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EXECUTIVE SUM M ARY


P aredesigned to bepoisonous.Yetpesticidesarefound almost

everywhere-in households and schools,in drinking water,even in baby food


Pesticide  are also found consistently in chldren’s urine,when such

testing is performed.


M ounting evidence shows thatchldren have daly exposure to pesticides.The

Scientfic Advisory Panelto EPA’s Office of Pesticide Programs recently reviewed a

study concluding thatevery  nine outoften American chldren age six months

through  years ingest organophosphate insecticides in their food. Organophosphates

kilpestsby poisoning thebrain and nervoussystem.Yetthestudy furtherestimated

thatmore than a m ion chldren each day eatan amountofthese chemicals that

‘exceedsthe safe adultdaly dose setby EPA.


Chldren are notsimply litle adults.A chld’s potentialsusceptibiity to the

toxic effects of pesticides,including effects on the developing brain,nervous,

immuneand reproductivesystems,isoften greaterthan an adult’s.This

vulnerab ity may notextend to allpesticides.Butspecificdataareoften lacking to

distinguish individualpesticides thatare particularly toxic to chldren.


The Food Quaity Protection Act(FQPA)of1996 aims to assure forallpesticides

used on food thatEPA’s tolerances-the pesticide levels legally alowed to remain

in oron raw orprocessed foods-w ould protectinfants and chldren,taking into

accounttheir potentially greater susceptibiity,as welas their unique paterns of

exposure. In particular,the FQPA directs EPA to use an additional,tenfold (10X)

safety factorin its tolerance risk assessments,unless there are “reliable data” on

chldren’s toxicity and exposure thatsupportthe use ofsome othersafety factor.

This means thatunderthe FQPA,the amountofpesticide residue legally alowed to

remain in oron foods w lbe setten times lowerthen itwould have been previously,

untlreliable data is generated describing both chldren’s exposure to thatpesticide

and its toxicity to infants and chldren.


This reportreviews the information on chldren’s exposure to pesticides

typically available to EPA in determining whetherthere are reliable data to justfy

alteration ofthe chldren’s tenfold safety factor.This includesdata on dietary

exposures through contaminated food and drinking water, exposure through

contaminated air,sol,and surface water,and exposure through other non-dietary

sources.W e also scrutinize EPA’s testing requirements,and the most

testing guideines used to guide the generation oftoxicity data on which the Agency

bases its tolerance-seting decisions for infants and chldren under the new law.


Do thesetestsand datatypically provideEPA with “reliabledata”to

departfrom useofthechld-protectiveFQPA safety factor?W efind,in mostcases,

they do not.


Ch ldren arenot

adults.A


ch ld’s potential

susceptibiity to the

toxic of

pesticides,including

effectson the

developingbrain,

nervous,immune and

reproductive systems,

isoften greaterthan

an adul
t 

ON


For some pesticides,such as the organophosphate insecticides,existing data on

chldren’s exposure through contaminated food alone should cause concern.
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many chldren eating anormaldietto exceed EPA’ssafedaly dose

(setforadult
s) 

For other pesticides,however,EPA’s Office of Pesticide Programs (OPP)

usualy lacks the comprehensive and reliable data on chldren’s exposure needed to


thetenfold FQPA safety factor.Forexample:


�	 W aterm ay welbethesingleitem m ostconsum ed by ch dren.EPA adm its 
thatitdoesnothave m onitoring data on pesticidecontam ination 
ofdrinking water to include in its tolerance-setting decisions.Forpesticides 
ike organophosphates, where known exposures through contaminated food are

already worrisome, a chld’s additional exposure through pesticide-laced tap

waterwilonly drive the levelofconcern higher,making the need forstringent

toleranceseven greater.Yetcontamination ofdrinking wateri
scommon, 
with multiple pesticides.


For individualpesticides,EPA typicaly lacks m uch (fany)data on

ch dren’snon-dietary exposures.Pesticidesused on foodsmay have other

non-food uses,on gardensorin homes,forexample.Pesticidesused for

agriculturalor other purposes may also contaminate the surrounding

environment,including the air,soland water.Under the FQPA,chldren’s

exposure via these othersources mustbe taken into accountin seting a

tolerance.Studies confirm thatchldren are exposed to multiple pesticides in the

household carpets,on countertops,even in their toys.Pesticides are used

frequently in schools,  withoutnotfying parents orteachers.Pesticide

contaminants have also been found frequently in sol,rainwater,fog and air-all

ofwhich a ch d can inhale oringest.


The toxicity testing thatEPA requires of pesticide manufacturers,which is largely

performed in laboratory animals and then used in seting tolerances,is often

inadequate to protectchldren as wel.Ouranalysis ofEPA guideines used by

manufacturers to complete these tests reveals data gaps faling into three categories.


Falure to expose anim als during alcriticalperiods ofdevelopm ent

corresponding to ages when ch dren are known to have the greatest

potentialsusceptibiity to the toxic effects ofchem icals. M ost toxicity testing

for food-use pesticides uses only adultanimals. Ofthe two tests required for

food-use pesticides which actualy do expose developing animals,one fails to

continue dosing the animalafterbirth,when many organ systems are st l

developing.How can pesticide tolerances based upon these tests be said to carry

areasonablecertainty ofno to infants chldren?


�	 Falure to assess alendpoints,or toxic effects,ofcriticalconcern to the 
fetus,infantorch ld.NoneofthetestsEPA typicaly requiresoffood-use 
pesticides  assess their toxicity to the developing brain  including effects

on learning and m em ory,toxicity to the im m une system ,or their potential
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fordisrupting theendocrine(horm onal)system . fact
, 
toxicity to the immune system has been requested foronly two chemical

pesticides;developmental has


How can pesticide tolerancesbe said to have a reasonable certainty

ofno harm to infantsand chldren withoutthesetests?Chldren

healthy brains,nervousand immune systemsto become learning,productive,

healthy adults.


In compiance with the FQPA,EPA is st ldeveloping guideines fortesting

a chemical’s potentialfor disrupting normalfunction of the endocrine

(hormonal) system.Normal development of the fetus,infant and chld depends

upon the timely release oflow levels ofvarious hormones from endocrine

organs and their action on differentorgans.Untlguideines and testing are

implemented,a pesticide’s untested potential for endocrine disruption should be

reflected in the tolerance for thatchemical.


�	 Falure to m onitor testanim als for a lfetim e to allow alladverse or toxic 
effects which m ightoccur to becom e evident.The only two toxicity tests 
required for food-use pesticides which employ developing animals,tests for 
developmentaland reproductive toxicity,failto follow the dosed animals to their 
naturaldeath.Theseteststhereforecannot whatwilhappen to exposed 
chldren as they mature,  exposure to othertoxic chemicals,and as 
theirorgans lose theirfullcapacity to function. 

Despite the data gaps described above,many in the agribusiness and pesticide

industries have recently suggested thatEPA back away from routine use of

additionalFQPA safety factorto protectinfantsand chldren.Foritspart,theOffice

of Pesticide Programs recently issued a  policy on use ofthis chld-protective

tenfold factorthatfalls shortofarticulating a strong and presumptive use.


In addition,some industry members have suggested thatEPA should waitto

make decisions untlmore complete data are colected.Itis importantto emphasize

thatdespite certain data gaps for chldren’s exposure and toxicity,the Agency

generally has more than enough data for many pesticides (such as organophosphates

and carbamates) to necessitate immediate serious reductions in,or revocations of

their tolerances. M ore data on chldren’s toxicity and exposure to these pesticides

could only add to the reasons forreducing orrevoking these tolerances.Thus,there

is absolutely no reason forEPA to waitto make these decisions.The agency should

use the bestdata available,and where there are data gapsforfetuses’,infants’,or

chldren’s toxicity or exposure,EPA should retain the presumptive tenfold safety

factor.


Even withoutgenerating new data on infants and chldren,OPP has ample data

on pesticide toxicity and exposures,generally,to justfy concern abouttheir

term effectson infantsand chldren.In 1993,aNationalAcademy ofSciencespanel

presented a compeling summary ofthis data in itsreport,Pesticides in the Dietof


and Ch ldren.Bulding on the NAS panel’s recommendations,Congress

made strong presumptive use ofan additionaltenfold safety factorcentralto the

FQPA.
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Nevertheless,the mostrecently available information from EPA indicates thatit

has retained the tenfold chldren’s safety factorin less than 10 percentofthe initial

tolerancesissued underthe FQPA.W e beieve ourchldren deserve beter.NRDC

therefore makes the following recommendations:


1.	 Strong Presum ptive use ofthe 10X Safety Factor.In its tolerance decisions,

EPA mustmake strong,presumptive use of the additionaltenfold chldren’s

safety factor,as is required by law in the Food Quaity Protection Act,pursuant

to the NationalAcademy ofSciences reportin 1993.


2.	 Convenea PanelofCh dren’sExperts.TheFQPA allowsdeparturefrom use

ofthischld-protective10X safety factor arereliable,

specificdatato usesomeotherfactor.EPA should immediately conveneablue

ribbon panel, comprised of independent pediatricians, pediatric neurologists,

pediatric immunologists, pediatric endocrinologists, and developmental or other

biologists with expertise in effects ofin orearly chldhood exposure to

toxic chemicals.This panel should be augmented with EPA developmental

toxicologists and pediatric exposure assessors.Itshould be charged with

reviewing the state ofthe science on whatcomplete and reliable setoftoxicity

and exposure data would be sufficientto warrantdeparture from use ofthe

tenfold FQPA chldren’s safety factor.EPA should:


�	 Convene these experts under the Chldren’s Health Protection Advisory 
Commitee,whose charteris to assistEPA in the developmentof 
regulations,guidance and policies to address chldren’s health.This group, 
currently formed and functioning,already includes many of the pediatric 
experts needed to answerthe charge above. 

�	 M ake the panel’s deiberations transparentand public,and its members free 
ofconficts ofinterest. 

3.	 Finaize Revised Data Requirem ents and Testing Guideines.EPA should

immediately finaize its revised pesticide data requirements and its most

date toxicity testing guideines.Though imperfect,and typically drafted prior to

passage ofthe FQPA,these revisions are more stringentand beterreflective of

the state ofthe science than are existing requirements and guideines.


4. Review Guideines.On receiving the determination of the blue ribbon panel,

the EPA should again review its toxicity testing guideines to ensure thatthey

reliably assess-individualy and colectively-the full range of toxic effects

mostrelevantto the health offetuses,infants,and otherchldren,including

effects on the developing brain and nervous,immune,endocrine and

reproductive systems, and revise the guideines accordingly. Special attention

should be paid to the numberand adequacy ofexisting criteria,ortriggers,by

which EPA scientists determine when to requesttesting ofa pesticide’s effecton

the developing brain and nervous system,and othercriticalorgans.


5. Review Exposure Databases.On receiving the blue ribbon panel’s

determination,EPA should also review existing EPA,FDA,and USDA exposure

datain termsoftheirreliab ity in describing theexposureoffetuses,infantsand

other chldren to potentially toxic pesticides.
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6.	 Use ofthe 10X Safety Factor Pending Reiable Data.EPA mustnotdepart

from use ofthe additional,chld-protective  factorin seting tolerancesuntl

the.Agency has colected a body oftoxicity and exposure data forthatpesticide

thatmeets the standard ofreliab ity determined by the blue ribbon panel.


Awareness of the lack of chld-specific data for individualpesticides dates back

to before the NationalAcademy ofSciences firstconvened its expertpanelin 1988.

In the ensuing decade,  pesticide data requirements and testing guideines have

remained largely unchanged;gapsin the data provided by pesticide manufacturers

havealso remained largely thesame.Thebiggestchangehascomewith the

increasing recognition thatlarge numbers of chldren are exposed to these pesticides

each day.


Given this history,suggestions by agribusiness,the pesticide industry and others

thatEPA should waitforadditionaldatabeforeimplementing the

protective uncertainty factorare sef-serving.Strong and immediate presumptive

use ofthis tenfold safety factoris necessary notonly to protectinfants and chldren,

butalso ensuresthatten years from now we are notst lwaiting fordata to show,

with reasonable certainty,thatpesticides pose no harm to our chldren.In other

words,strong presumptive use ofthe FQPA safety factoris needed to finaly

generate the data to overcome the uncertainty thatmade the FQPA necessary in the


place.

Any delay in implementing the new chld-protective provisions of the FQPA


should beviewed,atbest,asbare-knucklepolitics.Atworst,itamountsto a

massive experimenton large numbers of fetuses,infants and chldren,an experiment

where we knowingly expose them on a daly basis to pesticides--chemicals designed

to be poisonous in smalamounts.


ix






l

t

i

i
ll

ll

ll

l
i ..

i l

i il
l

i

i  lt
i i

i

i

CHAPTER 1


INTRODUCTION AND FINDINGS


P arefound nearly everywhere.They areused to kilavariety ofpests,

including insects and weeds,mice and rats,fungiand microbes,cockroaches and


termites.Agriculturalpesticidesare used on food and non-food crops,on corn and

soybeans,coton and trees.Sometimes the same pesticides are sprayed inside

households,schools and businesses,orused on pets,lawns and gardens.


About  differentpesticide “active ingredients” are registered with the U.S.

EnvironmentalProtection Agency (EPA),and these are mixed with other chemicals

to produce around 21,000 pesticide products.’ Among registered active ingredients,

nearly 60 percent(489 pesticides)are allowed to be used on  orfeed crops.*


Pesticidesarefound in nearly three-quartersofthe  and vegetablesmost

commonly eaten by chldren? Pesticides and their metabolites contaminate baby

food,’ and drinking water. They have been found to persiston countertops and on


in households and schools;’even in chldren’s

Pesticidesarebig business.Each year,morethan 4.5 bi ion poundsof


pesticides are used in the United States.In 1995,this included around 1.2 bi ion

pounds of conventional i.e.chemicals used in homes,on farms and

gardens and forindustrialapplications-and otherpesticide chemicals

petroleum etc.). Chlorine and hypochlorites make up the bulk ofthe remaining

pesticides used.M ore than $11.3 bi ion was spenton pesticides in 1995,with 70

percentof this spenton agriculturaluses.’


Pesticides concern the public because they are specifically designed to

being engineered to disruptthe nervous,reproductive and other organ systems


in insects,rodents and othercrop pests.Since humans share with these pests many

ofthe same biologicalbuilding blocks,pesticides can also poison the people who are

exposed to them.EPA has acknowledged,“A lpesticides are toxic to some degree.

This means they can pose some risk to you,to yourchldren and pets..“”


A chld’s susceptibiity to pesticides,and their potentially toxic effects on the

developing brain,nervous,immune and reproductive systems,is often greater than

an adult’s.Chldren’s vulnerab ity can stem from an inherentsensitivity,due to

their rapidly developing organs and immature protective systems,as welas from

greater pesticide exposures.Pound for pound,chldren breathe,eatand drink more

than adults;they putmore into theirmouths,and theiractivities are closerto the

ground,where pesticide residues in air,in dirtand on floors are often greatest.”

W hen  itcomes to pesticides,chldren are notjust itle


Chldren are notnecessarly more vulnerable than adults to  pesticides,M uch

needed and often lacking,however,are specific data to fully describe chldren’s


Pesticides are

found in nearly 

quarters ofthe

and vegetablesmost

commonly eaten by

ch ldren.Pesticides

and theirmetabolites

arealsooften

inbabyfood,in

drinking water,in


and

schools
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exposures to individual pesticides,and to distinguish those pesticides particularly

toxic to chldren from those which are less toxic.


Notallpesticideslack such data.Organophosphorusinsecticides,or area

class ofwidely used pesticides known to be poisonous to the brain and nervous

system.TheScientficAdvisory Panel(SAP)to EPA’s Office ofPesticidePrograms

(OPP)recently reviewed astudy prepared by theEnvironmental Group

(EW G)finding thateach day,1 mi ion chldren between six m onths and 6 years


ofage ingest  atlevels which exceed EPA’s safe daly dose,or“chronic

reference EPA reference doses are based largely on tests performed on

adult animals.


The excessive levels found in this study did  even include the potential

organophosphate exposures chldren face from contaminated drinking water and


non-dietary sourcesofexposure.The study’s findings,based on the most

recentfood consumption data and pesticide residue data from  FDA and USDA,

suggestthatstrong and immediate action is needed to adequately protectinfants and

chldren from this group ofpesticides.Notto acton this information is itsefa

decision to continue exposing potentially huge numbers of chldren to chemicals

known to be toxic to chldren’s brains.


Given the ubiquity of pesticides,their inherenttoxicity,chldren’s potential

vulnerab ity,and gaps in the scientfic data with respectto chldren,why notjust

imitchldren’s exposure to pesticides-atleastuntlreliable toxicity and exposure

data can assure thatthese exposures pose no harm? Common sense would seem to

demand it.Buthistorically,health concerns have notalways been paramountin the

regulation ofpesticides (See opposite page fora BriefHistory ofPesticide Laws and

Regulations).


In 1993,the NationalAcademy of Sciences-NationalResearch Councl

released a landmark reportfinding thatexisting pesticide regulations did not

adequately protectchldren  pesticide exposure in foods.” The report,

Pesticides in the Diets of  and Ch ldren,highlighted research showing that

chldren are more than just“litle adults” in theirsusceptibiity to pesticides? The

study also recognized numerous shortcomings in the ab ity of EPA’s testing

protocols to  address chldren’s exposure to a pesticide and its toxicity to infants

andch ldren?.


The NAS reportgave impetus to passage and signing ofthe Food Quaity

Protection Act(FQPA)of In contrastto earierpesticide laws,the FQPA set

a clearhealth-based standard forpesticide safety,one based on “a reasonable

certainty thatno harm w lresult  aggregate exposure to the pesticide chemical

residue,including alanticipated dfetary exposures and allother exposures for which

there is reliable information.“”


Passed unanimously by Congress,the new statute makes protection of infants

and chldren the top priority in seting pesticide residue imits on food.The FQPA

directs the EPA to assure thatthe tolerance-oramountofpesticide alowed to

remain on orin raw orprocessed foods-forany particularpesticide used on food

crops,fully accounts for a chld’s potentialsusceptibiity,especially when chldren’s

toxicity and exposure data forthatpesticide are lacking.W hen  signing the FQ PA
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A BRIEF


Historicaly,pesticide regulation has balanced the risks ofpesticide

econom ic benefts. The FederalInsecticide, Fungicide and Rodenticide Act

the firstattem ptto regulate pesticide usage in 1947 (thas subsequently been am ended

severaltim es),did so on the basis thata pesticide would notcause “unreasonable

adverse  as ‘any unreasonable risk to m an orthe environm enttaking

into accountthe econom ic,socialand environm entalcosts and benefts of ts use.”

UnderFIFRA,som e adverse e fects from  exposure to a pesticide could be judged

reasonable when weighed againstthe econom ic benefts from ts use.


W hle FIFRA regulated pesticide use,the FederalFood,Drug and Cosm etic Act

(FFDCA)established a standard forse ting tolerances,orthe am ountofpesticide

residue legally perm ited to existin foods.Priorto the  tolerances were based

prim arly on the m anufacturer’s determ ination as to the highestlevelofpesticide

norm aly found on food following standard agricuturalpractice,rather than on hum an

health considerations?


As tbecam e m ore evidentthatpesticide residues could produce harm fulhealth

effects in hum ans,Congress passed the Delaney Clause underthe FFDCA in 1958.

The Delaney Clause stipulated thatno pesticide could be presentin food if twere

known to cause cancerin laboratory anim als,and to concentrate in processed foods.

W hle this provision had the beneficialeffectofem bodying a prevention-based

approach to regulating toxic chem icals (i.e. fa chem icalcauses cancer, tshould notbe .

added intentionally to the food supply), ts application presented severalthorny issues.

First, tm eantthatcancer-causing pesticides alone would be banned from  processed

foods on the basis oftheirabity to concentrate.Restrictions on

pesticides were m uch weaker.M any hazardous pesticides therefore were allowed to

rem ain in processed foods despite wel-known,non-cancer effects on the nervous,

im m une, reproductive and endocrine system s.


A second problem was thatwhle the Delaney Clause banned certain

causing pesticides in food crops destined forprocessing,EPA continued to grant

tolerances for certain  pesticides on som e raw foods.Two contradictory

sets ofstandards resulted:one setforprocessed foods restricting the use ofcertain

carcinogenic pesticides,butallowing use ofpesticides w th othertoxic e fects;and

anothersetforraw foods allowing residues ofany approved pesticide,often w thout

m eaningfulconsideration of ts toxicity or carcinogenicity.As a generalm a ter,neither

setofstandards,however,took into accountthe im pactofpesticide exposure on infants

and chldren,who are known to have a unique potentialvulnerabity to theirtoxic e fects.


These were the statutes and policies thatsetthe stage forthe NationalAcadem y of

Sciences landm ark 1993 study,Pesticides in the Diets of  Chldren,and for

subsequentpassage ofthe Food Qualty Protection of1996.


into law,PresidentClinton stated:“I iketo think ofitasthe‘peaceofmind’act,

because it’lgive parents the peace ofmind thatcomes from knowing thatthe

vegetables,thegrainsthatthey putdown in frontoftheirchldren aresafe.It’slong

overdue.The old safeguardsthatprotected ourfood pesticideswere writen

with the bestofintentions,butthey weren’tup to the


SeveralFQPA provisions are aimed atbeter protecting infants and chldren.

Fourin particularstipulate thatEPA mus:


�	 Consider chldren’s specialsusceptibiity and often unique exposure paterns to 
pesticides (FFDCA Sect.408 (b)(Z)(C)(i)(H)); 
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andchldren(FFDCA Sect.408 and

�	 Adoptan additionalsafety factoroftenfold (1 OX)to accountforincomplete 

toxicity orexposure data relative to infants and chldren,unless there is reliable 
data thata dfferentfactorshould be used (FFDCA Sect.408 (b)(2)(C)). 

DATA


based.Uncertainty factors are traditionaly used in risk assessments,including those


science.They account,forexample,forthe

uncertainty faced by regulators as the try to settolerances thatare safe forpeople


using animals.Theseuncertainty factorsalso accountfor

the factthatpeople are much more diverse than the population ofhealthy,

genetically similarrats ofa certain age in which toxicity testing is usualy

perform ed.


NationalAcademy ofSciences panelin 1993 suggested thatan additional

chld-specific uncertainty factor should be used routinely in seting pesticide

tolerances whenever toxicity data was incomplete,to explicitly accountfor prenatal

and postnatalperiods of potentialvulnerab ity in chldren.*’ The Food Quaity

Protection Actof 1996 improved upon this recommendation by making this third

uncertainty factortenfold in size,and by making itsuse mandatory unless there is

“reliable data” on chldren’s toxicity and exposure thatsupports the use ofa dfferent

safety factor? This means thatunderthe.FQPA,the amountofpesticide alowed to

remain in oron raw orprocessed foodsw lbe setten timeslowerthan itwould have

been previousto the law,atleastuntlthere is reliable data describing both


and itstoxicity to infantsand chldren.

This reportreviews the information on chldren’s exposure to pesticides


typically available to EPA in determining whetherreliable data existto justfy

alteration ofthe chldren’s tenfold safety factor.W ealso scrutinize EPA’s testing

requirements and its most  testing guideines,both used to guide the

generation oftoxicity data on which the Agency w ltypically base its tolerance

seting decisions forinfants and chldren underthe new law.


Do these tests and data typically provide EPA with sufficiently “reliable data” to

departfrom useofthischld-protectiveFQPA safety factor?W efind,in mostcases,

they do not.Instead,this reporthighlights certain kinds of exposure and toxicity

data so basic to chldren’s health thatno reasonable person would exclude them


FQPA. Yetmany ofthese basic data are not

colected under EPA’s existing testing requirements and toxicity testing guideines,


below,and described in laterchapters in greaterdetail.
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A chld’s and behaviorwilresultin greaterpotentialexposure to

pesticides. For example, chldren eat foods more commonly contaminated with


Chldren drink morewaterthan adults,on average(on a 

adjusted basis),and infantformula is constituted with drinking water.  Yet

pesticide contamination of drinking water is common.*’ Pesticide residues also have

been found in breastmilk?


Chldren spend more time athome than adults,often craw ing orplaying at

ground levelwhere pesticide residues in household air,dust,carpets,and even on

toys,*’may be higher.In schools,chldren are  exposed to pesticides applied

withouttheir knowledge,and withoutnotice to parents,teachers or health

professionals. Finaly,chldren’shand-to-mouth behaviorcan lead to the

ingestion of contaminated dustindoors,and contaminated dirtoutside where

pesticides are often appied to lawns,gardens,and playgrounds.


For some pesticides,existing data on chldren’s dietary exposures alone are

sufficientto raiseared flag ofconcern.Therecentstudy reviewed by theOPP

Scientfic Advisory Panelanalyzed dietary data alone and st lfound plenty of cause

for concern about chldren’s daly exposure to organophosphate pesticides.Any new

data on additional,non-dietary exposures can only worsen fears abouta chld’s

overallexposure to organophosphates,and strengthen the need to actto reduce these

exposures.


Butorganophosphates representonly 39 of the 489 pesticide “active ingredients”

used on food crops,and often used in homes and schools and on pets,lawns and

gardensaswe ? Forthe restofthe active ingredients,existing studies often fall

shortofproviding the complete,  exposure data on infants and chldren

which EPA legally needs to setpesticide tolerances thatprotectchldren withoutthe

use ofan additionaltenfold safety factor. For example:


�	 EPA often lackscom prehensive,up-to-date data on ch dren’sexposure to 
pesticidesthrough contam inated food and drinking water thatare 
to justfy altering thetenfold ch dren’ssafety factor.EPA hasadmited in 
recenttolerance notices thatitlacks drinking watermonitoring data on which to 
base its exposure estimates? EPA’s tolerances underthe FQPA have also 
largely relied on food consumption data derived from surveys done by the U.S. 
DepartmentofAgriculture overtwenty years ago? 

�	 EPA data on non-dietary routes ofexposure to pesticides are even m ore 
sparse,especially data specific to infantsand chldren.The missing data 
includes thaton exposure through pesticide use in homes and schools,as welas 
pesticide levels in air,rainwaterand fog,which have been found to be 
potentially significantformany classes ofpesticides? Ifthese more detailed 
exposure data were available,known exposures could only increase,meaning 
more stringenttolerances mightwelbe needed. 
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�	 No integrated database exists within EPA for colecting and colating data 
on pesticide exposure through the diet,as welas through various 
contam inated m edia-including indoor and outdoor air,surface water,sol 
and household dust.This presents a serioushurdle to performing an aggregate 
exposure analysis as required underthe FQPA. 

Even  a pesticide

manufacturerhas

supplied the lsetof

toxicitydata

requestedbyEPA,

thisdata settypica ly

containsgapsthat

makeitexceedingly


toadequately

assesshealth effects


earlych ldhood

exposuretothat

chemical.


EPA bases its tolerance determinations,in large part,on toxicity data obtained from

tests performed by pesticide manufacturers according to OPP’s toxicity testing

guideines,and in response to the Agency’s codified data requirements? W e find

thatfor mostpesticides,OPP’s testing guideines and requirements w lgenerate

data that,by themselves,failto provide a “reasonable certainty” thatno harm w l

cometo infantsand chldren.In otherwords,even fapesticidemanufacturerhas

supplied the fullsetoftoxicity data requested by EPA,this data settypically

contains gaps thatmake itexceedingly difficultto adequately assess health effects

from early chldhood exposure to thatchemical.


Shortcomings can be found notonly in OPP’s existing testing guideines,but

also in therevised guideineson which OPP hasbeen laboring forseveralyears.

This means thateven fa pesticide manufacturerwere to meetexisting data

requirements using these revised guideines,the resultantsetof data would probably

st lcontain significantgaps,hampering EPA’s ab ity to assure a reasonable

certainty ofno harm to infants and chldren underthe FQPA.Forexample:


EPA fails to routinely require thatpesticidesused on food cropsbe tested

specificaly fortoxicity to thebrain and system ,in eitheradultor

developing animals.In fact,EPA hasreceived data on toxicity to thedeveloping

brain and nervoussystem foronly six pesticides-even including the 39

organophosphorous pesticides known and designed to be neurotoxic.Yetof all

the tests which EPA requests of pesticide manufacturers,this developmental

neurotoxicity testis the only one thatassesses fortoxic effects on learning or

memory.A chld’s developing brain can be particularly vulnerable to the

neurotoxic effects of pesticides and other chemicals. Chldren rely upon

learning and memory to become productive adults.


�	 EPA also failsto routinely requirethatfood-usepesticidesbetested 
specificaly for toxicity to the im m une system .According to EPA scientists, 
this testing has been requested foronly two chemicalpesticides.A chld’s 
immune system,and his/her ab ity to fightinfection and disease,continues to 
develop from birth through adolescence. . 

�	 M osttestsrequired forfood-usepesticidesareperform ed only in adult 
anim als.They failto expose fetaland immature animals.How can pesticide 
tolerances based upon these tests be safe forinfants and chldren,when chldren 
have unique windows of vulnerab ity absentin adults? 
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The two required tests for developm entaland reproductive

toxicity-failto follow the exposed anim alsto theirnaturaldeath.In

otherwords,they do notevaluate the exposed animallong enough to alow

alldelayed effects which mightoccur to become evident.These tests,

therefore,cannotreflectwhatwilhappen to exposed chldren as they grow,

age,accumulate exposure to other toxic chemicals,and as organs naturally

lose some oftheirfullcapacity to function.


The required testfor developm entaltoxicity,which does expose

developing anim als to the chem icalprenatally,does notcontinue to

expose the anim alafter birth,when m any organ system s are st l

developing.Ittherefore w lfailto adequately reflectpotentialeffects on

the developing brain,nervous,immune and reproductive systems in a ch d

who receives post-natalexposure to pesticides--through contaminated

breastmilk,dust,carpets,toys orothersources.


�	 Neitherexisting tests,nortolerancesbased upon theirresults,fully reflecta 
pesticide’s potentialto disrupttheendocrine(horm onal)system .EPA is 
developing guideines for such testing,buttolerances issued in the interim 
cannot reflect possible disruption of the endocrine system. Normal development 
ofthe fetus,infantand chld depends upon the timely release ofhormones atlow 
levels,and the subsequentaction ofthese hormones on various organs. 

�	 EPA requiresno testing,nor do specific testguideinesexist,to assess’the 
interactive effects of m ultiple pesticides.Yetchldren are exposed to pesticide 
mixtures on a daly basis. 

M any ofthese problems are noted in Table


This reportis structured to examine whether,for any particular pesticide,EPA’s

Office ofPesticide Programs is likely to have “reliable” data on chldren’s toxicity

and exposure to  alteration ofthe tenfold FQPA chldren’s safety factorin

seting tolerances. The report’s nextfourchapters mirrorthe fourFQPA provisions

mentioned earier, provisions specfically designed to protect chldren.


The firstprovision requires thatin seting a tolerance OPP w lconsiderall

available evidence thatchldren may be more vulnerable to the toxic effects ofthat

particular pesticide.Chapter Two reviews many of the 1993 NAS findings which

showed compelingly thatchldren,generally,are more susceptible than adults to

pesticides’toxiceffects.Thechapteralso looksatdietary and behavioralfactors

giving chldren unique exposure to pesticides.


The second and third FQPA requirements mandate an assessmentof OPP’s

access to reliable,pesticide-specific,toxicity and exposure data on chldren.

Chapter Three looks atnon-dietary sources of chldren’s exposure in lightofthe

FQPA provision thatallsuch sources,along with dietary sources,be aggregated as

partoftherisk assessmentforan individualpesticidetolerance.ChapterFour

focuses on OPP’s pesticide testing requirements and its most up-to-date guideines
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data exists to fully characterize the pesticide risks to fetuses,infants and chldren.


currentpesticide data requirements and testing guideines,as welas its


ofwhether,typically,OPP is ikely to have


the chld-protective FQPA safety factor.Thisconformsto the decision process


foundinthenew

law,the reportconcludes with a setofrecommendations forOPP as itseeks to
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CH A PTER 2


CONSIDER CHILDREN’S SENSITIVITIES 
AN D O FTEN U N IQ U E EXPOSURE 
PATTER N S TO P ESTICID ES 

C hildren are not itle adults.This maxim,one ofthe guiding principles of

pediatric medicine,is only now being extended to the protection ofchldren


from environmental hazards,including pesticides in food.

Chldren need specialprotection to guarantee their safety from pesticides and


other potentialenvironmentalhazards for a variety of reasons.These include the

factthatchldren have unique periods of vulnerab ity during the process of

development;they may lack the mature protective mechanisms normaly presentin

adults;they may absorb toxic chemicals more quickly,due to a variety offactors;

and chldren’s unique behavior paterns and dietoften may give them greater

exposure and risk to toxic chemicals.


These factors are explored below.Additional comments indicate where EPA

mightneed to beterincorporate these factors into its toxicity testing orresearch

agenda.


Theorgansmost

susceptibleto toxic

effects

be those undergoing

criticaldevelopmental

processes at‘the time

ofexposure.


PERIO DS O F 


During normaldevelopmentofthe fetus and in early chldhood,there is rapid growth

ofcells. Actively growing and dividing cels are generally more susceptible than

mature cells to chemicalinjury.Dividing cels need more nutrients and energy,and

their genetic materialrepicates often,allowing greater opportunity for mutations to

occur.


W hetherexposure to a toxic chemicalcauses injury orabnormaity,and the

nature of thateffect,can depend on the precise timing of development.For example,

a standard embryology textpoints outthata human fetus exposed to a particular

chemicalduring the 22nd day ofgestation may develop  bifida,a deformation

ofthe spinalcolumn.W hen exposed to the same chemicalon the 42nd day of

gestation,the same fetus mightinstead develop a cleftpalate,whle st llater

exposure may cause no developmentaleffectatall.’


The organs mostsusceptible to toxic effects w ltypically be those undergoing

critical developmental processes at the time of exposure.Organ development begins


womb,butmajorgrowth and developmentcontinues long afterbirth;periods

ofespecially rapd growth occurin infancy and Thebrain and nervous

system,immune and reproductive systems,in particular,undergo important changes
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allthewaythrough Exposure to chemicaltoxins  birth may

therefore have alasting impacton these organ systems.Forexample,researchers

have found thatmice exposed to urethane shortly afterbirth developed leukemia ata

rate six timeshigherthan those exposed ataround 45 daysofage,the age ofsexual

. 

The nervous system is particularly sensitive during its development(See box

below).The human fetus generates new nerve cells which migrate to permanent

locations within the fetalbrain.As the infantgrows to early chldhood,these nerve

cells lay the connections thatare vitalfornormalbrain function throughout fe.


PESTICIDES AND THE DEVELOP NG BRAIN AND NERVOUS SYSTEM


W hen a sm allchld falls,a parentoften firstchecks forinjury to the head.Yethow

m any parents are aware ofthe potentialeffects ofchem icals-including

on the normaldevelopm entand function oftheirchld’s brain and nervous system ?

Chldren are  with alm osttwice as m any nerve cels as they w leventually need

in adulthood. Nevertheless, the developing brain is exquisitely senstive to certain

poisons,term ed neurotoxins.This is because the brain’s precise wiring is not

entirely in place atbirth.Norm albrain function depends on the m igration during

developm entofnerve cels to spec ic areas ofthe brain,and on the fine-tuning of

the connections thatform  between these cels. Untlthis crticalperiod ofnervous

system m aturation is com pleted,the connections between cels are m aleable and

subjectto change.Thus,a newborn’s interaction w th her surroundings w l

determ ine both the quantty and qualty ofthe connections between hernerve cels.


Because these processes are so deicately balanced,maturation ofthe nervous

system is susceptible to any change in the uterine environment,including those

induced by maternalexposure to toxic chemicals.’The fetaleffects ofa mother’s

abuse of alcohol or icit drugs provide wel-documented examples.Pesticides and

other environmentaltoxins can also impair the process of maturation,causing more

severenervoussystem impairmentthan mightbeseen in Lead,in particular,

has been associated with profound and lasting neurobehavioraleffects in adolescents

who werefirstexposed to fairly low dosesaschldren effectsincluding ahigher

risk offaiing to complete high school,ofimpaired reading sk ls,ofdeficits in

vocabulary,of worse fine motor sk ls,reaction time and hand-eye coordination,and

ofantisocialand deinquent


Testing Need Because of their unique potentialvulnerab ity to toxic chemicals,the

protection of chldren requires thatlaboratory testing of pesticides include the dosing

of fetal,newborn and immature animals through alcriticalwindows of

development,and also the monitoring ofsuch animals through to old age,allowing


timefordelayed effectsto manfest.Only then wilregulatorsbeableto

predictthe possible long-term impactof exposure to pesticides on human fetuses,

infants,and young chldren.
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to adults,chldren may haveimmatureorabsentmechanismsto protect

them from toxic chemicalsand otherenvironmentalinsults.’The

barrier,  in adults protects the brain from many toxins circulating in the

bloodstream,doesnotdevelop fully in chldren untlone-and-a-hafto two years of

age.” Chldren too young to have a fully developed blood-brain barriermay be

more susceptible to brain damage from chemicals or pesticides in circulation.

Differencesin blood-brain barrierdevelopmentmay thusaffectthe degree of

protection thatan animalorchld has againstpoisons thataffectthe brain.”


In otherrespects,too,the fetus may be susceptible to the toxic effects ofvarious

chemicals.Theplacenta,forexample,presents itlebarrierto many toxic

substances in the maternalbloodstream,including alcoholand other solvents.

Fetusesmay also lack fully functional iversuntlafterthemiddleof

Since the iverserves as a criticaldetoxifying organ,an immature livercan leave the

fetus vulnerable to whatevertoxic chemicals its motheringests oris exposed to.


The im m une system is anotherprotective mechanism notfully developed in

infants and chldren.The deicate balance between various components of the

immune system is normaly estabished through maturation of immune cels during

chldhood. Pesticides interfering with this maturation may produce abnormal

developmentof the immune system,depending on the timing of a chld’s exposure,

the mode ofaction ofa particularchemical,.and the site ororgan ittypically

affects.” Forexample,the developing immune system in ratshasbeen shown to be

moe to theimmunotoxiceffectsof


And two dfferentimpuritiesin the organophosphoruspesticide,

malathion,have been shown to suppress and to stimulate the immune

Suppression or overstimulation of the immune system can contribute to a variety of

diseases in both chldren and adults. Abnormaities of the immune system may,in

turn,potentially lead to alergies,asthma and autoimmune disease,or increased

susceptibiity to


Testing Need Both the blood-brain barrierand immune system continue

developing after birth and during chldhood.Itis therefore imperative thatpesticides

be tested fortheirpossible impacton the developing nervous and immune systems.

Testing of the immune system mustreflectpotentialeffects on both suppression and

overstim ulation.


M etabolism refers to the action of various enzymes to biochemically alter the

structure of a chemical. For example,chemicals are often metabolized by enzym es

in the iverand then excreted in urine via the kidneys.M etabolism may either

activate a non-toxic chemicalto a toxic metabolite,orchange a toxic chemicalto a

non-toxic metabolite.


Chldren are known to vary from adults in theirab ity both to absorb and to

metabolize chemicals.For example,adults absorb into the bloodstream only about

one-tenth ofthe lead they ingest,whle chldren w labsorb about  On

the otherhand,newborns metabolize caffeine more than  times slowerthan adults,
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although thisisprobably agreaterage-related differencethan would betypicalfor

other


The developmentalage ofa chld helps determine whetherornothe orshe w l

bemoreorlesssusceptiblethan an adultto achemical’stoxiceffects.Liver

metabolism,forexample,changesdramatically in thefirstyearof fe.Thus,

ethylnitrosourea,which does notrequire metabolic activation,is more likely to cause

cancerin neonatalrodents than in adults,whle the converse is true for

diethylnitrosamine,which requires metabolic activation to be


Similarly,the rate atwhich toxic or non-toxic metabolites are fltered through

the kidneysand excreted varieswith age.A premature newborn’s kidneysmay flter

atonly theadultrate,afull-term newborn at percentofadult

However,infants typically reach an adultrate offltration by 3-t-5 monthsof

age. Atthe cellularlevel,too,the NAS has noted thatcertain metabolic reactions

in chldren may vary with increasing agefrom one-third to six timesgreaterthan the

adultrate,whle otherreactions may notreach mature oradultlevels forup to five


Chldren’s metabolism, including the development of particular enzyme

systems,needs to be beterexplored? Butmetabolism ofchemicalsis 

specific,oratleastspecific to a particularclass ofchemical. Ignorance about

chldren’s generalmetabolism is only compounded by a lack ofdata on how infants

and young chldren metabolize specific chemicals,or classes of chemicals including

pesticides.


Testing  Chldren may generally absorb and metabolize toxic substances

differently than adults.In 1993,the NAS pointed outthatEPA tests ofpesticide

metabolism aredesigned to provideinformation only abouttheadult But

chldren’s metabolism of specific pesticides cannotbe accurately modeled or

predicted based upon tests of adultanimals.The only way to develop definitive data

for particular pesticides is to conductmetabolic studies on developing animals.


W hen young chldren explore their environment,they touch things and putfingers

and hands in theirmouths much more than would adults.The extentto which

individualchldren engage in this behavior varies as wel.Among toddlers and

young chldren, hand-to-mouth behavior is an important mechanism of potential

exposure to certain toxic chemicals,including the lead in peeing paint.Recent

studies have also found thatinfants and chldren  particularly those who live on or

nearfarms  wilingestsignificantamounts ofpesticides by craw ing and playing at

ground level,and by touching surfaces inside the home which contain pesticides,

eitherfrom windblown dust,from nearby lawns,or indoor


Testing Need The FQPA calls explicitly for dietary and non-dietary exposures to

be aggregated as partofrisk assessments done to estabish a pesticide tolerance.In

the absence of much actualdata,EPA typically models chldren’s exposures‘using

assumptions abouttheir behavior.Itis often claimed thatEPA’s exposure

assumptions are overly conservative.
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ButOPP recently submited a draftdocument,Standard Operating Procedures

(SOP)forResidentialExposure to its Scientfic Advisory Panel for

review which suggested asareasonableassumption that toddlers

exhibithand-t-mouth behaviorata mean frequency of1.56 timesper

Fortunately,both the SAP and AssistantAdministrator Goldman asked thatthis

handbook of standard assumptions for risk assessmentbe further revised.This

example serves to ilustrate,however,thatexposure assumptions may notbe as

uniformly conservative as is often claimed.


A N D


One ofthe greatestdifferences in pesticide exposures among adults and chldren is

in their respective diets.Pound per pound,chldren under five eataboutthree

timesmorefood and drink morewaterthan do adults?’TheUSDA hasfound that Pound perpound,

American one-year+ldsdrink about2 1 timesmore apple juiceand 11 timesmore ch ldrenunder

grapejuicethan theaverageadult.Chldren also eatmorefresh fruitssuch as eataboutthreetimes

bananas,cherriesand Ifthese foods contain pesticide residues,as they
 more food and drink

often do,then the average chld may be exposed to considerably higherlevels of


morewaterthan do

these potentially dangerous chemicals than the average-adult,and these exposures

may be occurring atan age when the chld can be mostsusceptible to their adults.

hazardous effects.


Organophosphorus insecticides,or  are a class of widely used pesticides 
known to be poisonous to the brain and nervous system.The Scientfic Advisory 
Panelto OPP recently reviewed a study prepared by the EnvironmentalW orking 
Group finding thateach day,1.1 mi ion chldren between six months and 6 years 
ofage ingest  atlevels which exceed EPA’s safe daly dose,orchronic reference 
dose? These excessive levels did noteven include the potentialorganophosphate 
exposureschldren face from contaminated drinking water,and  non-dietary 
sources of exposure.Organophosphate insecticides have had many home uses as 
wel. 

Baby food presents an additionalconcern in thatittypically contains produce

from severalsources,and may therefore contain severaldifferentpesticide residues.

A 1995 study sampled a group ofthe baby foods mostcommonly sold in the United

States and found 16 differentpesticides present?’ These included eight pesticides

known to be toxic to the nervous system,five known to affectthe endocrine system,

aswelaseightpotentialcarcinogens.Iprodione,designated by theEPA asa

probable human carcinogen,was the pesticide found athighestlevels in the baby

food samples.M any of the baby foods tested were laced with multiple pesticide

residues.


M oreover,chldren drink more water on a weight-adjusted basis,both from the

tap and as itis used to constitute infantformula and juices.In 1996,tests showed

thattap water from 104 M idwestern communities with 3.3 m ion people was

contaminated with five or more herbicides?
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Testing Needs.Analysespresented attheM arch 1998 meeting of Scientfic

Advisory Panelsuggestthatmore up-to-date dietary exposure data are available

than those which have typically been used by EPA in seting tolerances? EPA

should also take steps to ensure thatalldata used in seting tolerances are robustwith


. respectto chldren ofdifferentages.

In addition,EPA’s pesticide data requirements failto callfortests ofpesticide


mixtureson a routine basis.EPA doesnoteven have finaized protocols fortesting

chemicalmixtures.Asa result,EPA’s pesticide reference dosesand toleranceshave

been setonly on achemical-by-chemicalbasis,asthough weareexposed to them

oneatatime. They therefore failto reflectthe possible health effects ofchldren

ingesting pesticide mixtures,despite studies showing that chldren are routinely

exposed to these mixtures,through food orotherwise,on a daly basis.



