Pesticides used on fam ily farm s end up in increased concentrations inside


the hom e, com pared with hom es in non-agricultural areas, as the following


studies show:
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 A study of dustexposures among farm chldren was carried 

outin an apple,pear,and cherry-growing area of W ashington 

State.6 A totalof26 farming fam ies,22 farmworkerfam ies,and 
11 non-agriculturalfam ies participated.Allhad atleastone ch d 

between the ages ofone and six.Solfrom outdoorplay areas was 
sampled,as was household dustfrom indoor play areas.These 

samples were analyzed for the presence and concentration of four 

organophosphate insecticides: azinphos-methyl, phosmet,  . 

and ethyl parathion. Residues found in household dust


and solwere almostexclusively due to  use,rather


than home use ofthese products.One ormore ofthe fourtarget


pesticides was found in 58 percentofthe solsamples outside


agriculturalhomes and in only 18 percentof solsamples near


comparison homes.Atleastone of the pesticides was found in


100 percentofthe  samples from farmworkerand


farmer homes,and alfour of the targeted pesticides were found


in 62 percentof farm homes.In comparison,in non-agricultural


homes,only 9 percentof dustsamples contained alfour pesti­


cides. M edian indoor pesticide concentrations in house dust were


generally 17 to 100 times higherthan outdoorsollevels,although


both were significantly higher in farm homes.Furthermore,


mum detected concentrations were generally 10 to 100 times greater


than the median concentration detected,and the range of detected concentrations was


generally much broader in farm homes.


In the W ashington State study,some agricultural pesticides were detected (albeit


atlower concentrations) even in non-farm homes located more than a quarter of a


mile from an orchard.This may indicate thatdrftof agriculturalpesticides can


contaminate non-farm homes in an agriculturalregion.Itis also notable thatalmost


all of the pesticide handlers in the agricultural fam ies reported using appropriate


personal protective equipment and did not bring their personal protective equip­


mentinto the home.Nearly alof the pesticide handlers also reported washing


the clothing worn under their protective clothing after each pesticide application.


Thus, although the pesticide applicators were taking steps to minimize take-home


exposures to their fam ies,their chldren were st latrisk from elevated exposures


to agricultural pesticides.


A smalpilotstudy in M innesota thattested methods for the Agricultural


Health Study evaluated exposures to farmers at four fam ly farms, measuring


outdoor and indoor air levels, and analyzing outdoor sol, indoor dust, drinking


water,and hand wipes of chldren.For severalherbicides and fungicides,which


would neverbe applied indoors,the indoorairlevelwas up to 10 times higher


than outdoor air levels.Furthermore,as in Texas,an increasing concentration


gradient was found for numerous pesticides from pathway sol to entryway sol to,


finaly,carpetdust.Herbicides such as alachlor and atrazine,chlorpyrfos,and DDT


were allfound on the hands of a three-year-old  These pesticides reflected


pesticide use. 
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the patern found in household dust in that farmhouse,and impied that this ch d


was exposed to agriculturalpesticides notregistered for home use.


An additionalreportfrom the AgriculturalHealth  in M innesota,Iowa,


and North Carolina reported thathouse dustlevels of herbicides such as alachlor,


metolachlor,atrazine,and  increased by tenfold to one hundredfold in one home


following field applications.Detection frequency of atrazine in house dust on Iowa


farms increased from 75 percentto 100 percentduring the application season,the


median concentration increased tenfold, and the maximum detected concentration


increased one hundredfold.W hen compared to the herbicide levels detected in


farm homes,farmhouses had significantly greater frequency of detection and ele­


vated concentrations in dust.The authors conclude,“Usage of herbicides and other


agricultural pesticides on the fam ly farm may significantly elevate the potential for


exposure of young chldren to these chemicals whle growing up on the


Contactwith house dust,including inhalation,ingestion,and dermalcontact,can be


primary routes ofpesticide exposure forsmalchldren.Extensive experience with lead


exposure has conclusively demonstrated thatwhen levels oflead are elevated in house


hold dustand sol,blood levels ofthis  are also elevated in


These multiple and cumulative exposures must be considered when seting pesti­


cide tolerances in order  repeating the mistakes of the past.


pesticides


areknown to 


tratetheskin,so


exposures from


pesticideson hands


wou d beboth oral


and derm al.


PESTICIDES ON  FARM  CHILDREN’S HANDS


“W ethinkofourch dren whoareathomeand aboutthefutureofthose


ch dren. wedonothing,perhapsthey wilsay ‘my parentsdid nothing,


and they could havestopped this.“’


All studies that have investigated dermal exposures to pesticides in adults or


chldren have found thatskin contactis a major route of exposure,particularly in


chldren.Numerous pesticides are known to penetrate the skin,so exposures from


pesticides on hands would be both oraland  Hands moistwith saiva


colect more pesticide residue than dry hands. Because young chldren often have


wet,sticky,saiva-moistened hands,they are likely to colectmore pesticide from


carpets and other surfaces than would be predicted extrapolating from dry-hand


presses.Farm  pesticides on their skin from household pesticides,lawn


and garden pesticides tracked into the home,and agriculturalpesticides in the sol,


orthatenterthe home through  oron clothing.


Several smal studies have shown that pesticide resdues can accumulate on many


common objects that chldren touch:


A totalexposure estimate afterbroadcastspraying ofchlorpyrfos in a three-room


residence revealed thatthe totalestimated absorbed dose for an infantin the days


following the pesticide application were between 1.2 and 5.2 timestheNo Observable

EffectLevel(NOEL),and between 10 and 50 times the human reference dose
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Dermal absorption represented approximately 68 percent of the total projected


exposure to an


A recentstudy revealed thatchldren’s toys can accumulate pesticide residues


and may representsignificantsources of exposure.133 The investigators sprayed


chlorpyrfos insde a home according to the labeldirections,and after the recom­


mended airing period placed plush and plastic toys in the room.The toys were


tested for pesticide residues periodically over a two week period.  accu­


mulated on both types of toys,apparently due  absorption from the air into the


plastic and felt materials.A multi-pathway exposure estimate (not including food


and water ingestion) based on the scenario of a three-to-six year-old  playing in


the room one week afteran appication ofthe pesticide revealed a totalexposure

estimate more than 20 timesgreaterthan the U.S.EPA reference dose.A chld in this


environment would receive about two-thirds of their total dose from hand-to-mouth


exposure,aboutone third from skin penetration,and a smallamountfrom inhala­


tion. Label instructions regarding reentry times into indoor environments after pesti­


cide applicationsare based on the period oftime needed forairlevels (in the adult

breathing zone)to decrease to “safe” levels.These reentry times do notaccountfor


the factthatpesticide vapors can be more concentrated nearthe floor,and forthe


deposited pesticides on surfaces thatcan resultin dermalexposures to chldren.


A smalstudy of chldren from middle class non-farm fam ies in North Carolina


found that there is a strong correspondence between pesticide concentrations detected


on chldren’s hands and levels found in carpetdustin the home,Among the four


chld participants,between one and six different pesticides were recovered by hand


rinse samping.Pesticides detected on  hands included chlordane,heptachlor,


pentachlorophenol,chlorpyrfos,and dieldrin.It is notable that several of these were


banned but are st l persistent in the indoor environment,and st l causing exposures


to chldren.140


In a smallstudy in M innesota,hand wipes offarm chldren taken in the days


following pesticide application by the father revealed significant residues of the


same pesticides thatthe father had recently applied on the farm.Similar pesticides


and quantities were found on chldren’s hands on sequential days, and particular


residue profles were found consistently in different fam ies.On three farms,investi­


gators detected a totalof17 differentpesticides on the hands ofnon-working chldren


ranging from age 3 to age 15. Eightpesticides,including alachlor,atrazine,2,4-D,


dicamba, pentachlorophenol, chlorpyrfos, propoxur, and DDT were all found on the


hands of one three-year-old chld living on a farm.On another farm,a four-year-old


and an eight-year-old chld also had residues of nine pesticides detected on their


hands.160


In an in-depth investigation of four Iowa fam ly farms,there were significant


differences between pesticide detections during the application season as opposed to


during a non-application period,even when the pesticides were appied m les from


the farmhouse.A totaloffive herbicidesand eightinsecticideswere.detected on the

hands of wives and chldren who were notdirectly involved in farm work during


the application season. An average of more than two pesticides was detected per


Hand wipesof


ch dren taken in the


days following pes


application by the


fatherrevealed


cantresidues ofthe


sam epesticidesthat


thefatherhad recently


applied on thefarm .
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hand wipe and concentrations were higher compared to the average of 0.4 pesticides


detected per wipe during the non-application season. Strong correlations were


observed between levels of individualpesticides in indoor air,carpetdust,on food.


preparation surfaces,on the mother’s hands,and those levels on the chld’s hands.


One three-year-old chld had atrazine and  on his hands afterhis father


applied these herbicides on the farm.Both pesticides were also found in the carpet


dust.Itis clear from this study thatpesticide use by a fam ly member outside the


home can resultin elevated levels of the pesticide inside the home,and ultimatelv


resultin exposures to fam ly members.


.


A totalof diferent


pesticideswere


detected in thehouse


dustsamples.Two


pesticides,diazinon


and chlorpyrfos,were


found on thehandsof


three outofthe ive


farm worker ch dren


sam pled.


In a pilotstudy often homes and one day-care centerin the San Joaquin valey,


researchers from the Ca fornia Department of Health Services demonstrated the


feasibiity of performing high quaity testing of farmworker homes for pesticide


residues.Approximately 50 pesticides were used within one m le of the town during


the months preceding the testing.Samples of house dustwere colected,along with


hand wipe samples from the toddlers in each fam ly An accompanying


naire obtained information about pesticide use in the home,parental occupation,and


the chld’s activities.” Although home pesticide storage and use appeared generally


to be lower among farmworkers,pesticide loading in house dust was generally


greater.A totalof12 differentpesticides were detected in the house dustsamples.


Two pesticides,diazinon and chlorpyrfos,were found on the hands of three outof


the five farmworker chldren sampled,atlevels as high as 100 nanograms.None of


the chldren in non-farmworker homes had detectable pesticide residues on their


hands.A screening risk assessmentrevealed thatthe diazinon exposures to two of


the farmworkerchldren coud exceed the U.S.EPA’s chronic reference dose from


hand-to-mouth exposure alone,The reference dose is setata levelthatis predicted


to cause no long-term health effects,so any exceedance constitutes a risk.


Allof the studies concerning residues of pesticides on chldren’s hands and toys


have been smal,mostly pilotinvestigations involving only a few fam ies.The


Ca fornia farmworker pilot study revealed concentrations of organophosphate


pesticides on the hands of toddlers thathave potential toxicological significance.The


knowledge that agricultural pesticides can be brought into the home,accumulate in


carpet dust,and end up on chldren’s hands should be considered when evaluating


cumulative exposure and risk from pesticides,even those not registered for


household use.
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CH A PTER 6


C O N FIR M IN G E XPO SU R E:

P ESTICID ES  IN BLOOD

AND U R IN E .


Few studies have been done involving biological


pesticide exposures, particularly among chldren.


monitoring for environmental


Analytical methods capable of


detecting residues ofpesticides in blood orurine are st lquite limited.Only a few


laboratories in the U.S.are capable ofdetecting low levelexposures to some ofthese


compounds accurately and precisely.In fact,only the persistent


pesticides,mostof which are banned,are routinely measured in blood.A panelof


12 pesticide metabolites can be measured routinely in urine atthe NationalCenter


for Environmental Health M ost of the organophosphate pesticide residues,and


as many as eleven herbicides can reportedly be measured in urine.163 Yetthere


are numerous pesticide active ingredients and degradation products that are not


readly measurable in humans,orare notmeasurable atall.In the cases where the


methodology exists to measure pesticides in humans,residues are frequently detected,


and correlate with environmental exposure levels.It would be particularly helpful to


have more data on the levels ofpesticides in the blood and urine offarm chldren in


comparison with chldren who do not ive in agricultural regions.


O nlyafew


laboratoriesin the


U.S.arecapableof


detecting low level


exposurestosome


NON-FARM  FAM ILIES


Testing suggests that pesticide residues in human bodily fluids are common:


There is evidence thatthe levels ofpesticides in house dustare correlated with


levels of the same pesticides measured in human blood.This information is based


primarly on a smalstudy in Colorado in which positive correlations were found


between pesticides in dustand pesticides in  This study did notevaluate


other routes of pesticide exposure including food,water,and air.


In the NationalHealth and Nutrition Examination Survey (NHANES III,


a sample ofover900 adultvolunteers from alregions ofthe country,


ages20 to 59,wasrecruited forsamping ofa panelofpesticidesin urine.8 Farm


populations were not specifically examined in this study,and chldren were not


sampled.Only abouta dozen pesticides thatare readly metabolized into


soluble products and eiminated in urine could be measured.M etabolites of two


organophosphate pesticides, chlorpyrfos and parathion, were detected in 82 percent


ofthese pesticide


com pounds accurately


and precisely.
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and 41 percentrespectively of the people tested.Both chlorpyrfos and parathion


are major agriculturalpesticides;chlorpyrfos is also registered for use in the home.


Pentachlorophenol, a wood preservative, was also commonly found, detected in


64 percentof the people sampled,and a metabolite of p-dichlorobenzene,a carcino­


genicpesticideusedinmothbalsandtoiletdeodorizer
s, 
of98 percentofpeople tested. These findings indicate that low-level exposures


to pesticides are extremely prevalenteven in the adultgeneralpopulation of the


United States.

All197 chldren in an Arkansas community had detectable residues of


chlorophenolin theirurine atlevels ashigh as240 ppb.A metabolite of


benzene was also detected in 97 percentofthe chldren.The herbicide 2,4-D was


found in the urine of20 percentofthe chldren,even though itis extremely short


ived in the body,implying thatone outoffive chldren was exposed to this pesti­


cide shortly before their urine was colected for analysis.9 This community was seen

All197 ch dren in an as fairly representative and not disproportionately exposed, implying that pesticide


Arkansas community exposures are ubiquitous among chldren in the United States today.


had detectableresi­


duesof


phenolin theirurine.


The herbicide


wasfoundin the


urineof20 percent


ofthech dren,even


though itisextrem ely


short ived in the


body.


FARM FAM ILIES


There is evidence thatfarm fam ies experience elevated levels of pesticide residues


in their blood and urine:


A report from the Agricultural Health Study indicates that agricultural fam ies


can receive an absorbed dose ofpesticides afterapplication by a memberofthe


fam ly.The reportused indoor air samping,hand wipe samping,serum,and


urine monitoring to evaluate exposures to the fam ly of one farmer applicator.


The farmer applied carbaryl to pumpkins using a hand-cranked duster.His serum,


carbaryl levels rose by three-orders-of-magnitude following use of the pesticide,


and the carbarylmetabolite was detectable in his urine.Urine metabolite measure­


ments on the spouse and two chldren demonstrated a doubling of excretion of the


carbaryl metabolite following application of the pesticide.These results were seen


even in the absence of a quantfiable increased carbarylconcentration in indoor air


orhousedust.166


Residents living near fields sprayed with organophosphate pesticides had smal


reductions in plasma and whole blood levels of the neurotransmiter enzyme


esterase during spraying season compared with residents iving furtherfrom the


fields,and with theirown cholinesterase levels off-season.Atthe same time,infirmary


records indicated a significantincrease in visits for certain symptoms on days when


organophosphate pesticides were sprayed. Symptoms included respiratory problems,


headache,and eye irritation. These data indicate thatexposures to organophosphate


pesticide drft may result in quantfiable choinesterase inhibition in nearby residents.


Preliminary results from the AgriculturalHealth Study revealthatelevated blood


serum pesticide levels have been detected in some farm fam ies.The hazardous pesti­


cide dieldrin,which hasbeen banned in the United Statessince 1987,wasfound


atsignificantly elevated levels in the blood ofallmembers ofone ofthe six farm
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fam ies sampled.  investigation revealed persistently elevated levels of this


pesticide in food samples on the farm,although allegalfood uses ofthis pesticide


werecanceledin Otherpersistentpesticidesidentfiedin theblood farm fam­

ies included chlordane and trans-nonachlor.  This finding may have significant


impications for allenvironmentally persistentpesticides.If the  is determined


to come from persistently contaminated farm sol,then itis even more importantto


stop using environmentally persistent pesticides, clean up the contaminated sol, and


considerthe cu  risks from use ofthese toxic chemicals in the past.


Farm chldren underage six in a fruitgrowing region ofW ashington State were


tested for urinary dimethylthiophosphate  a metabolite associated with


exposure to the organophosphates azinphos-methyl and phosmet, two highly toxic


agriculturalpesticides notregistered for use in the home.The testing compared


46 fam ies with a member involved in pesticide application and whose residence


was within 200 feetofan orchard with 13 fam ies who had no members working in


agriculture and who lived farther from orchards.  was detected in 66 percent


of the farm chldren ata median concentration four times higher than in comparison


chldren.However,  was also detected in approximately 40 percentofnon-farm


chldren.12 The non-farm chldren may have been exposed from dietary sources,pesti­


cide drft,or contaminated soland dustin this agriculturalregion.


In this same study,younger chldren tended to have higher pesticide concentra­


tions in their urine than older chldren,consistent with expectations about dispro­


portionate exposure. iving closer to an orchard also tended to have sightly


higher pesticide residues in their urine.The habitof wearing work shoes inside the


home also correlated with measured exposure among the chldren of pesticide appli­


cators. The methodology in this study may have tended to underestimate exposures


due to the imited panel of urinary metabolites evaluated.Thus this study proves


thatchldhood exposure to agriculturalpesticides in farm areas does occur and can


be significant,butthe imitations of the study make itdifficultto use for actualy


quantfying total exposure.


Factors


There is a consistentassociation between higherresidues of  pesti­


cides in blood serum and black race and lowersocial  No similarstudies


have been done of  farmworkers,butexposures are likely to be similarly ele­


vated.M any farm workers are non-white and are known to bear a disproportionate

Thereisaconsistent
burden of exposure. These associations indicate yetanother reason for concern


over certain disproportionately exposed groups of chldren. Non-white poor chldren association between

iving in farm communities are the most ikely to be impacted by pesticides and are


the most ikely to suffer from any potentialhealth effects from this exposure.


M ethods should be developed to measure levels of  pesticides used in our


environment in both environmental media and in human tissues or urine.Such


methods should be applied to farm chldren and other particularly exposed popu­


lations to quantfy the total exposure among these groups.


higherresiduesof


organochlorine


in blood serum


and blackraceand


lowersocialclass.
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CH A PTER 7


C O N C LU SIO N SAN D


R EC O M M EN D ATIO N S 


A chldren are surrounded by pesticides, although evidence suggests that farm


chldren receive greater exposures from more sources than other chldren.


Cumulative exposures from alsources can resultin significanthealth risks.W hen


exposures have been evaluated,they frequently approach or exceed the “safe”


reference dose for individualpesticides.The Food Quaity Protection Actrequires


thatU.S.EPA take into accountallroutes ofpesticide exposure in tolerance


decisions.In addition,any exposures mustbe shown to pose a negligible risk to


children.


Although the exposure data are limited, particularly with regard to migrant


farmworker chldren,and lack the large study sizes that would alow quantitative


extrapolation,there is ample evidence thatchldren are exposed to pesticides


through food,water,indoor and outdoor air,sol,dustand skin contactwith


contaminated surfaces.Allof these routes mustbe considered in making the


determination,as required by the FQPA,thatthere is a reasonable certainty of no


harm to chldren.In the case of chldren iving on agriculturalland and chldren


whose fam ies work in the fields,there is now sufficientscientfic evidence to


indicate thattake-home exposures do occur.As a result,even pesticides thatare


labeled foragriculturaluse only can reach chldren who live in these homes.Itis not


sufficientto conclude thatbecause a pesticide is notregistered for household use


that no household exposures occur.


The research we have compled for this report suggests that the organophosphate


pesticides pose a particular threatto farm chldren.These are ubiquitous chemicals


thatshare common acute and chronic effects.Some persistin the environment,


particularly indoors,and pose a combined risk of neurotoxicity.They are used on


crops as welas in the household and therefore are found in mosthousehold dust


and air.Severalstudies have found levels of organophosphates in dustand on the


hands of chldren thatare likely to lead to significantexposure.


Further investigations of farm chldren are needed. Larger-scale exposure


assessmentstudies wilconfirm and furtherquantfy the extentofexposure among

this group of chldren.Health assessments are also necessary to evaluate the


existence of current health impacts related to pesticide exposures.However,we


cannot await absolute scientfic proof of harm whle allowing known exposures to


continue unabated. Adequate evdence already exists to demonstrate a public health


W ecannotawait


absolute scient ic


whle


allowing known


exposures to con


unabated.
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problem.This evidence should justfy action to protectthe mostexposed and most


vulnerable among us from these poisons.If we protectthis sentinelpopulation of


farm chldren,then we are more likely to protectallchldren.  recommenda- .


tions for immediate action follow.(For an additionaldiscussion ofrecommendations

raised by farmworkergroups,see Protecting Ch dren from Pesticide


Exposure:Recommendationsofa Coaition,October1998,Farmworker

Justice Fund,W ashington,


REGULATORY PROTECTION


Designate farm chldren as a sentinelgroup thatneeds to be considered and


protected in alltolerancedecisionsundertheFQPA.Ifthehigherlevelsand addi­

tionalroutes of exposure experienced by farm chldren are notconsidered in seting


tolerances,this violates the chld protection provisions of the law.


Address currentdata gaps with regard to excess exposures among farm chldren


by including an additional tenfold safety factor into threshold-based risk assess­


ments forfood tolerances.The FQPA requires use ofsuch a tenfold factorunless U.S.


EPA can demonstrate,based on reliable data,thatallinfants and  wilbe safe


using a differentsafety factor.Itis clearthatwith regard to farm chldren,there is


disproportionate exposure, and uncertainty about the degree of exposure. Thus an


additional chld-protective safety factor should be used to set tolerances for any


pesticides to which farm chldren could be exposed.


Consider non-dietary routes of pesticide exposure for farm chldren in estab­


ishing health-protective food tolerances.Chldren receive a large daly dose of


pesticides from indoor air and dust.In the case of farm chldren,these exposures


are notjust imited to’pesticides registered for household use.Risks to chldren


from take-home exposures mustbe considered in seting tolerances for all


agricultural pesticides.


Phase outCategory Iacutely toxic pesticides,and phase outuse ofthe most


hazardous neurotoxic organophosphate and carbamate pesticides,endocrine


disrupters, and carcinogens, whle developing and promoting alternative pest


management practices.

Reevaluate post-application reentry intervals to account for chldren.If chldren


are to continue to work legally in agriculture,then alreentry standards mustbe


reevaluated to adequately protect chldren as recommended by the Chldren’s


Health Protection Advisory Commitee.


Reevaluate otherprovisions in the farm W orkerProtection Standard  CFR

Parts  to require thatlaundry services be provided for all“normalwork


attire” so that workers do not have to bring potentially contaminated clothing home,


and thatshowerand lockerroom faciitiesbe provided.


Recognize that migrant farmworker communities are particularly at risk from


.


pesticides and,in accordance with the President’s Executive Order on Environmental


Justice,take action to promote enforcementof key legalrequirements thatcould help
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protectthis community under the FQPA and EPA pesticide rules,including the


W orkerProtection Standard.170


Increaseresearchintoexposuresandhealthstatusoffarm chldren.Biological

monitoring of pesticide residues in urine is particularly useful for assessing total


exposure.As required by the Executive Orderon EnvironmentalJustice,U.S.EPA


must “improve research and data colection relating to the health and environment”


of farmworkers and must “ensure greater public participation” in study design.


M ore scientfic information w lallow more informed


Do notregisterpesticides foruse in the environmentunless there is an


estabished laboratory methodology for measuring residues of the pesticide in


environmental media and in the human body.


Conduct targeted pesticide air monitoring in agricultural communities during


major pesticide application periods to detect airborne toxic drft.Communities on


agricultural-urban interfaces may be significantly exposed to airborne pesticides.


Targeted monitoring w l ensure compiance with existing regulations and w l


identfy problem areas requiring mitigation.


Chldren under age 18 should notbe handling  substances or


operating machinery.89


Provide affordable,accessible day care forallworking fam ieswith young chldren.


Inform workers aboutthe identity of chemicals they may be exposed to,and the


known or potentialhealth effects of these chemicals.Only with fullknowledge can


they take action to protectthemselves.


Provide water,soap,and towels to agriculturalemployees to alow them to


wash off pesticide residues routinely and after emergency exposures.


Expand alternative agricultural programs such as integrated pest management


and increase funding for research on non-pesticide alternatives or organic


farming practices.IPM  programs have often been opportunities for public relations


ratherthan true efforts atpesticide use reduction.USDA should adopta formal


definition of IPM  thatincludes significantand measurable reduction of pesticide use


and avoids use of all organophosphates,category one acute toxicants,carcinogens,


and reproductive toxicants, and then take steps to promote this strategy nationwide.


. Encourage organic farming by instituting stringent national standards. Organic


agriculture is an effective way to reduce pesticide exposures among farm fam ies and


the general public.USDA should encourage truly sustainable and healthy organic


farming practices that provide affordable,high quaity food for fam ies.


OTHER RECOM M ENDATIONS


Create federaland state pesticide use reporting programs such as the current


Ca fornia program thatrequires pesticide applicators to reportthe quantity of


pesticide sprayed,the acreage and crop treated,and the identity of the pesticides


used.Such reporting systems faciitate research into potentialhealth impacts of


pesticides,strengthen pesticide lness tracking,can provide incentives forpesticide

use reduction, and are fundamental for worker and community right-to-know efforts.




l t i
 I il

l

i
 I  i

i

 i

l

l

il

il il

il

i i

l il

il

i

l il  il

THE PRIN CIPLES O F IN TEG RATED PEST M AN AG EM EN T


Integrated PestM anagem entis rooted in the conceptthatpests can be controlled

naturally through biologicalm echanism s and thata certain am ountofpest

dam age is acceptable.Early  definitions applied ecologicalprinciples to

agricuturalse tings, acknowledging the im portant role predators and parastes

play in keeping pestpopulations in check. PM was designed to utize

m anagem enttactics thatpreventpest  from  occurring and to only use

chem ical as a lastresort.


IPM  proponents developed the conceptofan ‘econom ic threshold,” referring to

the levelofinjury a pestcan infictbefore the loss sustained by a lowered crop

yield outweighs the costoftaking corrective action.The practice ofscouting fields

for levels ofpests,their naturalpredators (‘good bugs”),and actual

before treating w th chem icalproducts-was also an early IPM  innovation.


Overthe years,the practice of PM  has strayed from ts origins,with scouting

and econom ic thresholds now often being used to decide when and w th whatto

spray rather than developing strategies thatenhance the effectiveness of

biologicalcontrolm echanism s thatpreventthe need to spray.In recentyears,

researchers and policy analysts have putforth new and im proved definitions of

IPM ,which em phasize ts ecologicaland prevention-oriented principles.


Exam plesof IPM m aybe found in Fields of

Change:A New Crop ofAm erican farm ers finds A ternatives to Pesticides,which

also includes exam ples ofpesticide-free organic farm ing.


Reduce pesticide use in and around schools and day care centers.Reduction


would require informing parents and teachers about pesticide use,requiring thatall

schools and day care centers have integrated pest management  programs,and


creating buffer zones around schools located in agriculturalareas.(See box above.)


Furthermore, particularly hazardous pesticides should not be used in such faciities


atall.


Create funding support for regional laboratories with capab ities for precisely .


and accurately measuring low-levels of environmental toxicants in environmental


media and human tissues.Such laboratories w l allow for improved surve lance,


improved exposure assessment in research studies, and the ab ity to respond rapidly


to environmental disasters.


Farmworker housing should be constructed within the urban growth boundary


of ruralcommunities rather than as labor camps surrounded by fields.In the labor


camps,spray drftfrom fields is almostinevitable,and chldren play in or nextto the


contaminated fields.


Colective bargaining rights are fundamental to farmworkers’ ab ity to protect


themselves and their fam ies from pesticide poisonings.An organized workforce is a


more informed workforce.Living wages are fundamental to decreasing reliance on


chld labor.


Do not retaliate againstworkers for reporting health and safety issues,Only if 
workers feelsafe in speaking outwilsurve lance ofpesticide-related lnesses be 
effective. 
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PRACT CAL STEPS FOR INDIVIDUALS

Farm  Owners


Provide adequate washing faciities,including showers,and locker room facii­


ties with change areas.W ashing up with soap and hotwater before going home to


the chldren w l greatly diminish take-home exposures.


Provide laundry services for work clothes.Employers are required to provide


laundry services for personal protective equipment. These programs should be


expanded to include alwork clothes.


Educate workers about the health hazards of pesticides.Educated workers can


handle chemicals more safely and protect themselves and their fam ies.


Provide ch d care.Ch d care faciities w lallow fam ies to work without


bringing chldren into the fields.


Do notallow chldren in or near fields during,and for an ample period of


time after, pesticide applications. Reentry intervals must be prolonged to protect


children.


Preserve adequate spraying buffer zones between fields and housing or schools.


Pesticide drftis a hazard to localcommunities and bodies ofwater.


Clean pesticide mixing and application equipmentatthe end of the application


season to prevent inadvertent contact exposure of workers and curious chldren.


Selectless toxic pesticides.Avoid using organophosphate pesticides,Category I


acute toxicants, probable or possible human carcinogens, and reproductive toxicants.


Supportpesticide use reporting programs.These are usefulto help develop


farm-specific pest management plans and to evaluate the effectiveness of different


pest management strategies.


Use integrated pest management techniques  and,where possible,switch


to non-pesticide alternative methods of pest control.M any farmers have had


excellentsuccess with reducing or completely eiminating pesticide use on their


farms.Reducing or eliminating pesticide use is the only way to assure thathuman


exposures w l decrease.


Farm w orkers


Do notallow chldren to play in agriculturaldrainage ditches.


Do notuse agriculturalchemicals indoors or around the home.


Do not reuse chemical containers,or bring empty containers or contaminated


equipm ent hom e.


Do notwearwork clothes athome.


Remove outdoor playthings when pesticides are being sprayed in nearby fields.


Do notwash work clothes with other clothes,particularly chldren’s clothes.


W ash  work clothes with hotwater,and handle them with gloves before washing.


If clothes getsoaked with pesticides,throw them away.Don’trisk washing


them or wearing them again.


Do notpick up chldren after work before washing up and changing clothes.


Youremployeris legally required to teach you aboutthe health effects of


pesticides and how to protect yoursef-you should not be asked to handle pesticides
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withouttraining.You should nothave to work in a pesticide-treated field for more


than five days without training.


Your employer is required to provide protective clothing and equipmentto


anyone applying pesticides, and to wash and maintain the clothing and equipment


AllParents


Avoid using pesticides in the home oryard,orstoring pesticides in the home.


Learn to recognize the health effects of pesticide exposures.


W ash  chldren’s hands and toys frequently to remove dust.


Avoid wearing outdoor shoes inside the home--change to house sippers or


sandals oruse a doormatand keep itclean.


� Find out fpesticidesare used atyourchld’sschoolorday care center,and in 

city parks and playgrounds. Campaign for reduction or elimination of pesticide 

spraying in the environments where your chld spends time. 

Purchase organic food whenever possible.Food grown with pesticides can


contain residues thatexpose yourfam ly,and also comes ata costto farm chldren.


Avoid using carpets,particularly thick carpets,in yourhome.They are reservoirs


for contaminated dust.If you have carpets,vacuum frequently with a power agitator.
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GLOSSARY


Acute Toxicity Immediate,or


term health effects.


Category IThe mosthighly toxic

substancesofthefourclassesof

pesticides in U.S.EPA’s classification

system.Thesesubstancescausedeath

orsevere lnessin very smaldoses


through ingestion,inhalation,and

skin contact;they mustbelabeled

“DANGER POISON.”


Chronic Delayed,or


term health effects.


Degradation The breakdown ofa

chemicalin the environment.Usualy


occursviatheaction ofsunlight,

temperature,and microorganisms in

thesol.Thisprocesscan transform

atoxicchemicalinto abenign


chemical,orcancreatenew,toxic

breakdown products.


Endocrine Disruptor A substance


which interferes with natural

hormones.


Exposure Occurs when a person

comesinto contactwith achemicalin

theirenvironment.M ay involve oral

ingestion,inhalation,and absorption

through the skin orthe mucusmem­

branesoftheeyes,nose,ormouth.


GroundwaterW aterthatflowsin

aquifers underground rather than in


rivers,streams,and lakeson the

surface.Groundwateris generally


accessed viawelsand isfrequently


used fordrinking.


Horm ones Naturalchemicals pro­


duced by ourbodiesthatarerespon­

sible forsuccessfulreproduction,

development,normalbehavior,

and maintenance ofnormalbody

processes.


Integrated PestM anagem ent(IPM )

A pestmanagementstrategy thatuses

field monitoring ofpestpopulations,

estabished guideines,and economic


thresholdsto determine fand when


pesticide treatmentsshould be

ut ized.Emphasizestheuseofa


numberofcrop managementtech- .

niques including the conservation


ofnaturalenemiesand the use of

resistantvarietiesto managepests.


LowestObservable

(Adverse)EffectLevel,thelowest


doseofachemicalthatproducesa

measurable (adverse)health effect

on a laboratory animal.


M etabolism The breakdown ofa

chemicalin thebody.Often occurs


viatheaction ofenzymesin the iver.

Thisprocesscan inactivatetoxic


chemicalsorcancreatetoxicmeta­

bolic products.


n-M ethylCarbam ates A class of

insecticide thatinterfereswith

cholinesterase (see

butacts reversibly ratherthan

irreversibly.Nonethelessthesepesti­


cidescan causeacuteand chronic

health effects.Examples


ofcarbamatesinclude carbaryl

and aldicarb


No Observable

(Adverse)EffectLevel,thehighest

doseofachemicalthatdoesnot

produce a measurable (adverse)

health effecton alaboratory animal.


Organochlorines A class of

insecticideofwhich DDT isthemost


wel-known member. are 

quently persistentin theenvironment,


andoftenaccumulateinfat.M os
t 
areknownorsuspectedendocrine

ruptors.Examplesofcurrently used


include dicofol,endosulfan,


methoxychlor,and lindane.


Organophosphates A class

ofinsecticide thatwasoriginaly syn­

thesized during W ord W arIIasa

nerve warfare agent
. 
phatesirreversibly bind to,and

inhibit,an importantenzyme called

acetylcholinesterase.This enzyme is


responsible forrapidly breaking

down achemical(acetylcholine),

which transmits nerve impulses in

insectsand humansaike.Falure to

break down acetylcholine can cause

numerous acute and chronic health

effects.Examplesof include

chlorpyrfos  diazinon,


malathion,and parathion.


Pesticides Any chemical substance

intended to kilpests,including

herbicides(to kilweeds),insecti­


cides(to kilinsects),fungicides(to

kilmold),and rodenticides(to kil


ratsand mice).


Quantitative Risk Assessm ent The

characterization ofthe health effects

expected from exposureto atoxicant,

estimation oftheprobabiity ofoccur­

renceofhealth effects,thedosesat

which thesehealth effectsmay occur,

and recommendation ofan accept­

ableconcentration ofthe in

air,water,food,orin theworkplace.


Reference Dose A doseofa

pesticidethattheU.S.EPA considers

safe forregulardaly consumption

by humans withoutadverse health

effects.Generated by taking the

NOAEL from animalstudiesand


adding uncertainty factors to account

fordifferencesbetween animals and

humans,and susceptibiity within

the human population.


Serum The iquidportionofblood

with the red and white blood cells

removed.Often used formeasure­

mentofchemicalsubstancesin the


body.


Toxic Damagingtohealth.


A chemicalthatcan

produce adverse health effects.


Threshold A levelofexposure below

which no health effectsareexpected

to occur.



