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CHAPTER3

CONSIDER O THER SOURCES OF
PESTICIDE EXPOSURE W HEN
PERFORM ING RISK ASSESSMENTS
AND SETTING TOLERANCES

Pesticides I chilfren’s food are the mile, not the exception. The U S. D eparim ent
of Agriculie’s Pegticide Data Program  (PDP) was esabliched specifically t©
monior pestdcide kvels 11 the fimits and vegetables most offten eaten by children !

O f the 4 856 finit and vegetable samples tested by PDP in 1996,713 percent
contained at Jeast one pesticide residue. Tn addition, 91 percent of the wheat samples
tested by PDP had at Jeast one pesticide residue?

M ik com prises cne-quarter of the diet for a nonnursing nfant? h Towa,
which mwutinely moniors m ik for pesticides, concentrations of dieldrin are
consistently found betw een 8 ppb  foarts perbillion) and 16 ppb.* One recent study
of organophosphate pesticide residues 1n food found that each day nie out of ten
children between 6 months and 6 years of age ngest these pesticides, which are
known to be toxic to the brain and nervous system ?

The Food Quality Pmotection Act mwequires that tolerances for individual
pesticides take o account not only potential distary exposures, but also expoaires
fiom any non-ditary sources. This aggregate approach is particularly in portant for
the protection of children, who are known to igest higher quantides of the foods
that contain pesticide residues most often, and whose pattemns of behavior often lead
to additional pesticide exposure. For a child who craw Is and puts a hand 11 his or
her mouth, for exampk, expoaire to pesticide residues I the housshold may be
much mor significant than 1 is for adults.

A description of various pathways (other than food) by which children may be
exposed t© pesticides, and which must be Bken Ito account under the FQ PA
provisions, clides the follow ing:

Pesticides n W ater

W ater has been called the m ost conaum ed food of children! D rinking w ater;

how ever, hcreasingly comes from water bodies polluted w ith the pestcides used
upstteam or n sunounding areas. From 1991 to 1995, the U S. Geological Suwey
tested about 5000 sam ples of gound and surface water for pesticides, from wenty of
the country’s chief watersheds.” At Jeast one pesticide was found in every stoeam
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M any pesticides
sprayed on crops do
notdegrade, but
persist n water
supplies, even n
home @p water.

sam pke, and 1 around half of the ground water samplks. T Inois, at least one—
thid of all the finished drinking water sam ples collected in 1993 and 1994 had
multple pestcides.” T other words, many pesticdes sprayed on crops do not
degrade, but persist In water supplies, even 1 home t@p water.

Pesticide contam Tnation of drinking water oocurs at sionificant levels, and can
cany significant health consequences. Th 1995, the Envionmental W orking Gmoup
EW G) teged drinking water from 29 M idw estem cities for certain pesticides. Is
study found that n 3 5 percent of all drinking w ater sem ples, kevels of cyanazine
exceeded federal health guidelines, or MCLs M axinum Contam nant Levels), while
Evels for attazine exoseded standards 11 17 percent of the cases!” Over the six—
week testing period, it was also estmated that 10,000 nfants In the 29 cites dank
formula consttuted with drinking water containing atrazine above the federal health
standards. Ttm ust e noted, how ever, that federal sandards for pesticides 1n @p
water have been set w ithout teking Into account their possble effects I childien.

The exoeedances above were offen repeated and susained, sometimes lasting
more than a month. W ater utilites, how ever, are m andated to test drinking w ater for
pesticide contam hants only four times a year, offten m issng specific periods when
pesticides are belng applied.

Pesticide contam hation of water, even at rehtvely low levels, has been Iinked
to changes I homone kevels n widlife” T additon, a 1997 epidem blogic sudy
com pared comm unites n 12 southem Iow a counties that shared a pesticide
contam nated drinking water supply with neatby communitdes usihng different
drinking water sources. I found that evels of several pesticides, Including atrazine,
cyanazine and mewlachbr, were associated w ih significantly higher mates of
htauterne growth maaton (MUGR) 1 the affected communitdes.* TUGR
describes ow  fetal weight for a given gestational age-is presence predicts higher
mates of Infant ilhess and death. A trazine has also been found, by both hdustry and
Idependent Investigators, © cause an ncreased number of mamm ary tm ors-or
m asses of the breast tissue—in exposed rats. '™

I is testng, the Envionm ental W orking Group found that water supplies in
two-thirds of the 29 tested cites contained at least four, and as many as nie,
different pesticides? Y et pesticide m ixtures are not cunently tested for their
combined toxicty under federal guidelines.

Pesticdes 1 Breast M ik

Another source of childien’s exposure to pesticides may be through breast m ik.
A Though the overall benefits of breast feeding outw eigh concems about possble
pesticide contam tants, breast m ik must sHll be considered when aggregating
various sources of exposure © pesticides among infants and childwen.

M etzbolies of DDT, a potent organochlorine pesticide w ih estrogenic
properties, have been detected 11 wom en’s breast milk.'®" These traces can be
detected even when exposure t DDT may have occuned many years prior o
pregnancy, presum ably because DDT can rmmain in the fat cells of breast tissues for
ong pericds of tine. W hile DDT is now banned foruse m the Unied States,
USDA ’s Pesticide Data Program detected it h more than 3 percent of the fmit and
vegeteble samples for which twas tesed.* Other organochlorine pesticides w ith
esogen-lke effects rmain I use hiclding dicofol, endosulfan, and lindane, the
tter of which is used for body lice”
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Pesticides n the Home

Approxin aely 90 percent of U S. housshoBs use pesticides.?’ Hom eowners
accounted for an estimated 74 m illion pounds of the conventional pesticides used in
1995, mpresenting a nearly $2 billion J'nd“ustty.21 Household use of pesticides, apart
from lawn and garden chem icals, cludes fim ation products, pet care products
and nsectrepellents—the Jtter containing high am ounts of pesticides as well as
other Igredients.

Pesticide residues persisting in housshold soil and dust are considered
sionificant sources of exposure for an all children? One study estin ates that the
pesticide 24D, used on Jawns and gardens, can persist n carpet dust up o a year
after is application.”® A swudy of housshold exposure t 32 pesticides n
Jacksonville, Florida found an average of 12 pestcides In sam ples of carpet dust
fiom nie homes.?

In another housshold study, Gunmathan et al discovered that sam ivolatle
pesticides, such as chlorpyrifos, can volatilize, dosorbing onto surfaces and cbpcts
during and bong after pestcide application®  Chlorpyrifos was found o voltlize
and acaumukte on plush toys, which acted as pesticide reserwvois, wih hcreasihg
Jvels of pesticide found even two wesks after application; pillow s, cushins,
bedding and other foam iems could act as sin ibr eservois. The sudy hdicates
that 1 homes treated wih sam ivoladle pesdcides, chlowpyrifos 1 this case,
childien may receive exposures Up t© 20 tmes greater than EPA ‘s weference doss,
which is 3 ug/Kg/day for chlompyrifos. Th additon, the persistence of elevated
residues on housshold iem s, ke toys, contrasts garkly wih the suggested period
forre—entering the hom e—typically, one to three hours after pesticide application.?®

A gricultural pesticides may also find their way into the home, In dust or on the
clothes of famworkers. A sudy of pesticide residues n house dust showed that
high kvels were detected not only In the homes of farm Ing fam iles, but also
hom es of non-farm ing fam ilies living m ore than a quarerof am ik away fiom a
farm.?

Home pesticide use reqults h many acute poisonings Ivolving childien, and has
been Inked wih dhronic effects ncluiding cancer. Tn 1995, more than 123,000 cases
of pesticide exposure were rEpored to poison contol centers, oughly 53 percent
Iwvolved childen under age six?® Of the 628,000 unintentional pesticide exposures
reported o poison contiol centers betw een 1985 and 1993, 92 percent took place 1 a
hom e, around 24 percent Involved treatm ent at a health care facility, and 8 percent
required hospitalization? The Poison Contol Center of San Franciswo repored that
fom 199 1 to 1992, about 20 percent, or 200, of adverse health outcom es fiom
1eported pesticide exposure occured In childen under age six?

Studies have Iinked hom e pesticide use and a higher incidence of various
childhood cancers. One sudy found a 3 8 tines higher lkelihood that children
would develop leukem 2 In hom es w here pesticides w ere regularly used?’ In the
sam e study, hom e use of Jawn pesticides was associated wih a 6 5 tines greater risk
of Jeukem &. This and other studies maise serious concems about the safety of such
products.
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EPA found atleast
2,766 mcidents of
pesticide poisoning in
schools from 1985 t©
19923

Pesticide Use T Schools

I a wcent survey of 46 Califomia school districts, 93 percent reported using a ol
of 73 different pesticides? Seventy percent of the surveyed school districts use
pesticides classified by sate or federal agencies as “known,” “probabk” or
“possbke” human carciogens; 52 percent use pesticides kbekd by EPA as
developm ental or Eproductive toxins; and 54 peroent emply pestcides that EPA
1anks as acuely toxic o the nervous system ?

Another sudy found that 87 percent of New York City schools apply
pesticides? M any sates, cluiding Califomia and New York, have no law requirng
that parents and teachers be notified before schools apply pesticides. h kss than 3
percent of the New Y ork schools were saff, students or parents notified before an
Idoor pesticide application %

Ushg data collected fiom Poison Contol Centers nationw de, EPA found at
Jeast 2,766 Incidents of pesticide poisoning 1 schools from 1985 1©1992.% K aplan
et al note that both local and federal reportng system s are lkely © underieport
actual poisonings. They note as w ell that there is no attem pt to m onitor long-Em
illness which may rsult from pesticide exposure ;1 schools, including such illnesses
as kaming disorers, cancer and developm ental and Eproductive effects?

Pesticides m A

Pesticides suspended 1 indoor and outdoor air can be a major source of exposure for
adults and children. Childien can inhale aerosolized pesticide residues directly, eat
food that has been contam hated, or Ingest esidues I housshold dust. Studies have
found that nhalation of pesticides may som etin es excead exposue thmwough the diet,
partcularly for pesticides used I the hom e? Infants, toddlers and full-tme

m others spend up to 2 15 hours per day at home, plus more tine 11 otherbuildings.*
O Her childien spend a subsantial portion of thelr days in school buidings which
may be treated with pesticides.

A sudy of housshold pesticide exposure conduced 1 Jacksonville, Florida
suggests that 88 © 100 percent of the homes 1 that city have detecable indoor air
Evels of chlompyrifos, depending on the tine of year” T the w Inter months, the
authors anticipated that four of the 32 pesticides m oniored by the study would be
found 1n at Jeast 92 percent of the Jacksonville homes. Twelve of the 32 pesticides
were thought to be detectable 1 the ar of more than 20 percent of the homes. An
average of 75 different pesticides were found In each air ssmpke collected fiom nine
Jacksonvile residences”

Chlorpyrifos and other sam i-volatile pesticides are often gpplied I schools?
Eardier, it was noted that such chem icals can altemate betw een their gas and solid
phases, accum ulating on ndoor surfaces for weeks after application. At one San
Francisoo elem entary school, 396 children and 67 saff members were sickened after
the pesticide Microban w as sprayed nto the ventilation system ” The particular
form ulation of Microban that was used had not even been mwgisered i Califomi,
shce anin al testing had aleady raissd concems about is halation toxicity.

O utdoors, pesticides are often applied as oray's, etther from aiplnes or hand-
held applicators. Particles of diluted pesticide can thus be carrded thmough the air
o other areas!” Anyone breathing the contam hated air can absob suspended
particks; peopke who live closer o the fim gated areas will receive higher doses.

A cute pesticide poisonings have been documented in persons sinply lving near
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fields treated w ith chloropicrin and m ethyl brom ide? Schools may be siuated
mmeditely adpoent o fields or orchards treated w ith highly toxic pesticides.

ITegalUse of Pesticides

Even if pesticides were to be thoroughly tested, there is no guarantee they will be
used properly and responsbly. Iegal use of pesticides often puts pecpke at risk,
particularly children. M ethylparathion, for examplk, is an omganophosphate
Tsecticide approved only for killing boll weevils and other bitng and sucking
neects I agrculual aops, particulardy cotton. Seven young sbligs were
sickened and two died fiom illkegal home use of methylparathion 1 Tunica,

M ississippi in 1984 A fler Wentifying illegal indoor use of methylpamathion
Ohib m 1994, EPA had t© decontam ate 232 homes at a cost of over $20 m illion.
Another episode ocouned 1 Detroit n 1995. And In 1996, the Agency for Toxic
Substances and D issase Registy ATSDR) and the EPA discovered sdll more

exam pls of ndoor makthion use In M ississippi, Tennessee, A rkansas, A Hoama and
Louisina and Ilnois. Renovation of just the 1,100 contam hated homes in Jadkson
County, M ississippi will cost more than $50 m fllion, acoording to goverm ent
estim ates? W hik these 1epresent cases of extreme exposure fiom illegal acts, they
ushate the degree to which llicit exposures can som etin es occur.

INADEQUATE DATA FOR AGGREGATING PESTICIDE EXPOSURES

The Food Quality Potection A ct requires that children’s pesticide exposures be
aggregated across all potential sources. This ncludes contam nated food, breast

m ik, dmnking water, Tndoor and outdoor air, as well as non-air sources at school
and at home. EPA is hampered in doing adequate aggregale exposiie assessm ents
both by the lack of data on ndividual avenues of pesticide exposure, but alo by the
lack of biclogical m ontoring data, especially n mfants and childen.

The hum an body natimally agogregates pesticide exposures n exactly the way
envisioned by the Food Quality Protection Act. Expogire occurs through inhalation,
Tngestion or absorption of the pesticide across the skin. The chem ical is distrbuted
T the bloodstream , eventually is me@bolized, and is excreted I urne unchanged or
as a metzbolie. Bivlgical moniorng wefers to the m easuram ent of pesticides or
pesticide m etabolites n hum an blood or urne t© gan a better dea of the aggregate
dose faced by the exposad person.

The technology for m easuring pesticides In blood and urne exists, chiefly at the
Centers for D isease Contiol and Prevention CDC). But the tests can be expensive.
As a reault, only very lin ied testng has been done o date. In the third National
Health and Nutrition Exam hation Survey (NHANES IT0), over 900 adult volmteers
had thetr urine sampled between 1988 and 1994 for a panel of pesticides or their
m etabolites. Chlorpyrifos m etgbolites w ere detected in 82 peroent of the samples”
Sin flarly, prelim nary reaults fiom a woent sudy volving children fiom 60
agricultual fam ilies n eagern W ashington found that they had m etabolies in their
urine from several organophosphors pesticides (OPs) at median Jevels of 24 ppb
foarts per billion) ® T the ssme study, T was found that younger children tended t©
have higher Jevels of O P urhnary m etgbolites than their older sblings?’

Dr. Richard Fenske, the University of W achington researcher who presented the
above data at a M arch 1998 conference on children’s pesticide exposures sponsored
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by EPA , estim ates that around one-thid of the children whose urine was collected In
this study have exposures to O P nsecticides m ore than three tim es higher than

EPA s safe daily dose, or cdhronic reference dose.®? This estin ate mises a queston.
G ven the unceranty sunounding effects from long-tem exposure to pestcides,
especially in children, is there any am ount of pesticide or pesticide m etzbolie 11 a
child’s urine that can be considered safe?

Chlorpyrifos and certain other OP pesticides are exosptional 11 that some lim ied
bivlogical m onioring data on children are availbble. The sam e cannot be said for
the vast m ajprity of the nearly 300 pestdcides used on food. For all food-use
pesticides, how ever, there are additional hurdles to gathering adequate exposure
data, ncluding the follow Ing:

e No integrated database existsw ithin EPA for collecting and collating data
on pesticide exposure through the diet, aswell as through various
contam nated m edia-mcliding ndoor and outdoor air, surface water, soil
and housshold dust. This presents a serious hurdle to perform Ing an adequate
analysis on Infants’ and children’s aggregate exposure as is equired under the
FQPA . Th otherw ords, there is no exposure equivalent o the Agency’s RIS
(tegrated R isk Infom ation System ) database where toxicity data on ndividual
chem icals is collected, summ arized, and m ade availlbl t© risk assesors and the
public.

¢ D egpite num erous studies suggesting that children face exposure to
pesticides In contam nated soil, dust, water and air in their parks, yards,
hom es and schools, EPA has little com prehengive data quantifying such
exposures for food-use pesticides.” The lack of ®liable data on childen’s
household exposures and exposure through drinking water, Ih partdoular, were
also highlighted by panelists at the M arch 1998 meeting of OPP’s Scientific
A dvisory Panel? T 1993, the NA S noted that w ater, both as drinking water and
as a com ponent of food, w as not adequately considered in m ost food
consumption  surveys3® EPA has alo adm ited i recent tolerance notices that it
lacks drinking w ater m onitoring data on which to base is exposure estim ates?

e Even forareaswhere O PP has relatively m ore exposure data, such as
dietary exposure, data have often been outdated or madequate. Hum an
dietary exposure o pestcides, for example, is estm ated using both food
conam ption data and data on pesticide residues 1 the food supply. O PP,
how ever, has based is tolerances under FQPA Jargely on food consumption data
fiom the USDA 's 1977-78 suweys, even though dietary habits have changed
sionificantly over the last 20 years? The NAS also noted 1 1993 that existing
food consum ption surveys generally nvolve an all num bers of nfants and
children, and even then collect only a few days worth of consum ption data for
each Individual? Thus, i would accurate t© say that we have often not weally
known what children eat.
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e Pestcide residue data has al®o been problematic. The Food and D g
Adm nistation FDA), and the U S. Deparment of Agriculire USDA ), collect
food. esidue data via three m apr testing program s and each has its wesknesses.
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FDA 'S progam s 1 partioular have Iong been criticized See Box).*

FDA PESTLDE TESTING UNDER SCRUTNY

Among federmlagences, FDA has the higest volme of data on pestries i the
od suppl. The faihgs of FDAs pestiile m oniorhg progmm have been
detaied h at kast 22 wponts by the U S. GenemlAccounthg O fiice GAO) shce
1980.As summarzed h a 1995 study by the Envionm ental W otkhg G mup,
these crticiam s niclide the Dlbwhg pohnts? Fist, the equpment h an avemge
FDA test bbb & hadequate; i can detect on¥y around half of the pestties used
on food cops grown thoughout the wortl. Second, FDA hcks the kgal authorty
to compel the rporthg of whih pestties are used on whith crops—ths kaves
FDA's chem &ts wih litk dea of whith pesttides o bok for h a partcubr od
sampk. Shice FDA has no means of know hg what pestriles are appled o a
partcubr crop, thas © mndom ¥ sampk every crop and this & an mpossbk
task. EWG's ana¥yss suggests that FDA may sampk kss than 1/10,000" of one
percent of the toal fimi and vegetebks shpped each year 1 the Unied States.
Fhall, even £ FDA hspectors find pestrile mwsilues on ©od, they have no

com puterzed database to check and ensure that these measurements compl
wih U S. mgubtory standars. M orover, the 1993 NAS study found that FDA'’s
od surveys tend to underiepresent ods eaten by hfants and chiblen.

G wen the general lack of data about children’s exposure o pesticides, the risk
assessm ents curently being done to set pesticide tolerances ely heavily on the use
of models and asamptions. W hat EPA has fafled to egablish, how ever, is what
congttutes the m minum data needed t© assure the appropriae use of models and
assum ptions 1 the first place. T otherw ords, when is actual exposure data on
nfents and children 0 lacking as to make the use of any model o predict tue
pattems of exposure unrelieblk? The friequently heard clain is that cunent
assum ptions about children’s exposure are 0 consewvative as © greatly exaggerate
risk. But in the absence of data, how does one judge conservatism ? I September
1997, the FIFRA SAP mviewed a dwft handoook of exposure assum ptions listing,
as one of is asaum ptions, that an average child puts a hand I his or hermouth an
average of 156 times per hour? One does not have to be a parent o question the
degree of conservatdem I this assum ption.
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CHAPTER 4

DETERMINE THAT TOLERANCES
PROVIDE A REASONABLE CERTAINTY
OF NOHARM

olerances are the kevels of pestdcide residue allowed by EPA t© lgally rmain
Toron food. They cany at last an in plictt assutance of safety. Under the

FQPA , EPA must set tolerances that offer a “reasonable certainty” of no ham to
hfants and childen.

Tokrances are based upon rik assesament, a m ethodology that com bines
Inform ation on a pesdcide’s toxicity w ih what is known about hum an exposure t©
that chem ical to derive an estin ate of its overall risk. The very first step In risk
assesam ent, Wentifying a chem ical hazard, wlies upon daa fiom tests of a
chem ical’'s  toxicity.

Available data about the toxicity of a particular pesticide w ill In most cases
reflect EPA 's pestcide daa rquirrm ents and toxicity testng guidelnes. The
fom er are described In the Code of Federal Regulations @0 CFR § 158). These
equirEm ents guide pestcide manufacturers n determ ning which kinds of tests they
must perfom t© wgiser and legally =l their product. From the public’s
perpective, the daa equirrm ents give a wugh Indication of how extensively a
pesticide has been tested on aninals and cells to uncover the toxic effects that m ght
ooaur am ong pecpk exposed © i The rmquirem ents have not changed since 1984.

Scintists In academe or i governm ent boratories may alo perfom tests on
an dividual pesticide, Independently of those requirrd by EPA and carred out by
the manufactrer. But toxiclty testing in anin als, particularly ongtem testing, is
quie expensive-a single 2-year test for carcinogenicity costs $2—4 m illion.” For
Individual pesticides, the m anufacturer is lkely t perform orpay for the vast
majpriy of toxicity testing. Pesticide m anufactrers have the greatest motvation, as
well as the financial resources, © complkte such testng. Conversely, they have litle
m otivation o perfomm toxicity testing I excess of EPA ‘s data requirem ents. For
these rasns, the codified daa requirem ents T 40 CFR § 158 are crtical n
determ ning the lkely body of daa upon which EPA will diaw I setting the
tolerance for a particular pestcide.

EPA 's data requirem ents vary for any single pesticide according to certain
crteria, mcliding whether or not it is t© be used on food crops. Because the FQPA
goecifically directs EPA in how t© settolerances forpesticides used on food crops,
this chapter exam nes data equiem ents for that category.” The chapter Iooks even
more closely at the O ffice of Pesticide Program s’ m ost up—to—date (though not
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finalized) toxicity testing guidelines t© judge how effective they might be In
generating data that can provide a reasonable certainty of no harm to infants and
children.

EPA’'S TOXICITY TESTING GUIDELINES

EPA s data mquiem ents for food-use pestcides include: a set of acute screening
tests, tests of genetic toxicity (or mutagenicity), subchonic tests, chronic tests
(hcluding cancer studies | and tests of metabolism , developm ental and 1eproductive
toxicity. EPA has conditional requirrm ents for som e tegts of neurotoxicity, but only
for organophosohates or simicturally relhted pestcides-in other w ords, pesticides
already known or sugpected of being neurotoxic. These equirrm ents are
ammarized In the box bebw .

PESTCDE TESTNG REQUREMENTS
Requird for non od-use pestcies:

e Acute Toxtiy Tests Setof6): 0m] demal, and hhabton toxtiy; plis
prin ary eye Iriaton, skh Iriaton, and skih sensiwaton

o Mutagentiy Battery: Tests of gene mutatbn, stuctuml chrom osom al
abenatbns, and other genotoxt effects

Requird for bod-use pestties:

Acute Toxtiy and Mutgentiy Tests, as above; piis,

e Subchmont €0 -day) Feedhg Study, typtaly mt & dog

. Chmont (2-year) Combied Feedihg Study /Carcinogenicity Study h 2
specks

e Genemlmetbolem study, h mts

o Devebpmental Toxtiy Study, typraly mbbis & mts

o Repmductive, or Two~Generation, Study, typraly mts

Addibnal Tests:

e Acute Dehyed Neuwtoxtiy-hen ©bny mquied r omganophosphates or
rhted chem tak)
o DevebpmentlNeuwtoxtty Study 11 Rats @s needed)

Soure:40 CFR §158.34

EPA ‘s toxicity testing guidelines, which are not codified, tll m anufacturers how
to conduct tests that are acosptable h meeting the data requirem ents. They alo
provide further guidance on when certain data are equired, guidance on the
evaluation and meportng of data, and exam ples of acosptable test protocols?

The O ffice of Pesticide Program &' toxiclty testing guidelnes form a special
focus of this rport. T Pesticides 1n the D ¥ts of Infants and Children, the National
Acadany of Sciences found that EPA ‘s testing guidelines or protocols were, for the
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m ost patt, adequate only for assessing pesticide toxicty I sexually mature anin als.
Specifically, the report concluded that EPA ’s testing guidelnes and protocols did not
“adequately address the toxicity and metzbolisn of pesticides In necnates and
adolescent anin als or the effects of exposure during early developm ental stages and
thetr ssquelae Bter h hterlife.” O ther fivestigators have also noted that cunent
testing m ethods are not adequate for predicting effects on children

Sice at Jeast 1993, O PP has been updating is toxicity testing guidelines for
pesticides, Incluiding majpr wvisions to those for testing developm ental toxicity,
rEproductive toxicity, inm unotoxicity and demmal absorption. Public dafts of the
1evisions have been avaikble since 1996.% The ndividual revised quidelines are
described at length In Appendix A .

Compared o previously issued guidelnes, the rmevisions more clearly describbe
guideline equirem ents and help ensure that tests done using the same duration of
exposure (de. acute or chronic) are uniform . Revised guidelnes for developm ental
and rEproductive toxicity better descrbe what Ivestigators should lock for during
exam Tnation of the gross tissues fiom fetal, nfant and matemal aninals, as well as
during the m icroscopic histopathology) exam ./ M any pesticide registants m ay
already be perform g toxicity tests according o the diaft gquidelnes, because they
are generally more stingent, and In anticipation of their eventual adoption. But
egistiants are under no cbligation fiom EPA © do so.?

Though in developm ent for over five years, O PP has not finalized any of is
evised toxiclty testng guidelines as this report goes o press. M ore inporantly, the
updated guidelines stll fall short of addressing the concems first mised by the NAS
I 1993. This chapter looks carefully at why toxicity data generated according t©

these new er guidelnes w ill sl &1l to provide a wasonable certainty of no ham to

hfants and children. The shortoom ings of the evised guidelines are described here,
and are summ arized in Tablk 1 at the end of this r=port. T reading this chapter,
how ever, one must bear In m ind that a lerance decision today w ill Ikely draw
upon data lrgely generated according to the previously issued guidelnes, and not
according to the wvised toxicity testing guidelnes reviewed here.

Acute and Subchronic Toxicity Tests

OPP’s rvised guidelnes for both acute and subchronic toxicity testing fail to expose
test aninals 1 a way that reflects actual expoanre among nfants and children. Gee
Appendix A fora description of the 1evised guidelines.) They then fail to m onior
the tested anin als for developm ent of all the adverse effects of greatest concem t©
hfants and children. M ore gpecifically:

e Both acute and subchronic toxicity tests use young, healthy adult anin als,
rather than fetal, newbom or developing animals. At the earliest, aninals n
these tests are exposad to the test pesticide begining at 6 weeks of age, the age
of s=xual m aturity-1oughly equivalent to m id-adokescence n hum ans. Under
OPP’s tiered toxicity testing regin e, how ever, it is lagely a positive result on
these acute and subchronic tests performed 1 adult anin als that is Itended to
trigger, for a partcular pesticide, the request for additional toxicity testng to
Took atm ore specific health effects. For non-food pesticides, for exam pke, the
S screentng tests for acute toxicty known as the “sixpack”) are the only tests
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Certam neurological
diseases of the
elderly, such as
Alzheiner’s or
Parkinson's disease,
have been postulated
to occur after an
accum ulation of toxic
nsults and other
dam age over a
lifetine.
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done to uncover poisonous effects other than cancer. Food-use pesticides
undergo mwuthne testng for developm ental and rEproductive toxicity, but these
tests are specifically designed to ook at developm ental and reproductive effects,
orendpoints—not acute effects on the skin, eyes, or repiatory tact of the
nmature anin al. These acute toxicity tests I adult anin als are alo the basis
for most EPA detem hations as t© whether the tesed pesticide requires
additonal lbeling, packaging or restrictions on how it is applied.

M anufacturers of food-use pesticides retain considerable flexbility as to

w hether they must perform the full array of acute toxicity tests. A cocording
to OPP’s eviseed guidelines, for examplk, certan tests of acute toxicty may be
foregone if the pesticide’s physical properties m ake it an cbvious ImdEntan
exam pke m ght be a chem ical w ith obvious comosiveness or high acidity. On is
face, this seam s easonable, exospt for the fact that the guidelnes are unclkear as
o which tests m ay be skipped. Sin ilardy, the guidelines suggest that a pesticide
may not need © be thomwughly tesed if “jidged © be rhtiely non-toxic”
Agan, the guidelnes fail © Iclide crteria for how t© judge this whtve lack of
toxicity .

Fnally, manufacturers may argue under the guidelines that so-called
stmicture-activity data—data thata test chem ical is stucturally relhted o
another chem ical of known toxicity-is sufficient to avoid doing otherwise
required acue Ess. Stuctreactivity elationships have been chown t© usefidl,
though I ied, value In predictng chem ical toxicity. DDT, a pestcide now
bamned 1n the Unied States, is known t© be toxic via hteracton of is
m etgbolies wih certain cell rosptors for homones. DDT's chem ical stucture,
how ever, is not at all sin flar to that of estrogen or estiadio], the natural
hom ones that bind t© these sam e receptors. Tn short, DD T'’'s stucture-actvity
elationship would not have predicted is toxic, estogenic effect.® DDT's
estrogenic propertes were predicted using evidence fiom studies on Bbomory
aninals, along wih evidence from human populatons. These reailed I the
chem ical being t@ken off the market n this country ”

A cute and subchronic tests cannot, by their design, detect effects that occur
after a Jong period of latency. Latency, or delayed manifestation of toxic
effects, is characteristic of many subsances that cause cancer and other effects;
DDT exposure early n life, for examplk, wih acoum ulation 1 the fatty tissues,
is thought © be r=lated t©o the onset of cancermany years ter” Latency may
be partdcularly i porant I children whose developing brains arr vulnersble to
Tjuy and who, after belng exposed o toxic chem icals, have a much longer
period of tine 1 which to m anifiest health effects.'? Nom al agig and
senegoence of bran cells may unmask acute damage inflicted by neurotoxins
during childhood. Cerain neurological dissases of the elderly, such as
A Izhein er’s or Parkingon’s disease, have been postulated t© occur after an
accum uwlation of toxic hsults and other dam age over a lifetin e?

The possbility of htency makes acute and subchronic testing partcularly
lcking as firstter tests. Th a tered sysem of testng, a negative rsulton a
fairly neensitive acute testm ay be presum ed t© act as an adequate surrogate for
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Ingertem tests which have more sensitive m easures of toxicity and a Ionger
period of tine over which effects may become evident.

N etther tegts on adult anin als, nor stucture-activiy wlatonships, nor tests of
an abbreviated Iength w ill be sufficient to paint an accurate picture of the chort- and
Ingtem risks facihg children who have been exposed t© pesticides during the
periods of life when they have the greatest potential vuherability . R elatively
nonsgpecific and hsensitive chort-tem  testing m ay also be heffective as a trigger for
signaling the need for sscond ter, ngertem toxicty testing which clude mor
sensitive endpoints, egpecially I developig aninals. Baged upon tests perform ed
acoording o the mevised guidelines for acute and subchmonic toxiciy, EPA cannot
presum e t© have “rlisblke evidence” for usihg an uncertainty factor of kss than 10X
to ensure the safety of infants and children.

CHRONIC TOXICITY AND CARCINOGENICITY TESTS
As wih acute and aibchmonic tests, wvissd guidelines for chronic toxictty and

- carcnogenicity il © mwequire dosing of mmature or developing aninals. See

Appendix A for a description of the revissd guidelines.) Exposure of Boomatory
wdents o the test agent 1n the dhronic test usually begins at 8 weeks, equivalent ©
young adulthood in humans. The chronic toxicty test guideline does stpulate that
“studies using prenaal or neonatal aninals may be moomm ended under special
conditons.” However, it does not sate what those special conditons may be, or
how these addibonal tests would be conducted.

On the other hand, the National A cademy of Sciences recommended 11 1993 :
“[TIhat the testing quideline for a 1@t chironic toxicity arcihogenio®  study be
modified o nclude In utero exposure during the last trim eger, exposure though the
mother's m ik, and after w eaning, ol exposure through the diet™ The FQPA alwo
directs EPA to assess pesticide residue risks based upon mform ation about the
“special susceptbility of hfants and children to the pestcide chem ical residues,
hcluding... effects of In utero exposure o pestdcide chem icals.™ O ther studies
suggest that cancer testing, I partdoular, should nclude developig aninals, shce i
has been shown that for a variety of cham icals, early expogures can cause cancer
Itern life."® These effects may be missed or m inin ized if chem icals, particularly
pesticides, are only tested I mature anin als.

OPP’s Health Effects D ivision meviewed the scientific litemtire and
recommended t© the Scientdfic Advisory Panel In September 1997 that EPA not
wutnely mquie carcinogenicity tesding iwolving perinatal exposure of the test
anin als. s review concludes that “curently avaibblk data do not support outinely
Thoorporating a pernatal exposure com ponent 1 the standard carcinogenicity
assay . OPP alo proposed to the SAP several crieria for potentially triggering
perinatal carcinogenicity testing. The SAP concuned w ih both the recomm endation
against outne 1 utew testing and the triggering crieria.

However, two iems i the scientfic review should be noted. Fist, OPP’s
analysis adm its that the data on which i bases is recomm endation are not very
robust? Second, OPP’s recommendation came despie evidence that pernatal
exposure of test aninals o carcogens 1 the pernatal period may serve both t©
creage the ncidence of tum ors found, as well as shorten the Jatency period betw een
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exposure and onset of the tumor.” G ven these two points, it i Jess clear how

carcinogenicity testing w ithout perinatal dosing can provide a rasonable cerainty of

no ham to hfants and children sufficient to allow departure fiom the use of the
tenfold FQ PA safety factor.

In addition, neither OPP’s revised chronic feeding guideline nor the
carcinogenio@ testing guideline calls for test anin als to be followed throughout
their natural lives. If done ssparately, the chronic feeding testmay last jast 12
m onths, or Jess than half a mat's typical life span. Tests of carcinogenicity generally
nm for two years. Both ong-tem test protocols therefore ensure that test anin als
w ill be sacrificed at or before the hum an equivalent of age 65. Tw o-thids of cancer
cases, as well as much cdhronic illness, ncluding A IZheiner's and Parkison’s
dissase, onsetafferage 65. A study by Peto and colleagues suggests the possible
Inpact of chortenng the duration of testing: 1@ts exposed t© wo known carchogens
for only two years were found to have an incidence of tum ors seven times kss than
when exposure was extended t© wo and one-half years?

Both EPA and is Scientfic A dvisory Panel have endorsed a policy of not
requirng mutine perinatal dosing n carcinogenicity testing. This policy was
derived fiom the sandpoit of whether the Iatter provided any added value to the
standard adult am'nala.sm[y.21 On the other hand, it does not reflect the FQ PA
equirem ent that toxicity tesding provide a wmasonabk certainty of no ham t© hfants.
and children.

Tn order for EPA to departfrom use of the child-protective tenfold uncertainty
facor I setting lerances, it should mmediaely rquir prenatal and neonatal
exposure of aninals In carcinogenicity tests, especially for any pesticide aleady
entified as a known, probable or possble carciogen. These assays should alo be
carried o the end of the tesed aninal’s natural life. Another prudent sep, gven the
eady avaibbility and es@blished use of human cells 1 I vitro studies, would be for
EPA to mquie use of human cells for as many of the n vio tests In the
mugenicty guidelnes as possble”

METABOLIC TESTS

A s wih earlier teds, the majpr shortcom ing of revised guidelines for tests of
m etabolism and pharm acok netics is that they are not done in developing
aninals. (See Appendix A for a description of the evised guidelines.) Aninals
exposed t© toxic chem icals whik 1 the womb or early 1n life may have very
different m etgoolic wactons than adults. The fetus may not yet have fimctonal
liver enzym es to detoxify pestdcides, or may not possess tham In adult quantities.
Ao, chem ical toxicants that enter the bloodsream may be disrbuted o different
tissues or ogans 1n the fetus as compared © adults, prim arily due to the effects of
the placena® W ithout specific testng t discover how pesticides are, 1 fact,

m etgbolized by the fetus, nfant or child, we sinply do not know what effect that
sibstance w ill have on a chid. T additon:

R evised m etaboliam testing guidelines fail to assure that the most
appropriate gpecies and strain of anin al is tested . G uidelines forall siidies of
absorption, m e@oolism  or pharm acokinetics recomm end that @ts be used as the st
anin al, probably because m ore of these studies have been done 1 m@ts than I other
species m aking it easier to compare resuls o the existng liemture. Rats, how ever,
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have been shown o differ fiom hum ans i various aspects of metabolism.?* For
particular chem icals, there may be other gpecies n which testing would better
approxinate human metzbolian .

Choosing an appropriate aninal species I which to test chem ical toxicity gets
more complicatedwhen one considers that susoeptioilty also varies among stains
w ihn a species. Scientists aleady recognize that peopke vary in whether or not they
possess certain enzym es that confer different degrees of susceptbility © toxins.
Children who possess a fom of the gene that codes for ALAD, an enzym e present n
blood, accum ulate higher blood Jead Jevels than children w ithout this gene.?
Sin ilbarly, different anin al sains of the same species may have diverse
susceptibilty . Genetic susceptibility to lead, for example, has been found t© vary
actoss tw o different stains of mice.?®

EPA cannotassum e to know the metabolism or pharmacokinetics of pesticides
1 el and developing anin als untdl i actually beghs to mquest such tests. Further,
EPA m Iht consider rquiring that tests of chem ical metabolim be wn I more than
one gran of aninal, to better characterize the range of genetic susoeptioility n that
gpecies and by inplication, the 1ange of genetic susceptioility known © exist n
hum ans. Until these steps are t@ken, m etgbolic testing n adult anin als m akes it
more difficult to assure a wasonable certainty of no ham to infants and children.

TESTS OF NERVOUS SYSTEM TOXICITY

Depending on the food-use pesticide, neurotoxictty testng may or may not be
rquested of the manufacturer. See Appendix A for a description of the revised
guidelines.) Lt is therefore worth discussing not only the chortoom Ings of individual
guidelnes, but also the situations I which EPA requests testing according o these
guidelines in the first place.

e W hen done, the N eurotoxicity Screening Battery—OPP’s basic
neurotoxicity screening test, is perform ed not on newbom or developing
anin als, but on young adult aninals. Tn 1993, the National A cademy of
Sciences (NAS) cautioned that the extrapolation of toxicity data fiom adult and
adolescent anin als t© young hum ans m ay be inaccurate.’ At the ssme tine, the
NAS mported that “daa strongly suggest that exposure to neurotoxic com pounds
at evels believed t© be safe for adults could esult n perm anent oss of brain
finction..” if those exposues occur pre-natally and during early childhood.?
Sihce i does not use mmature aninals, the Neuwtoxicty Screening Battery’s
usefiihess n predicting possble toxic effects on the developing brain n an
exposed fetus, nfant or child may be Iin ied. See Developm ental N eurotoxicity
Study on page 34 ormore detail)

® There isno uniform requirem ent that pesticides used on food be specifically
tested for toxicity to the brain and nervous system . OPP’s pesticide testing
Equirem ents equire neumtoxiclty screening lbigely as a regponse to positive
findings fiom the equired acute toxicity testing, or if the pesticide has aleady
exhbied debyed neurmtoxicty? Geneml acute toxicity testng may detect
m ogt chem icals w ith neurotoxicity, but as a screen it Jacks the desion specificity
of the Neumtoxicity Battery and thersfore may not assess all critical indicators
of toxicity to the brain and nervous system . Th 1987, EPA proposad t© nclide

31



neurotoxicity screening as part of is requited acute, 90—day and chronic toxiciy
studies.®® OPP’s Scientific Advisory Panel endorsed the requirement of routine
neurtoxicty screening I both acute and subchionic studies, and EPA folowed
that recommendation in itsrevised (though stll not finalized) pesticide data
requirem ents? Though reviewed and krgely endorsed by the SAP in 1994,
these new equirEm ents rEm an unf'halized.

e Absent specific requirem ents, O PP 's tiered testing schem e rarely leads it to
request thatm ore specialized tests of neurotoxicity be done, especially those
nvolving com plex perform ance, leaming and m em ory. A coording to its
guideline, the Neumtoxiclty Screening Battery “is not nhtended to provide a
com pEte evaluation of neurotoxicity...”* The fimctional dbservational battery
FOB) porton of the Neurmtoxicity Screening Battery, for example, exclides
any assessm ent of leaming and meanory? OPP has cne discretionary guideline,
the Schedule-Controlled Operant Behavior SCOB) guideline, which does
m easure an exposed adult anin al’s ability t© perform a complex task. W hile
prnarly a test of cogniton and complex behavior, i may ndiectly test
laming and memory as well? W hile scientists disagree on the validiy and
usefilhess of the SCOB test,® i is the only guideline which describes the direct
assesan ent of an exposed anin al’s perform ance of a complex task.

Y et O PP has never requested that a pesticide be tested according o the
SCOB guideline? The Developm ental Neurotoxicty guideline is the only other
1evieed O PP guideline r=quiring assesam ent of kaming and memory. Unlke
the SCOB, twas fully validated m ore than a<:]:acac5leago.37 How ever, O PP has
received data fiom tests according to this testing guideline for only six
pesticides? O PP’s failire to rquir these tests of cognition, leaming and
mem ory more often-go in porant for the assurance of safety t© the fetus, nfant
and child-suggests that the criteria or “riggers” for doing o are either
Tadequate, or are not being strictly follow ed.

e O PP ’sN eurotoxicity Screening B attery is nadequate to uncover long-term
delayed (or latent) effects on the brai, especially those stemm ing from in
utero or childhood exposure to pesticides. M ost cbviously, this is because the
N eurotoxicity Screening Battery is not carded out on inm ature anin als. But it
is also due o the fact that the 90—day Battery, for exam ple, follow s the test
anin al for ss than one-eighth of is natual life gpan the acute battery even
less). Humans are bom w ih the greatest num ber of neurons they ever possess,
then gradually lose them untl death. The longer one lives, the more one’s
reserve of functonal neurons decreases, and the greater the risk that toxic naults
suffered eardier 1 life will manifest as decreased neurological fimction or
disease. For exampk, some have postulated that A IZheimer's and Parknson’s
disease are at least partly rlated © toxic hsuls suffered eartier i life.®

G wen the vulnerability of the bah to toxic effects, EPA mustmove © finalize
pesticide testing requirem ents that would wutinely mquire neurmtoxicty testing for
pesticides used on food. This step, how ever, cannot address the fact that OPP’s
N eurotoxicity Screening Battery, a shorttemm test performed on adult anin als,
cannot give assurance that exposed nfants and children w ill not suffer short-tem or
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Tatent toxic effect on their developing brains and nervous system s. Norw ill it
address the failure of OPP’s cunent tiering schem e to triggerm ore fiequent requests
for testing of cognition, leaming and m em ory, such as are found on the SCOB and
Developmental Neurotoxicity guidelines. W here EPA has egablished criteria for
triggering additional testing, it needs t© use tham . W here guidelines exist for
unvafidated tests, EPA should move to valdate them .

TESTS OF DEVELOPMENTAL TOXICITY

As one of only two tests wquired for food-use pesticides which are perfomed n
Inmature anin als, the Prenatal D evelopm ental Toxicity Study is expected t© not
only reveal potential teratogens, but alo © sewve as a sunogate for uncovering other
riskshoth cancer and non-cancerto a child’s developig endocrine, mmune and
nerwous sysem s. See Appendix A for a description of the revised guidelines.) For
exam ple, the FIFRA Scientific A dvisory Panel has affim ed that one of the criteria t©
be used 11 deciding w hether to perfom  1n utero carcinogenicity testing isa

chem ical’s dem onsirated ability © exert effects on tests of developm ental toxicity?
Shortoom Ings I the developm ental toxicity guideline, which mise doubt as © is
ability © meet these expectations, nclude the follow Ing:

e The PrenatalD evelopm ental Toxicity Study only exposes anim alsbefore
birth. Tt does not expose test anin als during crucial vuhereble periods after
bith, such as the Inm ediate post—partum pericd and during breastfeeding, when
various omans are grow g and @pidly developig. The NAS found 1 1993
that nervous, Inmunologic, Epmductve and endocrine systems “continue t©
mature and dam onstiate particular sensitivity (o toxidcants) during the postnatal
period ! The Prenatal D evelopm ental Toxictty Study test, therefore, cannot
reflect the fll risk of developm ental toxicty as it actually occurs In hum an
Ifants and adolescentsrisk due to pestcide expogure both before and after
bith. This is particularly conceming given that young children have been
shown to have direct exposure o significant levels of pesticides, ncluding those
n breastm ik and baby food.

® The PrenatalD evelopm ental T oxicity Study also cannot fillly dem onstrate
toxic effects which m ight arise selectively after birth, since it sacrifices and
then exam nes fetal aninals for toxic effects. Yet a newbom anin al-even an
adultexposed I utero t© a toxic cham ical can differ significantly fom a fetus
harvested even one day before is anticipated bith. Experience wih DES
dem onstrates that In utero exposure may reailt N rproductive and developm ent
effects which are not readily appreciaed untl well after childhood? Full
characterization of toxicity t© the developig anin al therefore requies that tests
of developm ental toxicity hclide assessments during all sages of the aninal’'s
developm entboth pre- and postna@lly.

T 1993, a National Academy of Sciences comm itee w=ported: “The comm itee
believes it is essential o develop toxiciy testing procedures that specifically
evaluate the vunerability of mfants and children. Testing must be perform ed during
the developm entalperiod....and the adverse effects that may becom e evident must be
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moniored over a lifetine.'s Five years hter, O PP’s new kyevised developm ental
toxicty guidelines sdll do not comply wih this NAS recomm endation.

DEVELOPMENTAL NEUROTOXICITY TESTS

EPA scientists have noted that a child’s developing brain and newvous system are
“quffikiently unigque © wanant testing independent from  adult neurotoxicity testing
and general developm ental toxicty testing.*® This uniqueness stem s Jaagely from the
Iong period of nerwvous sysem development and is many critical w Indow s of
vulhersbility, ensuring a child’s unique susceptbility © chem ical exposures.*

¢ The Developmental N eurotoxicity Study, O PP’s only guideline specifically
for testing toxicity to the developing brain and nervous system , isnot
required for food-use pesticides. It is not routinely requested for pesticides
known to be toxic to the brain and nervous system . In fact, O PP has
received com pleted developm ental neurotoxicity studies for only six
pestdcides total, even cluding the 39 pesticides in the organophosphate
class.”

OPP scientists use any one of five criteria for deciding when t© equest, or
“rigger”, developm ental neurotoxicty tesdng. Gee Appendix A for a description of
the evised guideline itself) Thiee of the five criteria rquie some toxic effect o
have shown up on other testing In developig aninals. Yet EPA only mquies two
tests usihg developig aninals for every food-use pesticide, tests of developm ental
and mproductive toxicity. M oreover, Dr. Lymn Goldman, EPA A ssistant
A dm nistator for Prevention, Pesticides and Toxic Subsances @nd a peditrician)
has written, "W e agree that the stendard protocols for developm ental toxicity studies
and rEproductive toxicity sudies do not provide much hform ation on the effect of
neurotoxic pesticides on the perform ance of the nervous or mmune gysem
developig anin als.**

A fourth crteria for requesting developm ental neurotoxicity testing depends on
there being evidence for chem ical changes o the endocrine or homonal system . Yet
EPA has not yet nsttuted any screentng tests for endocrine disniption as is
eventually required under the FQ PA . The fifth and final criteria depends on
evidence from tests show ing changes in neuropathology . N eurcpathology is
icluded on the Neumwtoxicity Screening Battery, but the Jatter is not moutinely
required for all food-use pesticides.

On the other hand, these triggers for developm ental neurotoxicity testing do
exist, and it has been suggested that if EPA were t© actually used them i would have
t© request developm ental neumtoxictty testing for m ost pesticides” Yet
developm ental neutoxicty tesing is mrely mquesed.

If it were rquested more fiequently, the D evelopm ental N eurotoxicity Study
guideline would sdll have shorttom Ings. Before EPA  considers w hether or not to
depart from uge of the tenfold, child-pmwotective FQ PA safety factor, these mustbe
addressed:
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e As wih the Prenatal D evelopm ental Toxicity Study, the D evelopm ental
N eurotoxicity Study fails to expose the developing anin al to the test
pesticide throughout all critical periods of developm ent. The period of
exposure covers only fiom day 6 of gestation through day 10 postnatally. It
Icludes no exposure during the early gestation period nor during the fiall period
of weaning.

e The Dewelopm ental N eurotoxicity Study fails to assess the test anim als for a
long enough period to capture delayed, or latent, effects from toxicity to the
developing bram. Certain cheam ical effects on brain fimction m ay not be
apparent until long after the exposure has cccuned. I @ts exposed o triethyl
tn during developm ent, for example, Ivestigators found that no evidence of
aming dissbilides at 3 months of age; at 12 and 24 months, how ever, the
anin als showed ncreasingly severe ndices of kaming inpaiment? Sin farly,
Needleman and others have found that low -dose exposure to lead during
childhood can kad to ncreased risks for a varety of profound neurcbehavioml
effects n high school, ncluding reading difficulties, din nished vocabulary and
antisocial behavior?

The Developm ental Neumwtoxicity Study provides for continued cbservation
of developing aninals at specified htervals nto sexual m aturty, wughly 60
days afterbirth for 1ats. How ever, ithas been cbserved that extending the
observation period through sexual maturdty and hto hte adulthood would
enhance the possibility of cdbserving neurological changes that may not be
apparent untdl that time OTA 1990).

EPA mrely rmquests tests of developm ental neurotoxicity . T also adm is that
every other required test which uses mmature aninals tells the Agency little about
the effects of pestcide exposure on the developing brain. EPA has triggers for when
o mquest developm ental neurotoxicity testing, but apparently does not heed them .
The agency should use 1s existing triggers, or else re—examine thedr num ber and
adequacy . Untl this is done, there will be no testing mwutinely done cn Inm ature
aninals o ensure w ih “masonable certainty” that no ham will come to the
developing brains of fetuses, fants and childen. T particular, developm ental
neurooxicity testng must be done to pmootect children fiom the potential Ing-tem
effects of pesticide exposure on laming and mem ory. h additon, the
developm ental neurotoxicity protocol must be re—evaluated to ensure that it exposes
aninals o the test agent thmwughout the crtical periods of developm ent, and then
moniors than  for potential neurotoxic effects which may manifest over the course
of thetr lives.

TESTS OF EFFECTS ON REPRODUCTION AND INHERITANCE

Revisd toxiclty testng guidelines mclude both a two-generation test of
rEproductive toxictty and tests for mherited mutations. See Appendik A fora
description of the mvised guidelines) Cunent pesticide testing requirem ents call for
a Two-G eneration R eproductive Study to be perfom ed for food-use pesticides.
As one of only two mequirrd tests perform ed I Inm ature anin als, this sudy is alo
expected t© serve as a sunogate foruncovering other risks to a child’s developing
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endocrine, mmune and newous sysEm s, cliding cancer. Problem s w ih this
expectation hiclide the llow Ing:

e The Two—Generation R eproductive Study never directly exposes postnatal,
developing anin als to the test substance. Exposure occurs only through the
dam ‘s breastm ik. If, for any reason, a chem ical is not readily tranam ited fiom
m other to child through breast m ik, the two—generation study w ill kend a false
senee of securdty. Th contiast, actual pesticide exposure among toddlers would
be expected thmough various avenues @iet, ditt, carpeting etc.), wther than just
via breastm ik.

o The Two—Generation R eproductive Study calls for both generations of
exposed anin als to be sacrificed at around three m onths of age-roughly
equivalent to a person in their late teens. This anin al sudy therefore cannot
anticipate any delayed (Or Btent) toxic effects 1 hum ans which m ght arise after
adolescence, ncluding latent effects on the eproductive tract, brain or nervous
System .

W ih respect o tests of heritable m utations+tests designed o see if mutations
are passed fiom parentto offspring—EPA has indicated, “For technical reasons,
m ales mther than fem ales are generally treated w ith the testagent.”® W e believe
this to be an i portant but scientifically unjastified ationale. Exposure of fam aks
to enviomm ental agents that cause inherisble mutations may be just as important n
producing sdll births and birth defects. Early anin al experim ents on the effects of
Inadiation on the ovaries showed this tream ent can induce mutations and esult i
cytogenic changes in the ova that may manifest n defects of the conceived offspring.
There is m uch uncertainty about the effects of this kind of exposure h wom en?

G ven these shortoom Ings, testing done acoording to existing or revised
guidelnes for mproductive toxictty cannot assure a masonable certainty of no ham
to nfants and childen.

TESTS OF EFFECTS ON THE IMMUNE SYSTEM

Studies 1 Bbomtory aninals suggest that num erous pesticides, ncluding dieldrin,
am inocarb, captan, lindane, m alathion, dichlorophos, O,0,S~trimethylphos-
phowthicate @n inpuriy of malkthion), and the herbicide TCDD (2,3,7,8-
tetrachlorodibenzo—p—dioxin, can duce changes 1 the inmune system.>:> M o
rcently, the FIFRA Scientific A dvisory Panel “reiemted is belief that the Inmune
gystem is a kgitin ate target organ for toxicity ' The National A cadem y of
Sciences also found 1 1993 that the inmune system was one of several 1 children
w hich have dem onstrated an creased sensitivity t© toxic nault?’ Because
pesticides have myriad potentizl effects on the developiig mmune system , i has
been proposad that inm unotoxicty testing be wutinely required.® (See Appendix A
for a description of the revised guidelne)

¢ Immunotoxicity testing is not routinely required for food-use pesticides.

EPA 's htest, though never finalized, revisions o the pesticide data equirem ents
would have rquired inm unotoxicity testing for all pesticides? M oreover, the

36



-
<
L
=
-
O
o
(@
L
>
—
- -
O
o
<
<
o
Ll
2
=

Scientific Advisory Panel o OPP 1ecently desmed the Inmunotoxicity testing
m ethodology “sufficiently valdated” to be ncluded in mwutne toxicology
studies.®® Yet EPA scientific staff Indicate that testing according t© O PP’s soke
revised Immunotoxicty guideline has been requested for just two chem ical
pesticides-less than the num ber of pesticides cited above that have been
already observed to have an effecton the Inm une system In anin als? This
digparity between the mumber of sugpected inm unotoxic pesticides, and the
num ber actually being tested for neurotoxicity suggests that EPA ’s tering
scheme may be hadequate for triggering inmunotoxicty testing when
appropriate.

O PP 's=0le, revised guideline for im m unotoxicity em ploysonly adult
anin als. T Pesticides In the D iets of Infants and Children, the NA S stressed
that extrapolation of toxicity data from adult and adolescent anin als to young
hum ans may be hacourate. To goecifically evaluate the vulnerability of
children, the NA S highlighted the in portance of “tests for neurotoxicity and
toxicity t© the developing inmune and rEproductive system s.'- Y et neither a
quirem ent nor a guideline exists for testing a pesticide’s toxicity t© the
mmune system of developing anin als, despite the fact that a hum an child’s
Inmune sysem contues © mature through adolescence, and is potentially
more vuherblke than that of adults. M orover, as mentioned, Lynn Goldm an,
EPA's Assisant Adm histator for Prevention, Pesticides and Toxic Substances,
has adm ited that O PP’s standard protocols for developm ental toxicity studies
and rproductive toxicity sudies do not provide much hnform ation on the effect
of neurotoxic pesticides on the perfom ance of the nerwvous or immune system i
developing animals.”®

G en that developm ental and rproductive toxicity studies are the only
sudies required of food-use pesticides that are carried out I developing
anin als, how can EPA provide a “reasonable certainty” thatno hamm willcome
to the developlng mmune sysEm s I fetuses, nfants and children?

Im m unotoxicity testing according to O PP ‘s revised guideline, even if
requested, w ill only direct testing for a 1im ited range of the in m unologic
endpoints of concem to nfants and children. M ost critically, this guideline
only serves to dicate whether the mmune system of an exposad person m ht
be suppressed. D isorders where the Inmune system has been sensitized or made
hyperteactive, asm ay be the case w ih asthm a, are of critical in portance t©
chibren. OPP’s inmunotoxicity guideline has no provision for testng
sensitization .

Further, this guideline lgely diects for immunolgic testing around 30
days after exposure o the test chem ical. W hen m®view ng this guideline, the
FIFRA Scintific Advisory Panel cied is belief that most Inm unotoxic
changes, if they occur, would be noted by 30 days. How ever, the SAP gave no
Indication there could not be som e delayed inm unotoxic effects m anifesting
arising after the 30—day assesam ent period. Further, the NA S has noted that, o
specifically evaluate for the vuherability of children, “adverse effects that may
becom e in portant m ust be m onitored over a lifetin e.'*
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EPA mustre—examine the delay I finalizing its revised pesticide testing
requirem ents that would m ake inm unotoxicity testing m andatory for food-use
pesticide. In the nterin , EPA  should also revaluate the adequacy of a tering
schem e that has resulted I only two chem ical pesticides being tested specifically for
mmunotoxicty according to that OPP guidelne. Finally, sihce this guideline was
developed prior o the FQPA , EPA must eassess is adequacy Il generating test
results that assess a cham ical’s ability both to suppress and sensitive the Immune
systam , as well as the ability of this test n young adult anin als o provide reails
rekvant to a chid’s developing mmune sysem .

GENERAL SHORTCOMINGS OF THE cU DELINES

This chapter has outlined shorttom ngs of the O ffice of Pestcide Program s’
ndividual toxicity testng guidelines in thelr revised fom . The section below Iooks
more clossly at OPP’s pestcide testng requirm ents and toxicity testing guidelines
as a wholk. This serves to aumm arize earlier ponts, and to highlight some of the
gaps I the entire set of toxicity data as EPA typically would find it for a particular
pesticide.

hadequate Dosing of Devebping Anin als

M ost of OPP’s toxicity testing guidelines, used to meet the codified data

equiEm ents for food-use pesticides, fail o expose developing aninals t© the
pesticide. This Includes all equird testng for acute, subchronic and chionic
toxicity, and for tests of carchogenic effects, as well as tests only condibonally
equird to evaluate effects on the brain and nervous system . Yet the NAS
emphasized 1 1993 that, “Extrapolation of toxicity data fiom adult and adolescent
Tbomtory anin als o young hum ans m ay be haccumate.™*

Of the wo tegs rquirrd for food-use pestcides which do expose inm ature
aninals, one developm ental toxiclty) exposes than only prena@ally. The other test
(for Eproductive toxicity) nclides some postnaal exposure but this is only
ndiect, through breast m ik, and abbreviated-ends at w eaning.

hadequate Length of Assessment

Tin g of both exposure and assesan ent greatly I pact the kinds of toxic effects
that w il be dbserved in an exposad mdvidual? O PP’s evised toxicity testing
guidelines, however, il t assess the test anin als throughout all portons of their
lives where toxic effects m ght reasonably be expected, and where assesament is
necessary © assure that such testng is protective of nfants and childen. T
particular, these guidelines fail o prescrbe monioring of aninals for toxic effects
wih long periods of ktency, especially Ing-tem effects on the nervous, mmune
and endocrine sysEms.

hadequate Tierng of Tests

O PP toxicity testing is basad upon the prncipk of tering. That is, a series of
screentng tests that give antn als relatively higher doses of pesticide are expected t©
trigger the need for additional testing using more elbomte protoaols w ih mor
sensitive ndicators of toxicity. Tierng iself, however, preames that aninals
exposed © the test pesticide In the first tier of tests w il reflect, or act as sunogates
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for, the susoeptdoility of the aninals 1 the second, more sensitive tier of ests n
every respect but the dose of chem ical used.

But is this the case? OPP’s screening tests, including its acute and chronic tegts,
tests forcarcinogenicity and for neurotoxiciy, are all perform ed on adultanin als.
Tnm ature and fetal anin als, how ever, as w ih inm ature hum ans, m ay have
susceptioility © a chem ical which is compkely unique o thelr age. As was
m entioned earlier, akohol, illicit drigs such as cocalne, and lead may all have
lasting effects on a fetal or child’s stll-developing brain at kvels which may cause
little perm anent effect n adults. OPP tering may =l on tests perfomed 1 a
som etin es nsensitive age group t© act as triggers for when to perform more specific
and m ore sensitive tests on a fisquently m ore sensitive age group.

A seoond problam is with the criteria used by OPP to detemm Ine when t© request
second ter testing . The fact that specific tests o assess effects on the mmune
systen |, the developiig bran and nervous sysem , and the ability to perform com plex
tasks (SCOB) have each been triggered for fewer than six chem ical pesticides
Suggests eitther that the criteria them selves are hadequate, or that O PP seffare
sinply not follow Ing them . W ih regpect to developm ental neumtoxicity, the btter
has been suggested.®’

hadequate hdicators of Toxicty: Leamig, Mem ory,
and Endocrme Dismuption
The Neuwtoxicty Screening Battery, iself not even mequired for food-use

pesticides, is an fncom ple measue of toxiclty t© the brah, and is peformed on Those OPP

adult anin als. It includes a “imctional coservational battery” or FOB , which neurotoxicity tests
nclides lim i=d observations of anin al behavior, but lacks any quantitative which do assess
assessm ent of behavior orm easures of Zeam Ing and memory? Those OPP kaming and memory

neurotoxicty tess which do assess laming and m em ory-nam ely, the SCOB and have seldom been
D evelopm ental N eurotoxicity Studieshave seldom been r=quested of pesticide ..
a— requested of pesticide
EPA 's pegticide requirrm ents also nclude no testng for disruption of the manufacturers.
endocrine disruption.*® The endocrine system consists of glands and the hom ones
produced by them , such as the mak teses and femalk ovarks and thelr estogens
and androgens. Endocrine-dismipting chem icals have been chown, In some cases,
o e biclogically active encugh t© nterfere w ih the fimcton of hom ones even at
very smalldoses.” Because of their mpidly developiig mmune, wpmwductive and
nerwous sysEm s, children are particularly vuherable to toxic effects from synthetic,
hom one-lke substances. D eldrn, toxaphene, chlordane, and DDT are all
pesticides found to have been estrogenic, as is endosulfan, a comm only used
pesticide In the Unied States”
Both the Food Quality Pmotecton Act and amendments © the Safe D rinking
W ater Act SDW A) mandate EPA t© develop and inplment a stategy, under
FIFRA and TSCA resgpectively, for screening and testng chem icals for endocrine
dismption by August, 1999. EPA ‘s Endocrie D ismipter Screen and Testng
Advicory Comm itee EDSTAC) is helpig the Agency determ ne how to begin
meetng the FQPA and SDW A r=quiEm ents.
T the m onths or years before testing for endocrine disruption begins, OPP w ill
continue issuing tolerances for pesticides w ithout the benefit of such testing-some,
pethaps, for pestdcides w ith potential endocrine—disrupting effects. Since EPA has
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Yetitismore than
oconceivable thattwo
pesticides which are
relatively harm less
separately m ght
chem ically mteract n
a way that ncreases
their combined
toxdcity.

acknow kdged the potential of pesticides, generally, o act as endocrne disnipters,
tolerances issued I the Interin must reflect this potential.

Faiure to Test Usihg the Most Sensiive Anin als

. D ifferent species of anin alm ay exhibit very different genetic susoeptibilty t© a

partcular chem ical. M oreover, different soains w ithin the sam e goecies may also
vary In thelr genetic susoeptioility. For exam plke, a sudy by C iba Corporation found
that the pesticide, atrazine, produced endocrine changes and Increases I mamm ary
tmors In SpragueDaw ey famale mts, but did not cause noticeabke changes In m@ts
of the Fischer344 strain.”? T setting lerances, this intra— and terepecies
variability must be accounted for, © ensure that testng eflects the full potential for
toxic effects n an equally diverse hum an population, made up of hdividuals w ith
often different genetic susceptoilities. This has taditionally been accom plished
using wo tenfold uncertainty factors. How ever, OPP’s toxicity testing guidelines

m ght easily ncorporate an assurance that the anin al species tested is at keast as
sensitive as hum ans, and that the species svain used is that known t© be most
sensitive to that chem ical or class of chem icals. This asaurance is cunently m issing

from nearly every O PP toxicity testng guideline.

Failure to Test For hteractive Effects of Multple Pesticides

The Food Quality Pmotecton Act moognizes that pesticide exposures typically do not
ocaur as shgk discrete exposures t© a particular pesticide, but as m xtures of
different pesticides acting together o produce a cerain kvel of toxiciy . For
exampl, USDA data fiom 1990 to 1992 showed that 80 percent of appks, celery
and peaches surveyed contained more than one pestdcide residue, and 10 percent of
these residues rmahed even after thorough washing and preparation of food ”
Ushg the same dam, assesam ent of esidues n canots wvealed the presence of three
different carcinogens, whik a sihgle servings of applkes had three different pesticides
on them categorized as neurotoxicants.

But whik the FQPA directs EPA t© consider pesticides w ih a conmon
mechaniam of toxiclty I sstting tolkrances, it does not consider potential
Iteractons or synexgy betw esn chem icals w ith different m echanisn s of action. Nor
do EPA s pegicide daa requirem ents Include any requirem ent that common
pesticide m xtures be tested for ther pint toxicty. Finally, EPA m ost up—to—date
set of toxiclty testng guidelines lack any that would direct assesam ent of potential
hteractvity of chem icals. I is more than concewvable, however, that two pesticides
which are rehtvely ham lss sspamately m ght chem ically nteract h a way that
hcaeases thelr combied toxicity. This type of synergy has been dem onstated
betw een at least tw o pesticides: m alathion and O—ethyl O—p—nitrophenylphenyl
phosphonothicate EPN ), which untl ecently were used on the same crops, and
were found as residues on the sam e foods.™

o EPN isno longeron the market, how ever.
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CHAPTER 5

ADOPT AN ADDITIONAL SAFETY
FacTor OF TENFoLD (10X ) ToO

AccouNT For INCOMPLETE DaTa
RELATIVE TO INFANTS AND CHILDREN

THE USE OF UNCERTAINTY FACTORS IN SETTING TOLERANCES

he regulation of pesticides In food is only as accurate as the tesing on which it is

based. Becausee human testng is unacceptable, roukbory agencies ®ly on
bomry tests conducted In anin als, and occasionally I culired cells, o provide
data on the toxicity of pesticides. The previous chapter summ arized some of the
prblam s w ith curent m ethods for perform g such tests, partculardy their
hadequacy for wih assuring, wih a wasonabk cerainty, that hfants and childen
w ho are exposad to a particular pesticide w il com e to no ham ,

A though humans and Jebomtory anin als often respond sim fbrly to chem icals,
they have in portant differences that cannot alw ays be quantified. Hum an
popukatons arr ncredbly diverse In age, diet, behavior, genetics, and other factors,
makig some goups of people mor susoeptble to pesticide expoanes than others.
Labomaory tests, on the other hand, are carrded out on healthy aninals bred t© be
vitually dentical in age and genetics. Th additon, som e toxic effects of crtical
concem t© children-quch as effects on ntelligence, rading com prehension and
attention-are pardcularly difficult t measire n aninals.

Pesticide r=gultors add “uncerainty facors’ o thelr tolerance-setting, or risk
assesam ent, process © account for some of the factors m entioned above. These
serve t© buid an explicit mamgh of safety o the process, whike acknow ledging the
underlying scientific uncertainty of the daa. Before the FQPA , EPA taditonally
used wo uncerainty factors I setting pesticide tolerances. One Enfold facor, the
“nterspecies” uncerainty factor, accounted for potental diffsrences I susosptibiliy
between the aninal species tested and humans. 2 second, the “ntaspecies’ tenfold
unceranty factor, accounted for the varability between Idividuals I a species n
tem s of thelr susoeptioility t© the test chem ical.

T 1993, a study by the National A cademy of Sciences, Pesticides In the D its of
Infants and Children, concluded that a thid unceranty factor should be used
wutnely I setting pesticide tolerances whenever toxicty data was hcompke, ©
explicitly acoount for periods of potential vulhembility among childen, both before
and after birth.” The Food Quality Pmotecton Act of 1996 inproved upon this
recomm endation by making the use of this addibonal uncerainty factor m andatory,
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o ensure the protection of nfants and children when data on childien’s exposure © a
partcular pesticide, and is toxicty to children were not compkte. M orover, the
FQPA mandates that the thid safety factorbe enfold (10X) In size, unkss there are
“elible daa” that support the use of a differentm argin of safety.? This additional
FQPA childen’s safety factor means that the am ount of pesticide residue kgally
alowed to rEman 11 or on food will be setten times bwer than i would have been
previously, untl relible dam are generated descrbing children’s exposure o that
partcular pesticide and is toxiclty t© hfents and children.

EPA USE OF AN ADDITIONAL 10X SAFETY FACTOR UNDER FQPA

D egpie the FQPA’s staightforw ard m andate that use of the additonal tenfold safety

factor be strong and presum ptive o protect nfants and children, EPA ’s Office of

Pesticide Program s (O PP) has not typically incorpomated this additional safety factor

o the pestcide lerances issued since passage of the law . A ccording o the hatest

nfom ation provided, OPP has r=ahed the child-pmotecte safety factor I only 9
vof the first 9 1 tolerances issued under the new Jaw -or kss than 10 percent.

G ven EPA ‘s failre t© wuthely use the enfold FQPA safety factor, one must
question what the Agency considers © be “religblke da@” on childien’s exposure t©
pesticides and the toxicity of these subsances o hfants and childen? A moent
dmaftpolicy on OPP’s use of the 10X safety factordid notdirectly answ er this
question.” But on Febmary 25th EPA Adm hisiaor Cawl Browner isued a
men orendum  calling upon OPP to convene, along wih the O fike of Research and
Developm ent and the O ffice of Chilkdren’s Health Protection, an intemal panel of
EPA scientists to answ er this question for the agency.® A s this rsport goes to press,
the 45 day deadlne for this panel’s first report to Adm histator Browner has just
passed. W e would hope is final =oomm endations eflect the issues mised 1 this
TEport.

M eanwhile, EPA and USDA issued a phtmemomndum on Aprl 10, 1998
announcig the fom ation of another advisory panel © “oegih consultng w ih a
brad range of nteresed parties” on FQPA issues. The panel will be esablished
under the Federal Advisory Comm itee Act, to be conduced through EPA ‘s National
A dvisory Council on Environm ental Policy and Technology! A ccording o the
m em orandum , the panel will address specific scientific questions =hted t© FQPA
nicluding “what docum entation is necessary” t© make pesticide tokrance decisions.
It also chawges the comm itee w ih “deciding if there is adequate scientific
nfom ation for making decisions” under the law . The mano’s list of “qualified
participants,” how ever, cludes “farmers, other pesticide users, public health
officials, pesticide com panies, envionm ental groups, public Iterest groups, and
sate, trbal and local govermm ents” Some of these participants have direct financial
conflicts of Interest. Congpicucus by their absence fiom the list are pediatricians and
other experts I childen’s health and developm ent.

W e believe that only peditricians, childien’s health professionals and other
scientistsnot groups w ith direct fnancial conflicts of nterestshould decide the
critical scientific question of how best o protect Infants and children under the
FQPA . Th other words, children’s experts must detem ine what are “reliblke da@”
on children’s toxicity and exposure t© justfy alering the childprotectve 1 0X safety
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factor mandated by the new Jaw? M oreover, EPA has aleady established the
Children’s Health Protection Advisory Comm itee which is explicitly charged o
“asgist the agency I the developm ent of regulations, guidance and policies ©
address children’s health.”” This comm ittee has bioad stekeholer involvem ent,
Including representatives fiom the food and agriculire industries. Th stark contiast
to the above panel, however, is participants Ichide pediatricians and childien’s
healtth professionals who have the scientific expertise t© grappk w ih the questions
wised by the Aprl 10th mean omndum .

I additon, EPA aleady has a fimctioning Pegticide Program D alogue
Comm itee and the FIFRA Scientific Advisory Panel, both also advising on one or
another aspect of FQPA implmentation. EPA does not need to gppoint an endless
gream  of advisory bodies w ith overlapping jurisdictions before acting © protect
nfants and children under the new law .

In this 1eport, we offer no definition of our own as to what consthutes elisble
data under the FQPA . W e do, how ever, dentify significant gaps that often render
exising daa sets unelisblke. Specifically, 1 Chapters Three and Four we find
num exous gaps 1 the data typically avaikble to EPA on childien’s exposure t©
pesticides, and on pesticide toxicity o hfants and childen, regpectively. M any of
these gaps or shortoom Igs are summ arized below .

SHORTCOMINGS N EXPOSURE DATA AVAILABLE TO EPA

For som e pegticides, such as the organophosphates, existing data on children’s
exposures through diet alone are sufficient to =quie ower tokrance kevels, even
disregarding the additional safety factor required under the Food Quality Protection
Act. For the majprity of pestdcides used on food how ever, EPA offen Jacks the
exposure data needed o do an adequate analysis of children’s aggregate exposure to
a pesticide, across dietary and non—dietary avenues, as required under the new law .
M ore specifically, for many pestcides used on foods, there is:

¢ Tnadequate data on pesticide exposure through food.
W ater has been called the most conamed food. EPA adm its 1n recent tolerance
notices that 1 lacks drinking water m onioring data on which t© base is
estin ates of pegticide exposure* OPP has al®o been issuing tolkrances bigely
based upon 20 year-old food consumption data which may well il to reflect
conam ption pattemns of today’s population. EPA  lacks the comprehensive,
updated data on children’s exposure through food that m ght be sufficient t©
justdfy altering the tenfold children’s safety factor.

¢ Little orno current, specific mform ation on non-food exposures.
The lack of wlisblke data on children’s housshold exposures was highlighted by
panelists at the M arch 1998 m eeting of the FIFRA Scientific A dvisory Panel.
T additon, EPA lacks wlisbk data on children’s non-dietary exposures o food—
use pesticides that are also mgisered for use on lawns, gardens, pets, and
especially for use 1 homes and schools.
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¢ N o ability to combine inform ation on various exposures.
EPA has no hntegrated database for collecting and collating data on pesticide
exposure thmwugh the diet and through varous contam hated m edia-including
Indoor and outdoor atlr, surface water, soil and housshold dust. This presents a
serious hurdke to perform Ing an agoregate exposure analysis as equirrd under
the FQPA .

Gwen prelm hary findings from a mecent study of omganophosphate m etabolies
n chikden’s urhe”, EPA should aloo consider the need to fimd or perform
bivlogical m cnitoring for a much broader anay of pesticide and pesticide
me@bolites n childien’s urine, especilly among highly susosptble groups such as
chidren lving In agriculumal areas. Though expensive, biblogical m onioring
provides actual data on the pesticides that children Ingest and are exposed to
Titemally.

SHORTCOM INGS IN PESTICDE ToXIcITY DATA

Chapter Four dentifies shorttom Ings 1 both EPA ’s existing pesticide data
requirem ents, as well as is most up-to~date toxicity testing guidelnes.

hadequacy of EPA’s Pesticide Data Requirem ents

EPA ‘s data requirrm ents fail to wequie that m anufacturers test food-use pesticides
for their toxicity to varous organs of critical inportance t© the health and well-
being of fetuses, nfants and children, hcluding:

e A child’s developing brain and nervous system .
A child’s developing brahn is particularly vulnersble to the neurotoxic effects of
pesticides and other chem icals. EPA’s pesticide data requirem ents fail
wuthely equie eiher specific testing to assess a pesticide’s potential toxicity
to the adult brain and nervous system , or oxicity to the developing brain and
newous sysem .

e A child’s developing inmune system .
A chid’s immune systam , and thelr abilty to fight Infection and disease,
aontinues o develop friom bith thmough adolescence. EPA ‘s pesticide data
requiEm ents fail o wutnely mquie specific tests of Inmunotoxicty, ncliding
tests for both Inmunosuppression and sensitzation.

¢ TIn addition, EPA requiresno testing to assess the interactive effects of
multple chem icals. There is dem onstrable evidence that pesticides may
som etin es act synegistically, and mounting evidence that Infants and children
are wutnely exposed t© mulbple pesticides I their water, food and home
environm ent. On the other hand, EPA Jacks even a validated guideline for
assessig these hteractve effects.
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Stce the early 1990s, EPA has been revising the existing pesticide data
requirem ents. Y et even after being siom itted and generally endorsed by OPP’s
Scientific Advisory Panel n November 1994, these mevised equirem ents Eman
unfinalized." The proposad revisions substantiate many of the shorttom ings
Mentified n this'report. They would, for exam plk, require m anufactrers of food—
Use pesticides © perfom a neumtoxicly screening battery on anin als using both
acute and 90—day exposure periods. Testdng of toxictty t© the immune system would
also be rquired, although only I adult anin als.

W hile an Inprovem ent over existng requirem ents, EPA ‘s wvised da@
requirem ents would sl kad to significant gaps 1n the toxicity data availblble to EPA
T determ Ining whether there are wlidblke dam o justfy alteration of the childien’s
tenfold safety factor i setting tolerances. Even under the evised requirem ents,
pesticides w ih known toxicty to the brain and nervous system would not be
wuthely tesed for effects on the developing brain and nervous system . M oreover,
OPP’s cunent triggers for requesting developm ental neurotoxicity testing have been
exercised 0 hffequently that it seem s unlkely these vial tests will be perfom ed
w ithout an explict new requirm ent.

Inmunotoxicity testng under the revised requirem ents would sdll be camded out
on adult anin als. Twould stll gnore the need t© assess a pesticide’s capaciy for
making the mmune sysem hyper- or overly-sensitve. Finally, these wevised data
requirem ents would fail o eflect evolving concems about the potential for
pesticides and other chem icals to disnipt the endocrne system .

hadequacy of EPA's Toxicity Testing Guidelnes

W hile EPA ‘s data requirem ents descrdoe which toxicity tests w ill be done for a
partcular pestcide, the Agency’s guidelines describe how these tests will be done.
Yet even EPA ‘s most updated toxicity testng guidelines, which w ill detem ne the
quality and breadth of toxicity dam collected 1 the future, fail © adequately t©
potect the fetus, nfants and children. Specifically, for most pesticides, toxicity
testng according t© these guidelines:

e W illnotassess the effects of exposure atall critical stages of developm ent.
Aninals must be exposed o the cham ical beng teged during all the perods of
developm ent which comespond o the ages when children are known to have the
greatest potential susceptbility t© toxic effects. Y et m ost toxicity testing for
food-use pesticides only expose adult aninals. This iicludes all equird tests
foracute and chronic toxicity, carcinogenicity, and m etzbolism , as w ell as the
som etin esrequired screen for toxicity t© the brain and nervous system . O £ the
two tests wequired for food-use pesticides which actually do expose developing
anin als, the test for developm ental toxicity fails to contnue exposing the test
anin al after is birth, when many oman system s are sl developing.

How can pesticide lerances based upon these tests be said to be safe for
nfents and children? The test of developm ental toxicty In particular will 2l ©
reflect toxic effects on the developig braln and nervous, Inmune or
reproductive system s which m ght arise h a child who receives postnatal
exposure to pesticides—through contam nated breast m ik, dust, carpets, toys or
other or sources .
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e W ill not look at all toxic effects of I portance to children.
None of the toxicity tests which EPA typically requires of food-use pesticides
w ill assess thelr toxicty © the developing brain-including effects on kaming
and mem oy, xiclty © the mmune system , or thelr potental for dismptng the
endocrine hom onal) system . EPA does have guidelines to specifically assess
toxic effects on the Inmune system and on a child’s braln and newous sysem ,
but these tests or guidelnes are s=ldom 1equested of pesticide m anufacters. In
fact, the form er has been =quesed for only wo chem ical pesticides, whike
developm ental neurotoxicity tesding has been completed for only six pesticides.
EPA has crieria for deciding when to mquest such testing, but, at least for
developm ental neurotoxicity, the agency apparently fails o heed is own crtera.
Y et childien ®=ly upon a healthy immune sysem t© becom e healthy adults, and
depend upon thelr ability to Jeam and rEmember t© becom e productve adults.
In complince wih the FQPA, EPA is sl developiig guidelines for the
testng of endocrine homonal) dismiption. Nom al developm ent of the fetus,
nfant and child depends upon the tinely rkase of ow kvels of varous
hom ones from endocrine omans and the acton of those hom ones on other
oans. Untdl guidelnes and testng arr Implkmented, a pestcide’s untested
potential for endocrine dismiption should be reflected I the tolerance for that
chem ical.

e W il not uncover toxic effects that show up later n life.
The only wo xicty tests required for food-use pesticides which emply
developing aninalstess for developm ental and Eproductve toxiciy-fail ©
follow the exposed aninals o thelr natural death. This means they do not allow
all toxic effects which m ght ocaur to becom e evident. These tests therefore
cannot reflect what w ill happen t© exposed childien as they mature, accum ulate
exposure o other toxic chem icals, and as thelr organs lose thetr full capaciy t©
finction.

G en the anay of data gaps outlined above, it is clear that EPA w1l typically
not have complete and wlidbke dam to jusdfy aleration of the children’s tenfold
safety factor form ost food-use pesticides. Tn these cases, the FQPA is
staightforward I prescrbing use of this additional chid-protective factor until
compke and rliabke da@ have been generated.
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