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CHAPTER 5

SURROUNDED
BY PESTICIDES

ood, water, air, and dust can all be contam mated by pesticides, and are all wutes
Fby which children can receive hazardous exposures. Num emus studies have
evaluated the degree of pesticide contam nation I these envionm ental media, and
som e have gone fiirther, t© associate pesticides I dust w ith pesticide residues on
children’s hands or I their urne. The m ajprity of sudies have not mvolved farm

fam ilies, but are nonetheless wlevant to children’s disproportionate exposures. Som e
am all rmports do focus on farim  children, mcliding m grant famm w orkers, and have
measured exposures from all of these wutes, often finding levels greater than those
rported I studies of non-faim fam ilies.

PESTTCDES N FOOD

“The children becam e sick when we w ere picking straw berrdes and i made
them vam it. . . .M uch zchite dust was spotted on the leaves and the fruit
as well. A In ost all of the pecple had brought their children . There w ere
betwem 70 and 100 w orkers, and each one brought several children. The
children started to eat the berries and then they began to vomit. Several
of them becam esickw thvomiting and diarrheaincluding four of my
children . Tbrought then to the hospital. A In ost all the children that were
working In the field this day becam e sick ”

Delfina Chavez, Farmworker, Mt. Angel, OR, July 9, 1998

Pesticide residues are w despread I the food supply. Data fiom the Food and D g
Adm mistation FDA) for the past nine years show that between 33 and 39 percent
of the food supply I any given year contains detectable pesticide residues111
Among dom estic foods, nearly 46 percent of gramn sam ples, 38 percent of fish and
shellfish, 54 percent of the fiuit, 36 percent of the vegetables, and 3 percent of the
dary products tested had detectable residues of at least one pesticide, although few
of these residues violated legal tolerances. !

An average one-yearold’s top ten favorie foods are apple juice, grape juice, oats,
bananas, m 1k, apples, orange juice, pears, wheat, and peaches. On a body-w elght basis,
young children consume these foods at levels fiom three t© twenty-one tines greater
than the average adult American. FDA monioring has detected pesticide residues mn
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50 percent of the samples of these foods, although generally at levels below regulatory
tolerances.”! A ccording to the National Academy of Sciences, diet is an inporent
source of exposure to pegtcides, partcularly for children, some of whom are exposed
to pesticide residues in food above Jevels considered safe by the federal government.”0

Several recent studies have detected pesticide residues in food:

» T 1995, the USDA ‘s Agriculiral M arketing Service tested nearly 7,000 fiuit and
vegetable sam ples and detected residues of 65 different pesticides. Two out of every
three samples contained pesticide residues *'2

» Foods commonly consumed by children ae lkely to cany mome than one pesti-
cide. A 1993 analysis of the FDA monioring reaults found 108 different pesticides
22 fmits and vegetables commonly eaten by children; 42 different pesticides were

THE AGRICULTURAL HEALTH STUDY

Shce 1993, a mapr research effort has been under way to evaliate agrculuml
exposures and healh inpacts among am fam ies. The AgrculumlHealh Study
AHS), a colbbomtie rsearch progct of the Natbnal Cancer hstiute, the US. EPA,
and the Natbnal hstiute of Envionm ental Healh Scknces, & the hmest study
to date of am fam iles. The study has enwled a cohort of appmoxin ately 90,000
peopk h bwa and Norh Camwina. Study subcts hiclide fam er appicators

(fam ers who appl their own pesticies), spouses of am er applcators, and
comm erxcil pestcide applcators. Many of the fam ifes have chifen, and these
chidren ar ako behg evaliated for exposures and healh effects. The study
does not hclide hied famworkers, who may differ h num emus in porant ways,
hchidhg socbeconom & status, iom fam owners and pestcile applicators.

Exposure assessment h this study nhclides perbdit questonnaies askhg
about crops gwown, pesttile use, agrculurl actviks, exposures, and geneml
hfom aton about chiden. A subsam pk of the cohort @bout 200 fam ies) will
undergo m easurem ent of pesticides va all poenthl wutes of exposure, hclidihg
od and water, hhahton, and skh exposures. Furthem or, bibbgial m easure
ments of pesttide metabolies h bbod and urhe willbe perfomed on a subset
of the study subfcts. The cohort wilbe Plowed © Hentfy a varety of heath
outrom es @mnghg fiom cancer to neurologic and epmwductive problems.116

Alhough very little data fiom the AHS iself are curently avaibbk, smallpibt
studes have been compkted to testmethods that are now beihg appled © the
higer cohort. Resuls of these pibt studes have been publshed and ar dicussed
I ths repoit. As mor data become avaibbk fiom the AHS, we wilhave some of
the hfom aton necessary to quantlfy the excess exposures of am fam ies.

The cohort under study 1 the AHS & ovewheln gl whie ©7 percent). Vitu-
aly no Lathos ar enwled. The focus on whie am owner fam iies spnirantly
In is the utlty of this hwge study Pr predithg exposures t nonwhie fam -
workers. Futhem o, crops grown h diferent geographt rgbns have diferent
pestcide use patems. h bwa, the mapr crops arr g@is, soybeans, and com,
abng wih hogs and beef catte, and h North Camlna, crops ar sinibr o those
h bwa butako nhclide tbacco, peanuts, yam s, and coton, as wellas poulry. As
a msul, tmay be difficuk to genemlze the msuls of thi study to states such as
Fbria, Texas, and Calfoma where vegeabks and fuis ar the prnary crops.
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detected on tom atoes, 38 were detected on straw berries, and 34 were detected on
apples.”! Based on FDA dam on U S.-gown and inported food, the follow ing fiuits
and vegetables contaln the most residues of the most toxic pesticides: straw berries,
bell peppers, spinach, cherries, cantaloupes gown I M exico), appks, apricots,
green beans, grapes grown I Chile), and cucum bers113

» Processed baby foods can also contain pesticide residues. A ccording to recent test-
Ing, sixteen pesticides were detected In eight baby foods sam pled. Five different pestd-
cides were found 1 pears, four n applesauce, and three I peaches, plm s, and green
beans. Residue Jevels were generally below those found 1 fiesh fits and vegetables. 114

» The Agriculural Health Pibt Study, performed on six faims n Towa and North
Cawlina, tesed food samples collected fiom the famhouses for 29 taugeted pesti- .
cides. Pesticides were detected frequently on foods on these six fam s at levels above
those reported for the general population. I partcular, elevated levels of the pestd-
cide being applied durihg the monioring period were detected In the food. The
authors conclude that the results show potential dietary exposures above expected
values, partdcularly to pesticides that are cunently being applied on the faim and t©
envionm entally persistent pesticides. 11

Thus the general public is exposad to num erus pestcides I food at levels that
can pose a potential risk o a child. There are few data about farm children’s dietary
exposures to pesticides, although prelin hary results fiom the Agrculural Health
Study indicate that exposures to farm children may be higher than to thegeneral
public. Anecxdotal reports of farm children picking and eating foods directly fiom the
fields are common, although no studies have attempted t© measure these exposures.

PESTLCDES N DRNKNG WATER
“W e have to bathe In the Irigation channels by the fields. W eknow they
are filled w ith pesticides, but w e can ‘t live w ithout ram oving the dirt of
our daily work”

Anonymous Farmworker, Californiall?

“ .. allthewater that amesfrom theagro fields ., , it comes right into
here . . . every day In ourhocuse, cur waterw culd usually com ecut sandy
and had a phk wlor or yellow color. W e didn 't think anything about it.
Wewould justwonder, W ell, gee, what iswrong?’ W ell, tihe went an
and an. O ur w ater w as getting w arse. O ur sink w ater would stink ke
rotten eggs . . . we've had bad water quality

Marta Salinas,M cFarland Californial4

Pesticides have proven t be a pewvasive problem In surface waters I many pants
of the Unied States. Because surface waters may be used for drinking, this con-
tam nation can be a mal threat. A though drinking w ater problem s can be an issue
T all parts of the country, agricultural regions are the most heavily impacted. Fam
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In the heat of the fields, a young
tomato picker stops for water ‘
from the back of a truck.

I fgf
Y, A
.

fam ilies, because they are more lkely o drnk from prvate wells or anall water
system g, are the m ost at rigk . There are about 54,000 am all w ater system s serving
1,000 or fewer pecple T the United States, which adds up to approxin ately

20 percent of the total population. Two-thids of these system s serve comm unites
w ith 500 or few er residents. These am all system s are prin arily located n mral,
often agriculinal, areas, and the amall utdlites often cannot afford the equipm ent
and qualified opemators necessary t© ensure complince wih safe drinking

w ater sendards118

The follow hg examples describe some known water contam hation problem s:

» Tn 1992, U S.EPA mported that 132 pesticiderelated com pounds, 117 parent
pesticides, and 16 pesticide degradates had been found i ground water in 42 states.1®
W dely detected pesticides cluded alicarb, alachlor, the triazine herbicides, 2,4-D,
and nearlty a dozen others. The U S. EPA aleo has found that one out of every ten
public water supply wells is contam nated by at least one pesticide; the EPA Infers
fiom these data that nearly 10,000 communiy drinking water wells and about
440,000 miral dom estic water wells contain pesticides, although m ost do not exceed
the EPA 's existng drinking w ater standards120

» Tn the period from 1991-1995, the U S. Geological Survey (USGS) sampled from
5000 stream s and wells and found at least one pesticide In every soeam and In at
Jeast half of the wells sampled. The trazine hetbicides @tazine and sin azine),
2AD, and several omganophosphates mcliding chlowyrifos and diazinon were the
most comm only detected of the 85 pesticides assayed.12!

» A 1997 survey of water contam hation found that about
4 3 million Americans In 245 communites are exposed t© levels
of carcihogenic hetbicides In drinking water that exceed the U S.

. EPA 's benchm ark of “acceptable” cancer risk (one excess cancer

* case I a population of a million).12 Commonly used agriculinal
herbicides contam hate the tap water of 374 M dwesem towns.
Over ten m illion Americans In the M idwest and Chesgpeske Bay
1=gion alne are exposed t© herbicides n their drinking water. In
" addition, up t ten different herbicides and m etgbolites or

< derivatives were detected i individual tp water samples.122

> A 1994 studv found that drinking water is often contem hated .
wih wo or mor of the common hetbicides, attazine, cyanazine,
# =in azine, alachlor, and m etlachlor. In all, some 67 different
@ pesticides and pesticide m et@bolies have been detected in
m dwestem sources of drinking water. People In anall mual
comm unites, and children In partcular, are at high risk; over
400,000 peopk In 98 mral comm unites were found to face cancer
risks from 10 to 116 tim es the federal benchm ark 123

» The State of Califomia reported that 22 pesticides were
detected In a total of 436 groundw ater wells In 1996. The most
commonly detected compounds were herbicides, and detections
‘ were much mor frequent in agriculral regions of the satel124
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A Tthough the average levels of pesticides In water are ow , for those fam ilies whose
w ater supply is contam nated at levels significantly above the average, drinking

water can be a m ajor source of exposure.

T agriculmal regions, an all water system s and private wells are offten shallow and
poorly protected, making them mor lkely to be contam nated with pestcides and
otherpollutants than larger city aupplies. O ther am all utilities n mural areas m ay use
surface water that ishighly vulnembk to pesticide nmoff contamination.20: 121 g a1
utdlites also often lack the econom ies of scale enjpyed by large utdlites, which m akes
it harder to use mor expensive, sate-of-the-art water treatm ent system s capable of
1em oving pesticides. M oreover, In som e sates, an all utilities can get w avers of m on-
itoring requirem ents or special “varinces” or “exemptions” fiom water treament
requirem ents that are not genemally availble to lamger w ater suppliers125 A s a result
of these factors, and the sinple fact that agriculire can contam hate local w aters,
farm fam ilies are lkely to receive higher exposures to pesticides fiom drinking w ater
than other households. These exposures may occur fiom drinking the water, or from
bathing or show ering because m any pesticides are volatile 10 wam w ater and can be
absorbed thrwough the skin or Inhaled in the shower. These 1oUtes of exposure should
be considered In evaluating toal exposures t© pestcides.

PESTCDES N OUTDOOR AR ,DRIFT, AND FOG
“I believe w e here 1 the colonias are m ore exposad t© the chem icals due to the
plnes that go by, and they don 't care if the w ind is srong or if there isno
wind.W e have bemn affected som e five or six tim es right here n cur house.
Once the plne flaw over and I think it cpened the valve and w e w ere very
sick. And the field is very close, then they don‘t tell us that they are going
to spray ; they don‘ttakeus nto acount for anything. Sol think thisnesds
to change because they are killing us little by little. O ne of the little ones,
when cotton seasm starts, alw ay's sw eats and gets a bad rash an the face
w ith Iotsof pinples. The doctor says it's a skin dissase, but he doesnot say
it’'s the cheam icals that are already on his skin ., , The school is very close
by, Kelly School, soa tof children are being affected by the chem icals”
W orker, H dalyo Park, Public M esting in Pharr, TX,
April25, 1996

Outdoor air concentrations of pesticides I agriculual regions may be significant,
partcularly for those applied as a gas for fm gation, by ground broom , or by
broadcast gpraying. Childen who lve 1 agricutumal mgions may weceive atbome
pesticide exposures when playing outdoors. Infilbation of homes by outdoor air
could alo result n aitbome exposures inside the home.

M onitoring has revealed that aitbome pesticides present a pewvasive problem :

» Tnh Califomia, wo weeks of ambient air m onioring near sugar beet and potato
fields for the fim gant and carcinogen Telone T1(1,3-dichloropropene), m easured
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The Califomia state
health standard for
chorttem exposure
tom ethylbrom ide is
an averageof 210 ppb ,
over a 24 -hour period,
yet pesk levels w ere
as high as 665 parts
per billion (ppb) in
Castroville and up to
1,900 ppb In Ventura.

am bient air levels exceeding the federal reference concentration (safe level) for
chronic nhalation exposures. Chionic exposure t© the levels measured is predicted
o reault n more than one excess cancer per every five thousand people exposed, far
greater than m ost federal standards for acceptable levels of risk.126 Even shorttem
exposures to elevated levels of this chem ical may cause respiatory problem s.

» M ethyl brom ide is an odorless, colorless, acutely poisonous and neurtoxic gas
that has also been shown to deplete the ozone layer. A Ir m onitoring near a fum igation
cham ber wvhere methyl brom ide was used revealed exposure Jevels more than 17 tines
higher than the Califomia EPA regulatory Iin it for aitbome exposure o this toxicant.126

» In the sam e study, am bient air levels of the breskdown product of metam sodium ,
an Imitant, acute poison, and developmental toxicant, were over tenfold gmwater
than the reference exposure level for acute eye iritation near fields where soil was
being fumigated.126

» A 1996 rmeport by the Envionmental W ortking Group docum ented elevated air
levels of methyl brom de over two-to-three day periods In two residential neighbor-
hoods near Califomia fields. The Califomi sate health sendard for shorttem
exposure to methyl brom ide is an average of 210 ppb dver a 24-hour period, yet pesk
levels were as high as 665 parts per billion (ppb) in Castoville and up t© 1,900 ppb
n Ventum, wih an aversge lkevel over the three-day period of 294 ppb. Elevated
levels of this fim gant were detected over 400 yards fiom the gpplication site, six
tim es the allow ed buffer zone, In a residential area w ith a day care centerl27

» Fog samples gathered In suburban M aryland and I agriculimal regions of
Califomia revealed up to 16 different agriculhiral pesticides. The pesticides detected
inclided omganophosphates, triazines, diniroaniline (pendimethalin), and chlor-
acetenilides (alachlor, m etolachlor). The levels of organophosphates and their oxygen
analogues M fog were offen two or three times greater than levels r=ported I
@mn. The maxinum measured kevel of the highly toxic pamthion oxygen analogue
(paraoxon) was high enough t© cause sigrtificant acute cholinesterase inhibition. T
addition, volatile, fateolible pesticides were found I fog at concentrations far greater
than expected 128 Pesticides In fog can enter the body In num emus w ays. The fog
vapor and pesticides can be haled diectly Ito the lungs, absorbed through mucus
mem branes, or swallowed.

» A anall M imesota study found that an gpplication of two herbicides by
gound-broon  sprayer 50 yards upw Ind from a faimhouse resulted o a three-to-
fourfold elevated concentration of both chem icals n outdoor air adjpcent t© the
farm housewhere a chid playing n the yard could be exposed to the toxicants.
Ihterestingly, there was also a 50 percent increase In the concentration of one of the
herbicides nside the faim house *#29

> An Ismeli sudv detected small wductions in plasma and whole blood cholin-
eserase I residents living near fields during spraying season compared wih others
Iiving firther fiom the fields. The same ndividuals had nom al plasma and whole
blood cholnesterase levels off-season. In additon, infimary records ndicated a
significant ncrease In visits for symptom s such as respimtory problem s, headache,
and eye iriation on days when omganophosphates were sprayed.}30 These data
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Indicate that exposures to omganophosphate pesticide drift may result I symptom s
and slight cholneserase mhibibdon In neatby residents.

The potential for children living on or inm ediately adjpoent to fields to be exposed
o aitbome agricultural pesticides at levels not deem ed safe for hum an exposure must
be further nvestigated and taken mto account when evaluating total exposures.

PESTCDES N NDOOR AR

Pesticides are known t© accumulate In indoor air at concentrations one or wo orers
of magniide higher than m outdoor air. For fam children, ndoor air exposures
may nclide agricultural pesticides never used indoors.

The Non-O caupational Pesticide Exposure Study (NOPES), which focused on
adult exposures In non-agriculural fam fhes, measured personal exposures to pest-
cides n household air. Strking results fiom this survey mclided significant mgional
differences, w ith higher exposures m wam er =gions Jacksonville, Florida) and
ower exposures I tempemte mwmgions Gpringfield and Chicopee, M assachusetts).
There was significant seasonal variation n both geogrephic rgions.” The average
num ber of pesticides detected In Indoor air n households considered t© have “high
pesticide usage” was eleven, while “medim usage” homes had an average of seven
detectsble target pesticides, and “low” use homes had an average of five different
pesticides detectable in indoor air. As many as 20 different pesticide residues were
found m Indoor air n hom es. The m ost prevalent pesticides were chlorpyrifos,
diazinon, chlorane, propoxur, and heptachlor!3! Because these pesticides were all
once mgisered for home use @lthough some no longer ar) the residues most lkely
semmed fiom use ndoors, sometines In the distant past. Extrapolation fiom the
NOPES study indicates that, for aduls w ithout occupational pesticide exposures,
Indoor air nside the hom e may account for as much as 85 perent of the total daily
exposure o aibome pesticides132

Pesticides in indoor air tend t© concentrate near the floor. Chloyrifos, for
exam ple, was nearly four tines more concentrated at 1225 an  @bout 5-10 inches)
from the floor com pared w ih greater than 60 an @ feet) fiom the floor n a oom
wih a window open for ventilation’4 This Idicates that there is less air m xing near
the floor, and that the breathing zone of an infant or craw ling toddler is lkely t©
contain a greater concentration of pesticides during certain ventilation conditions
than the adult breathing zone. Pesticides in the air can also deposit onto surfaces,
including carpets, kichen counters, and children’s toys.!133 Thewfore atbome pest-
cides eventually create tactle exposures thmwugh skin contact or childhren’s hand t©
mouth behavior. The deposited residues, I tum, can become abome again when

dust is stned up, or thwough evaporation fiom surfaces, resulting I a veritable swirl

of pesticides throughout the home.

An mvestgation n M Imesota measured air levels of various pesticides both
ndoors and outdoors on fam 51?9 This study clearly docum ented “take-hom e”
exposures of pesticides. For example, on “Fam 1 A " the famm er sprayed hogs
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W hereas pesticides
that ram ain out-
doors are generally
brcken down by

aun, ramn, and soil

m icradbes, indoors
they m ay accum ulate
undegraded In carpets
and fumiture for

years,

w ih Indane to contol mange. He then visied “Fam 1B” for dinner, sdll wearing
his work clbothing. Finally, the faxrm er went home and changed his clothes. M easure-
ments @ken over the three days sunounding the spraying event revealed that the
lindane Jevels i outdoor air on Farm 1A icreased by fortyfold, while indoor air
levels increased by twenty-fourfold. At faimhouse 1B, about a quarter m ile fiom the
gite of outdoor spraying, lindane kevels in ndoor air ncreased by fourfold. The
ndoor air levels at faimhouse 1B were Ikely due to off-gassing of pesticides fiom
the farm er's clothing, while the greater indoor air levels -n faim house 1A may be
due © a combmation of Infilration of ocutdoor air and off-gassing fiom clothing. Tn
the sam e study, sin ilar hcreases n pesticide levels in indoor air were m easured
follow Ing agriculiral applications of other nsecticides and herbicides. “Background”
air levels of varous pestcides, including alachlor, attazine, lndane, and tdfiialin,
were sibsantially hisher h and near M Imesota farm homes compared wih the
urban homes i Jacksonville and Springfield sudied I the NOPES study. In addi-
ton, indoor air levels were up t© ten times higher than outdoor air levels for m any
pesticides; this was generdlly ttue even when the pesticide was gpplied outdoors.
The authors concluded,

This study dan anstrates that a direct relationship can exist between
ocutdoor application of  a pesticide by a famm erand subssquent elevated
Indoor air ancentratims of  the pesticide n hisham e. The data suggest
that trangport of  residues an the fammer's w ark clothing and or track-in an
cshoesaswellas mfilration of  aerosol spray drift can bem echanisn s
antributing to elevated indoor air levels.129

The elevated pesticide levels in ndoor air, and the docum ented presence inside
famm houses of pesticides r=gistered for agriculural use only, dicates a source of
exposure t© a subsaEntial subgwoup of children that must be considered when setting

PESTCDES N HOUSE DUST

Dust Inside hom es is known to collect pesticide residues. These residues may nclude
pesticides used for home pest contol, including com pounds used years ago which
persist In caypets or seep out of foundations that were treated for tem ies, and those
used outdoors that are tracked Into the home on shoes. An estin ated 31 pexcent of
indoor dust orighates I outdoor w0il13# Researchers estinated that tracking-in of
outdoor soil was the principal source of about half of the pesticides detected In the
indoor air of one moniored hom e.135 W hereas pesticides that remain outdoors are
generally broken down by sun, min, and soil m icrobes, Indoors they may accum ulate
un-degraded In carpets and fumitie for years. For anall children, house dust is a

m apr mute of exposure to pesticides, lead, and allergens.136-138 Because of childen’s
lower body weight and higher dust Ingestion, thetr risk fiom toxic chemials 1 dust
is estin ated 1o be at Jeast 12 tin es greater than that of adults.137
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A variety of methods have been used to collect and quantify pesticide residues i
dust, mcluiding modified vacuum clesners, polyurethane foam mlers, cotton gbves,
and bare-hand presses13%-141 A recent publication also dem onstates the validity of
sampling dust fiom used household vacuum cleaner bagsl42 The varous m ethods
have been found to be com parable, making it possble to test for pesticide residues n
house dust and to quantify the mnge of concentrations found  hom es, particularly
In Inpacted aras such as In agriculumal settings.

Homes h NonAgriculuml Areas

Housshold and yeard pesticide use is very common among the geneml population.
A sudy In M issour found that 97 8 percent of fam flies use pesticides at least once
during the year, and 70 percent of people rported using pesticides n the home or
vard during the first six months of a child’s life 143 The commonly used herbicide
2 A-dichlorophenoxyacetic acid (2,4-D), which has been linked i both humans and
dogs t© non-Hodgkm’s lymphoma, can be camded indoors after application on
lawns. One mvestigation rmwevealed that 3 perent of dislodgeable residues of 24D
on a lawn was tracked indoors and accum ulated in carpet dust.'¥ A Jthough 24D
and many other lawn and garden pesticides nom ally break down fairdy quickly nto
less toxic fom s fiom outdoor w eathering factors such as wind, @n, sun, and =il
m icrobes, they can linger in the ndoor environm ent for years. Carpets, house dust,
and fumitire become Iong-em sinks for pesticides132 Calculations based on a
single lawn application of 24D indicate that detectable levels of the pesticide can
mEmain I carpet dust up t one year after a one-tine outdoor application.!#

A varety of pesticides have been detected in non-faim hom es:

e An indepth study of a home in San Antonio, Texas, rvealed detectable residues
of 16 pesticides in the living wom carpet. G radients of many of these pesticides were
apparent from the garden onto the fiont doorstep and nto the carpet ndicating that
the pesticides were lkely transported Into the hom e prim arily on shoes135 Thus,
“racking-n” of pesticides is lkely t© be fairly common and should be considered
for all pesticides which are regisered for use on lawns and gardens.

» The Non-O ccupational Pesticide Exposure Study (NOPES) measured Jevels of
selected pesticides In carpet dust of nine hom es. The average num ber of targeted
pesticides m easured In carpet dust n any single home was 12, compared t© 75 pestd-
cides on average In the air ssmples n the sam e residences. M any of the less volatile
pesticides were not detected iIn indoor air but were found In carpet dust7 O der
carpets had the highest levels of pesticides, ndicating accum ulation over tim e.

Num erus pesticides that have been banned i the Unied States were detected
and quantified n carpet dust, particularly n older hom es. These ncluded DDT,
heptachlor, aldrin, dieldrin, and chlordane.14>

» Sin ilar results were found I num erous other am all studies n a varety of
settings. A anall sudy In the Ralkeigh-Dutham ama of North Cawlina found a mnge
of 8 to 18 different pesticides in dust in the nine hom es sam pled. Pentachlorophenol,
a wood preservative and endocrine dismipting chem ical, was detected In every
housshold sampled, while chlomyrifos and numewus organochlorine pesticides
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(LOAEL) for acute
health effects.

ncluiding DDT were found frequently 140 Sampling ;1 this study of pesticides 1
Indoor air at 6 Inches off the ground (the breathing zone of a craw ling toddler) and
of pesticides In dust revealed that the dust Ingestion of certain pesticides could
exceed ihalation exposures for a young chid in some of the hom es sampled.132

» The Lower Rio Grande Envionm ental Exposure Scoping study looked for a
w de varety of chem icals, Including pesticides, in the soring and summ er of 1993
in a small number of homes 11 a fam g area. ¥ Unforimately no childen were
sudied during the pibt phase. This sudy showed that levels of chlorpyrifos
measured 1 door atr and dust and the Jevels of a metbolic byproduct of chlor-
pyrifos i the urine of aduls living i the house were highly correlated.” Thus in
adults, levels of pesticides In indoor air and dust n the home are stong predictors of
actual expogure. In children, there is a linear conelation between the concentration of
lead 1 Indoor dust and blood lead Jevell4® A lthough the mlationship between pest-
cides I house dust and levels h children’s body tissues and urine needs firther
investigation, the data on Jead demonstate that a toxicant i house dust can get mto
children’s bodies.

» Evaluations of pesticide levels In carpet dust In 362 homes w ih children
throughout nine sates revealed w de varabiliy In the concentrations of pesticides
dentfied. Two pestcides, orthophenylphenol @ fingicide and disinfectant) and
chlowyrifos, were found In the m ajority of homes sampled (96 percent and 67 percent
regectively). W hile the median concentration of chlorpyrifos measured In dust was
not very high (054 Ug/g), the maxinum measured concentration exceeded the
medin by nearly a thousandfold (324 pg/g). This range of varabilty was alwo
typical of other insecticides measurad In this sudy, ncluding the organochlornes
(DDT and dieldrin), the synthetic pyrethroid (permethrin), and the carbam ates
(catbaryl and bendiocarb) 149 This study confim s that some chiklren are exposed at
levels many tines greater than the average child.

» The Califomia Deparm ent of Health Serwvices reviewed an ndustty study on
pesticide absorption fiom carpets follow Ing door pesticide use. Tn the case of
propoxur, the estim ated exposure for a six-tonine month old child playlng on a
carpet after application follow ing the label nstuctions was above the hum an
Low est Observable A dverse Effect Level LOAEL) for acute health effects. For
dichlowos, the predicted dem al exposure t© a gix-o-nne month old chid follow Ing
application approached the mt ol Jethal dose for 50 percent of the anin als (LDgp).
For chlowpyrifos applied sin ibarly, the dem al dose was nearly 90 tines the m inimal
human egponse kvel for acute symptom s130 A though som e of these specific pest-
cides are no longer used for indoor bmwadcast applications, these estim ates illustate
the significant potential of fant and toddler exposure fiom contact w ith pestcides
n capet dust.

Fam Homes

Pegticides used on family faims end up In ncreased concentrations inside
the home, compared wih homes In non-agriculural areas, as the follow ng
studies show :
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» A study of dust exposures among fam children was carded
out In an apple, pear, and chenry-grow Ing area of W ashington
Staes A ol of 26 fam ing fam ilies, 22 farm w orker fam ilies, and
11 non-sgriculial fam fhes participated. A 1l had at least one child
betw een the ages of one and six. Soil fiom outdoor play areas was
sampled, as was housshold dust fiom indoor play areas. These
samples were analyzed for the presence and concentration of four
organcphosphate  Msecticides: azinphosm ethyl, phosmet, chlc
pyrifos, and ethyl pamthion. Residues found in housshold dust
and soil were aln ost exclusively due o agricultural use, mther
than hom e use of these products. One or more of the four target
pesticides was found in 58 percent of the soil sam ples outside
agriculural homes and In only 18 percent of soil samples near
com parison hom es. At Jeast one of the pesticides was found 1
100 percent of the house-dust samples fiom famm worker and
fam er homes, and all four of the targeted pesticides were found
T 62 percent of farm homes. Th com parison, I non-agriculiral
homes, only 9 percent of dust samples contained all four pesd-
cides. M edian Indoor pesticide concentrations In house dust were
generally 17 to 100 tm es higher than outdoor soil levels, although
both were significantly higher in fairm  hom es. Furtherm ore, maxi-
mum detected concentrations were generally 10 © 100 tin es greater msess o 2. - - fes®

than the median concentation detected, and the 1nge of detected concentations was ~ Paul Mugge Is one of the family
farmers profiled in NRDC's Fie/ds

generally much broader n fatm hom es. of Change whose concem over
In the W ashington State study, some agriculumal pesticides were detected @lbeit chemical inputs led him to
. . altemative farming techniques
at lower concentrations) even In non-farm hom es Jocated mor than a quarter of a that dramatically reduced
mile fiom an orchard. This may hdicate that drift of agricultural pesticides can pesticide use.

contam nate non-faim homes I an agricultual egion. Ik is alo notable that alnost
all of the pesticide handlers n the agriculiral fam ilies reported using appropriate
personal protective equipm ent and did not bring their personal protective equip-
ment nto the home. Nearly all of the pesticide handlers also reported washing

the cbthing wom under their protective clothing after each pesticide application.
Thus, although the pesticide applicators were tgking steps t© m hin ize tgke-home
exposures to their fam ilies, thelr children were sdll at risk fiom elevated exposures
o agricultural pestcides.

» A anall pibt sudy I M Imesota that tested m ethods for the A griculimal
Health Study evaluated exposures to famers at four fam iy fam s, m easuring
outdoor and indoor afr lkevels, and analyzing outdoor soil, indoor dust, drinking
water, and hand wipes of children. For several herbicides and fimgicides, which
would never be applied indoors, the ndoor air level was up to 10 tmes higher
than outdoor air levels. Furthem ore, as I Texas, an Icreasing concentration
grdient was found for num eus pesticides fiom pathway il t© entryway =0il to,
finally, carpet dust. Herbicides such as alachlor and attazine, chlompyrifos, and DDT
were all found on the hands of a threeyearold child.15! These pesticides reflected
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Numerous pesticides
are known to pene-
trate the kin, =0
exposures from
pesticides on hands
would be both oral
and derm al.

the pattem found m housshold dust n that fam house, and inplied that this child
was exposed t© agriculiral pesticides not registered for home use.

» An additional report fiom the Agricutural Health Study in M imesota, Iowa,
and North Camlina reported that house dust kevels of hetbicides such as alachbor,
m etolachlor, atrazine, and 2,4-D increased by tenfold to one hundredfold in one home
follow Ing field applications. Detection fiequency of attazine In house dust on Towa
farm s ncreased from 75 percent to 100 percent during the application season, the
median concentration ncreased tenfold, and the maximum detected concentration
Tncreased one hundredfold. W hen compared t© the herbicide levels detected 1 non-
farm homes, fam houses had significantly greater frequency of detection and ele-
vated concentrations in dust. The authors conclide, “Usage of hetbicides and other
agriculiial pesticides on the family faim may significantly elevate the potental for
exposure of young children to these chem icals whilke grow ing up on the farm.”10

Contact w ith house dust, Including inhalation, ngestion, and dem al contact, can be
prim ary wutes of pesticide exposure for an all children. Extensive experience w ih lead
exposure has conclusively dem onstrated that when levels of lead are elevated n house
hold dust and soil, blood levels of this toxicant are also elevated i children.148 152-156
These muldple and cumulative exposures must be considered when setting pestd-
cide tolemnces i order to avoid repeating the m istakes of the past.

PESTCDES ON FARM CHILDREN’'S HANDS
“W e think of cur children who are at han e and about the future of those
children . If we do nothing, perhaps they w ill say Wy parents did nothing,
and they could have stopped this.®’
Eduardo Montoya, Farmworker!+

ATl studies that have nvestigated dem al exposures t© pestcides In adults or
children have found that skin contact is a m ajpr oute of exposure, partcularly in
children. Num erous pesticides are known to penetate the skin, so exposures fiom
pesticides on hands would be both o=l and dermal.’” Hands moist with saliva -
collect more pesticide residue than dry hands.!3® Because young childen often have
wet, stdcky, saliva-m oisened hands, they are lkely to collect more pesticide from
campets and other surfaces than would be predicted extrapolating friom  dry-hand
presses. Fam children get pesticides on their skin fiom housshold pesticides, lawn
and garden pesticides tracked mto the home, and agriculuiral pesticides n the soil,
or that enter the hom e through drift or on clothing.

Several amall sudies have shown that pesticide residues can accumulbte on many
common cbjpcts that children touch:

» A ol exposure estm ate affer broadcast spraying of chlompyrifos n a three-room
residence revealed that the total estimated absorbed dose for an nfant 1 the days
follow ing the pesticide application were between 12 and 52 tim es the No Observable
Effect Level NOEL), and between 10 and 50 tines the hum an reference dose (RfD).
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Dem al absorption represented approxin ately 68 percent of the total projpctd
exposure to an infant.!%
» A recent sudy revealed that children’s toys can accum ulate pesticide residues
and may represent significant sources of exposure 133 The Ivestigators sprayed
chlomyrifos nside a hom e according t© the lbel ditections, and after the recom -
m ended aring period placed plush and plastic toys In the wom . The toys were
tested for pesticide residues periodically over a two week period. Cﬁlorpyrifos accu-
mulated on both types of toys, apparently due «v absorption fiom the air nto the
plstc and felf materials. A muldpathway exposure estmate ot hcliding food
and water ingestion) based on the scenario of a threeto-six yearold child playing n
the room one weesk affer an application of the pesticide revealed a ol exposure
estin ate more than 20 tm es greater than the U S. EPA reference dose. A child 1 this
envionm ent would receive about two-thids of their total dose fiom hand-to-m outh
exposure, about one third fiom kin penetration, and a anall amount fiom nhal-
ton. Label mstmctons regarding rweentry tines o indoor environm ents after pesd-
cide applications are based on the period of tin e needed for air evels (n the adult
breathing zone) t© decrease o “safe” levels. These reentry times do not account for H and w ipes of farm
the fact that pesticide vapors can be more concentrated near the floor, and for the children taken 1n the
deposited pesticides on surfaces that can result v dem al exposures t© children. .
» A anall sidy of chilhen fiom midke class non-fm £m iles i Norh Camlna  O0YS DlowIng pes fi-
found that there is a stiong conespondence betw een pesticide concentations detected  cide application by the
on children’s hands and Jevels found I carpet dust in the home, Among the four Bther revesled signifi-
child participants, between one and six different pesticides were recovered by hand
rinse sam pling. Pestcides detected on children’s hands included chlorane, heptachbor, cant residues of the
pentachlorophenol, chlowyrifos, and dieldrin. It is notble that several of these were sam e pesticides that
barmned but are sdll persisent I the Indoor envionm ent, and sdll causing exposures
o children 140
» Th a snall sudy 11 M imesota, hand w ipes of fam children teken i the days applied on the farm .
follow Ing pesticide application by the father evealed significant residues of the
sam e pesticides that the father had mecently applied on the farm . Sin ilar pesticides
and quantties were found on children’s hands on sequential days, and partcular
residue profiles were found consistently in different fam ilies. On three farm s, nvesd-
gators detected a total of 17 different pesticides on the hands of non-w orking children
1anging fiom age 3 to age 15.160 Eight pesticides, Including alachlor, atrazine, 24D,
dicam ba, pentachlorophenol, chlorpyrifos, propoxur, and DDT were all found on the
hands of one threeyearold chid living on a famm . On ancother fam , a fouryearold
and an eightyearold chid aleo had residues of nine pestcides detected on their
hands160
» T an Ih-depth Ivestgation of four Iowa fam iy fam s, there were significant
differences betw een pesticide detections during the application season as opposed t©
during a non-gpplication period, even when the pesticides were applied miles fiom
the amhouse. A ol of five herbicides and eight nsecticides were. detected on the
hands of wves and children who were not ditectly volved in farm work during
the application season 16! An average of more than two pesticides was detected per

the father had recently
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A totalofl2 different
pesticides w ere
detected I the house
dust sam ples.Two
pesticides, diazinan
and chlorpyrifos, w ere
found on the hands of
three cut of the five
farm w orker children
sam pled.

hand wipe and concentrations were higher com pared to the average of 04 pesticides
detected per wipe during the non-gpplication season. Sttong conelations were
dbserved betw een levels of individual pesticides in Indoor air, carpet dust, on food.
preparation surfaces, on the mother’'s hands, and those levels on the child’s hands.
One threeyearold chid had atazine and metolachlor on his hands afier his father .
applied these herbicides on the famm . Both pesticides were also found In the carpet
dust. It Is clear fiom this study that pesticide use by a fam iy m ember ocutside the
home can rsult i elevated kevels of the pesticide mside the hom e, and ultm atels
result n exposures to fam ily mem bers.

» T a pibt study of ten hom es and one day-care center n the San Joaquin valky,
researchers fiom the Califomia Departm ent of Health Sewvices dem onstated the
feasibility of perform Ing high quality testing of famm worker homes for pestcide
residues. A pproxin ately 50 pestcides were used wihin one m ik of the town during
the months preceding the testing. Samples of house dust were collected, along w ih
hand wipe samplks fiom the toddlers in each fam ily An accom panying question-
naire obtahed Information about pesticide use I the home, parental occupation, and
the child’s activides!” A lthough home pesticide storage and use appeared genemally
o be lower among fam workers, pesticide loading In house dust was generally
greater. A toal of 12 different pesticides were detected In the house dust sam ples.
Two pesticides, diazinon and chlowyrifos, were found on the hands of three out of
the five farmworker children sampled, at levels as high as 100 nanogram s. None of
the children In non-farm worker hom es had detectable pesticide residues on their
hands. A screening risk assesament revealed that the diazinon exposures to two of
the fam w orker children could exceed the U S. EPA ’s chronic reference dose fiom
hand-to-m outh exposure alone, The reference dose is set at a kevel that is predicted
© cause no ong-tem health effects, 0 any exceedance consttutes a risk.

ATl of the studies conceming residues of pesticides on children’s hands and toys
have been anall, mostly pibbt Ivestigations Iwolving only a few fam ilies. The
Califomia famworker pibt sudy rvealed concentrations of organophosphate
pesticides on the hands of toddlers that have potential toxicological significance. The
know ledge that agriculuiral pesticides can be brought hto the home, accumulate n
carpet dust, and end up on children’s hands should be considered when evaluating
aum ulative exposure and risk fiom pestcides, even those not w=gisered for
housshold use.
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CHAPTER 6

CONFIRM ING EXPOSURE:
PESTICIDES IN BLOOD
AND URINE .

ew studies have been done Iwolving biological monioring for envionm ental

pesticide exposures, partdcularly among children. Analytical methods capable of
detecting residues of pesticides in blood or urne are sdll quite lin ied. Only a few
Tbomtories I the U S. are capable of detecting Iow level exposures to som e of these
com pounds accurately and precisely. T fact, only the persistent organochlorine
pesticides, most of which are banned, are wutinely measured h blood. A panel of
12 pesticide m etabolites can be measured wutnely n urne at the National Center
for Enviormental Healh 162 M ost of the organophosphate pesticide residues, and
as many as eleven hetbicides can reportedly be m easured In urine 163 Y et there
are num erus pestcide active Ingredients and degradation products that are not
readily measursble M hum ans, or are not measuable at all. Th the cases where the
m ethodology exists t© measure pesticides h hum ans, residues are frequently detected,
and conelte wih envionm ental exposure levels. Tk would be particularly helpfiil to
have more daa on the levels of pestcides In the blood and urine of farm children n
com parison w ih children who do not live n agriculial regions.

NON-FARM FAMLES
Testng suggests that pesticide residues . human bodily fluids are common:

» There is evidence that the Jevels of pesticides I house dust are conelated w ih
levels of the sam e pesticides measured I hum an blood. This inform ation is based
prmarily on a anall sudy In Colorado in which positive conelations were found
betw een pesticides in dust and pesticides 1 blood.1®* This sudy did not evaluate
other mutes of pesticide exposure ncluding food, water, and air.

» T the National Health and Nutriton Exam hation Survey NHANES ITT,
1988-1994), a sam ple of over 900 adult volmteers fiom all regions of the country,
ages 20 t© 59, was recmuited for sam pling of a panel of pesticides in urine 8 Fam
populations were not goecifically exam ned I this study, and children wer not
sampled. Only about a dozen pesticides that are 1eadily met@bolized into water-
soluble products and elim nated 11 urine could be measured. M e@bolies of two
organophosphate pesticides, chlorpyrifos and pamathion, were detected In 82 percent
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AT197 children n an
A rkansas comm unity
had detectable resi-
dues of pentachloro-
phenol in their urine.
The herbicide 2,4-D -
was found n the
urine of 20 percnt
of the children, even
though it is extram ely
short lived in the
body .

and 41 percent regpectively of the people tested. Both chlowpyrifos and parathion
are m ajpr agriculiral pestcides; chlowyrifos is also registered for use n the home.
Pentachlorophenol, a wood presewvative, was also commonly found, detected In

64 percent of the people sampled, and a metabolie of p-dichlorobenzene, a carcino-
genic pesticide used in m othballs and toilet deodorizers, was detected in the urine
of 98 peroent of peopk tested 165 These findings indicate that Tow -level exposures
o pesticides are exttem ely prevalent even in the adult general population of the
Unied States.

» ATl 197 children ; an Arkansas community had detectable residues of penta-
chlorophenol i their urine at levels as high as 240 ppb. A me@bolie of p-dichloro-
benzene was also detected In 97 percent of the children. The herbicide 24D was
found In the urhe of 20 percent of the children, even though it is extrem ely short
lived In the body, Inplying that one out of five children was exposed to this pest-
cide shortly before their urne was collected for analysis9 This community was seen
as fairly representative and not disproportionately exposed, mplying that pesticide
exposures are ubiquittus am ong children i the Unied States today.

FARM FAMLES
There is evidence that faxrm fam ilies experience elevated levels of pesticide residues
I ther blood and urne:

» A mport fiom the Agriculhnal Health Study indicates that agriculhial fam ilies
can receive an absorbed dose of pesticides after application by a mem ber of the
fam ily. The report used ndoor air sampling, hand w pe sam pling, semum , and
urine monioring to evaluate exposures t© the fam iy of one fam er applicator.
The fam er applied catbaryl t© pumpkis usihg a hand-cranked duster. His semum ,
carbaryl kvels rose by three-orders-of-m agniide follow Ing use of the pesticide,
and the catbaryl me@bolie was detectable in his urine. Urne m e@bolite m easure-
ments on the spouse and two children dem onstated a doubling of excretion of the
catbaryl m egbolite follow Ing application of the pestcide. These results were seen
even In the absence of a quantifisble ncreased carbaryl concentration in indoor air
orhouse dustl166

Residents living near fields sprayed wih ormganophosphate pesticides had amall
reductions ;1 plagna and whole blood Jevels of the neurotranam itter enzyme cholin-
egerase during orEying season compared w ith residents lving further fiom  the
fields, and w ih their own cholinesterase lvels off-season. At the same tin e, Infim ary
reoods ndicated a significant crease I visits for cetain symptom s on days when
organophosphate pesticides were gprayed. Symptom s ncluded respiatory problem s,
headache, and eye irimtion 130 These data indicate that exposures t© organophosphate
pesticide drift may result h quantifisble cholheserase nhibiton In neatby residents.

» Prelin hary resuls fiom the Agriculhial Health Study reveal that elevated blood
sermm pesticide levels have been detected n some farm  fam ilies. The hazardous pest-
cide dieldrin, which has been banned in the United States since 1987, was found
at significantly elevated levels In the blood of all m embers of one of the six fam
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fam dlies sam pled. Further Tnvestigation mvealed persisently elevated levels of this
pesticide In food samples on the fam , although all kegal food uses of this pestcide

w ere canceled 11 1974. O ther persistent pesticides dentified 1 the blood of farm fam -
flies inclided chlordane and transmonachlor}®’ This finding may have significant
in plications for all envionm entally persistent pesticides. If the dieldrin is determ ned
to come fiom persistently contam inated farm  goil, then it is even more inportant to
Sop using envionm entally persistent pesticides, clean up the contam mated soil, and
consider the cu wlative risks fiom use of these toxic chem icals in the past.

» Fam children under age six In a fiuit grow Ing r=gion of W ashington State were
tested for urnary din ethylthiophosphate (DMTP), a metabolie associted with
exposure to the organophosphates azinphosmethyl and phosmet, wo highly toxic
agriculural pesticides not egistered for use In the home. The testing com pared
46 fam ilies wih a member volved In pesticide application and whose residence
was wihn 200 feet of an orchard wih 13 fam ilies who had no m embers working mn
agriculure and who lived farther fiom orchards. DMTP was detected 11 66 percent
of the faxrm children at a median concentration four tin es higher than in com parison
children. However, DMTP was also detected 1n approxin ately 40 percent of non-fam
children 12 The non-fam children m ay have been exposed fiom dietary sources, pestd-
cide drift, or contam nated =0il and dust In this agriculial =gin.

T this ssme sudy, younger children tended to have higher pesticide concentra-
tons In their urine than older children, consistent w ith expectations about dispro-
portionate exposure. Children Iiving closer to an orhard also tended to have slightly
higher pesticide residues in their urine. The habit of wearing work shoes inside the
home alo conelated wih measured exposure among the children of pestcide appli-
cators. The methodology I this sudy may have tended to underestim ate exposures
due t© the lim i=d panel of urhary met@bolies evaluated. Thus this sudy proves
that childhood exposure t© agriculural pestcides in farm areas does occur and can
be significant, but the lim iations of the study make it difficult o use for actually
quantifying ol exposure.

Socio-Economic Factors

There is a consistent association betw een higher residues of organochloriné pest-
cides 1 blood semm and black race and Iower social class.18 No sin flar studies
have been done of Latino fam w orkers, but exposures are lkely © be sim flarly ele-
vated. M any fam workers are non-whie and are known to bear a disproportionate
burden of exposure 169 These associations idicate yet another reason for concem
over certaln disproportionately exposed groups of children. Non-whie poor children
Iving In faxrm communitdes are the most lkely t© be Inpacted by pesticides and are
the most lkely to suffer from any potential health effects fiom this exposure.

M ethods should be developed to measure levels of all pesticides used i our
envionm ent n both envionm ental media and n human tssues or urine. Such
m ethods should be applied t fam children and other particularly exposed popu-
latons t© quantfy the total exposure among these groups.
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CHAPTER 7

CONCLUSIONSAND
RECOMMENDATIONS

Il children are sunounded by pesticides, although evidence suggests that famm

children receive greater exposures from more sources than other children.
Cumultive exposures from all soures can result i significant health risks. W hen
exposures have been evaluated, they frequently approach or exceed the “safe”
reference dose for dividual pesticides. The Food Quality Protection A ct requires
that U S. EPA tgke Into account all wutes of pesticide exposure In tolerance
decisions. Tn additon, any exposures must be shown t© pose a negligblk risk t©
children.

Although the exposure data are lin ied, partcularly wih regard to m grant
fam worker children, and lack the lrge study sizes that would allow quantitative
extrapolation, there is ample evidence that children are exposed to pesticides
through food, water, Indoor and outdoor air, soil, dust and skin contact w ith
contam nated surfaces. A1l of these 1oUtes must be considered h making the
determ ation, as required by the FQPA , that there is a reasonadble cerainty of no
ham to children. In the case of children living on agriculinal land and children
whose fam ilies work in the fields, there is now sufficient scientific evidence t©
Indicate that take-hom e exposures do occur. As a result, even pesticides that are
Bbeled for agriculural use only can reach children who live in these homes. It is not
sufficient to conclude that because a pesticide is not registered for housshold use
that no housshold exposures occur.

The research we have compiled for this report suggests that the organophosphate
pesticides pose a partcular threat to farm children. These are ubiguitus chem icals
that share common acute and chronic effects. Som e persist In the environm ent,
partcularly ndoors, and pose a combined risk of neurotoxicity. They are used on
cops as well as n the housshold and therefore are found I m ost housshold dust
and air. Several studies have found levels of organophosphates I dust and on the
hands of children that are lkely to lead to significant exposure.

Further vestigations of farm children are needed. Lamgerscale exposure
assesam ent studies w ill confim and fither quantify the extent of exposure am ong
this gwoup of children. Health assesaments are aleo necessary o evaluate the
exigence of cuntent health inpacts rhted to pestcide exposures. However, we
cannot aw ait absolute scientific proof of ham whilke allow ing known exposures to
continue unabated. Adequate evidence aleady exists to demonstate a public health

W ecannotaw ait
absolute scientific
proof of harm while
allow ng know n
exposures to am tinue
unabated.
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pwblem . This evidence should justify action to protect the most exposed and most
vuhersble among us fiom these poisons. I we pmotect this sentinel population of
farm childen, then we are more lkely t© protect all children. NRDC's recomm enda-
tions for imm ediate action ©low . For an additonal discussion of recom m endations
1aised by farm w orker groups, see Protecting Farmworker Children from Pesticide
Exposure: Reaom m endations of a Farmworker Coalition, O ctober 1998, Farm w orker
Justice Fund, W ashington, DC.)

REGULATORY PROTECTDN

» Designate farm children as a sentinel group that needs t© be considered and
protected n all tolerance decisions under the FQ PA . If the higher levels and addi-
tonal wutes of exposure experienced by farm children are not considered In setting
lerances, this viohtes the child protection provisions of the law .

» Address cunent daa gaps wih mgard t© excess exposures among fam chilkden
by icluding an additonal Enfold safety factor nto threshold-ased risk assess-
ments for food tlerances. The FQPA requites use of such a tenfold factor unless U S.
EPA can demonstate, based on welisble data, that all nfants and children will be safe
using a different safety factor. & is clear that w ih mgard to farm children, there is
disproportionate exposure, and uncertainty about the degree of exposure. Thus an
additional child-protectve safety factor should be used t© set tolerances for any
pesticides t© which faim children could be exposed.

» Consider non-dietary mwutes of pesticide exposure for farm children in esab-
lishing health-protective food tolerances. Children meceive a large daily dose of
pesticides fiom indoor air and dust. Th the case of farm childien, these exposures
are not just lin ied to’pesticides mgisersd for household use. Risks t© children
from take-hom e exposures must be considered In setting tolerances for all
agricultural pesticides.

» Phase out Category I acutely toxic pesticides, and phase out use of the most
hazardous neurotoxic organophosphate and carbam ate pesticides, endocrine
dismpters, and carcmnogens, while developing and promoting alemative pest
m anagem ent practces.

» Reevaluate postapplication mentry htervals to account for children. I children
are to continue o work legally n agriculure, then all mentry standards must be
mevaliated t© adequately protect chillren as roommended by the Children’s
Health Pmwtection Advisory Comm itee.

» Reevaluate cother provisions T the faim W orker Protection Stendard (40 CFR
Parts 156-170) to mquire that laundry services be provided for all “nom al work
attire” =0 that workers do not have t bring potentially contam nated clothing home,
and that show er and locker room facilities be provided.

» Recognize that m grant farm worker comm unides are partcularly at risk fiom
pesticides and, In accordance w ih the President’s Executive O der on Envionm ental
Justoe, take action to prom ote enforcem ent of key legal requirem ents that could help
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protect this community under the FQPA and EPA pestcide miles, Including the
W orker Protection Stendard 170

» hcrease research into exposures and health satus of famm  children . B iological
m onitoring of pesticide residues In urne is partcularly useful for assessing ol
exposure. A s rquired by the Executive O rder on Environm ental Justice, U S. EPA
must “inprove resarch and data collection wlhting t© the health and envionm ent”
of famworkers and must “ensure greater public participation” In study design.

M ore scientific nfomation will allow more informed decision-making.170

» Do not rgiger pesticides for use In the environm ent unless there is an
esablished Taboratory m ethodology for measuring residues of the pesticide I
environm ental media and in the human body.

» Conduct tameted pestcide air monioring I agrculial comm unites during
m ajpr pesticide application periods to detect aibome toxic drft. Communitdes on
agriculural-utban nterfaces may be significantly exposed to aitbome pesticides.
Tamgeted monioring will ensure compliance w ith existing regulations and w ill
Yentfy problem areas requirihg m ibgation.

» Childen under age 18 should not be handling hazardous substznces or
Operating m achinery 89

» Provide affordable, accessible day care for all working fam ilies w ith young children.

» Inform workers about the dentity of chem icals they may be exposed o, and the
known or potential health effects of these chem icals. Only with filll know ledge can
they take action to protect them selves.

» Provide water, soap, and towels o agriculinal emplyees t© allow them t©
wach off pesticide residues routinely and after em exgency exposures.

» Expand altemative agriculinal program s such as htegrated pest m anagem ent
(IPM) and mcrease finding for research on non-pesticide altematives or organic
fam Ing practices. IPM  program s have offen been opportunites for public wlatons
mther than tme efforts at pesticide use r=duction. USDA should adopt a fom al
definition of IPM that includes significant and m easurable reduction of pesticide use
and avoids use of all organophosphates, category one acute toxicants, carcihogens,
and reproductive toxicants, and then ke steps t© promote this stategy nationw de.

. Encourage omanic fam ng by hsttuting stdngent national stendards. O rganic
agriculine is an effective way o rduce pesticide exposures among fam fam ilies and
the general public. USDA schould encourage tmily sus@hable and healthy organic
fam Ing practices that provide affordable, high quality food for fam ilies.

OTHER RECOMMENDATDNS

» Create federal and sate pesticide use reporting program s such as the cunent
Califomia program that requires pesticide applicators to report the quantity of
pesticide gprayed, the acreage and crop teated, and the dentity of the pesticides
used. Such reportng system s faciliate research hto potential health inpacts of
pesticides, stengthen pesticide illness tacking, can provide incentives for pesticide
use reduction, and are fimdam entzl for worker and communiy righttoknow efforts.

45
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THE PRWCPLES OF INTEGRATED PEST M ANAGEMENT

htegrated Pest M anagem ent § mwoted 1 the concept that pests can be contioled
natumaly thwugh bbbgtalmechantm s and that a certah am ount of pest
damage ¥ acceptabk. Early IPM defnibns appled ecobgial pricpks ©
agrcutuml setthgs, acknow Bdghg the i porant wk prdatrs and pamsies
pky 1 keephg pest popubtbns n check. PM was desgned o utilze

m anagem ent tactics that prevent pest problems fiom occumng and to onl use
chem alcontrol as a hstresort.

PM pmponents devebped the concept of an econom t threshold” referng t©
the Bvelof hijiry a pest can nflct before the bss sustahed by a bwerd crop
yeH outwenhs the cost of wkhg corective actbn. The practce of scouthg fels
or Bvek of pests, therr natuml predators (good bugs”), and actualdamage—
before treathg wih chem ral productswas ako an eary PM hmovatbn.

Over the years, the practce of PM has stayed fiom is orghs, wih scouthg
and econom © thresholds now offen behg used © decile when and wih what to
spray mther than devebphg stateges that enhance the effectiveness of
bbbgtal conttolm echanim s that prevent the need to spry. h wecent years,
researchers and polry anaysts have put Prth new and impmoved defnibns of
PM, whih emphasze is ecobgial and preventon-orented prancpks.

Exam pks ofso-called “bio-intensive” PM m ay be und n NRDC's FeHs of
Change: A New Cmop of Amerran famers fnds Alematives to Pestcies, whith
ako nclides exampks of pesttie-fire omgant am hg.

» Reduce pesticide use h and around schools and day care centers. Reduction
would require infom ing parents and teachers about pesticide use, requirng that all
schools and day care centers have htegrated pest m anagem ent (IPM) program s, and
creating buffer zones around schools located In agriculural areas. See box above.)
Furthemm ore, partcularly hazardous pesticides should not be used h such facilitbes
atall

» Crate funding support for regional Bbomtories w ith capabilites for precisely .
and accumately measuring low -kvels of envionmental toxicants In environm ental
media and human tssues. Such bormatories will allow for inproved surveillance,
Inproved exposure assesament I research studies, and the ability to regpond @pidly
o envirommental disasers.

» Famworker housing should be constucted wihin the utban growth boundary
of miral comm unites mather than as Bbor camps sunounded by fields. Tn the lbor
camps, gy drift fiom fields is alm ost meviable, and children play I or next t© the
ocontem nated  fields.

» Collective bargaining rights are fimdam ental to farmworkers’ ability to protect
them selves and thelr fam ilies fiom pesticide poisonings. An omganized workforce is a
mor nformed workfore. Living wages are fimdam ental t© decreasing reliance on
child labor.

» Do not r@liate agaist workers for reporting health and safety issues, Only if
workers feel safe In spesking out w 1Il survedillance of pesticide-related flnesses be
effective.
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PRACTICAL STEPS FOR NDNVDUALS
Fam Owners

» Provide adequate washing facilides, mcliding showers, and locker oom facili-
tes wih change areas. W ashing up wih soap and hot water before going home t©
the children will gratly din hish teke-home exposures.

» Provide laundry sewvices for work clothes. Emplyers are required t© provide
lundry services for personal protective equipm ent. These program s should be
expanded to Inclide all work clothes.

» Educate workers about the health hazards of pesticides. Educated workers can
handle chem icals more safely and protect them selves and ther fam flies.

» Provide child care. Chid care facilides will allow fam ilies to work w ithout
bringing children nto the fields.

» Do not allbw childien In or near fields during, and for an amplk period of
tine after, pestcide applications. Reentry Intervals must be pmolnged t pmotect
children.

» Preserve adequate spraying buffer zones between fields and housing or schools.
Pesticide drift is a hazard to Jocal comm unides and bodies of water.

» Clean pestcide m xing and application equiom ent at the end of the application
season o prevent hadvertent contact exposure of workers and curious children.

» Select less toxic pesticides. Avoild using organophosphate pesticides, Category I
acute toxicants, probable or possible human carchogens, and reEproductive toxicants.

» Support pesticide use reporting program s. These are usefill t© help develop
farm -gpecific pest m anagem ent plns and t© evaliate the effectiveness of different
pest managem ent stategies.

» Use Itegmted pest managem ent techniques (IPM) and, where possible, switch
© non-pesticide altemative m ethods of pest control. M any fam ers have had
excellent success w ih rducing or complktely elin nating pesticide use on their
fam s. Reducing or elin nating pesticide use is the only way to assure that hum an
exposures will decreace.

Fam workers

» Do not allbw children t© ply 1 agriculinal drainage diches.

» Do not use agricultural chem icals indoors or around the hom e.

®» Do not ruse chem ical containers, or bring empty containers or contam hated
equipm ent home.

» Do not wear work clothes at home.

» Remove outdoor plythings when pesticides are being sprayed in neatby fields.

» Do not wash work clothes wih other clothes, partdcularly children’s clothes.
W ash work cbthes wih hot water, and handle them wih glves before washing.

» If clothes get soaked with pesticides, throw them away. Don’t rsk washing
them or wearing them agam.

» Do not pick up children after work before washing up and changing clothes.

» Your enpbyer is kgally rquired t© teach you about the health effects of
pesticides and how to protect yourselfyou should not be asked to handle pesticides

47



w ithout ttaining. You should not have to work In a pestcide-ttreated field for more
than five days w ihout taihng.

» Your emplbyer is requited t© provide protective clothing and equipm ent t©
anyone applying pesticides, and t© wash and mantnh the clothing and equipment

ATl Parents

» Avoid using pesticides I the hom e or yard, or storing pesticides In the home.

» Leam to recognize the health effects of pesticide exposures.

» W ach children’s hands and toys frequently t remove dust.

» Avoild wearing outdoor shoes Inside the hom e—change to house slippers or
sandals or use a doomm at and keep it clean.

72 Find out if pesticides are used at your child’s school or day care center, and In
city parks and playgrounds. Campaign for mduction or elin mation of pesticide
rying  the environm ents where your child spends time.

» Purchase omanic food whenever possible. Food grown with pesticides can
contain residues that expose your fam iy, and aleo comes at a cost to farm  children.

» Avoild using carpets, partcularly thick carpets, In your home. They are reservoirs
for contam ated dust. If you have carpets, vacuum frequently wih a pow er agiator.
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Acute Toxiciy Inmedite, orshort-
tem health effects.

Category I The mosthighly toxic
substances of the four classes of
pestdcides In U S. EPA ’s classification
system . These substances cause death
or severe illness In very an all doses
through Ingestion, nhalation, and
sk contact; they m ustbe labeled
‘DANGER POISON "

Chronic Toxichty Delayed, orlong-
tem health effects.

Degradation The breakdown of a
chem ical n the environm ent. U sually
occurs vi the action of sunlight,

tem peratire, and m icroorganism s in
the soil. This process can transfom

a toxic chem ical nto a benign

chem ical, or can create new |, toxic
breakdown products.

Endocrine Dismptor A aibsence
which nterferes w ith natural

hom ones.

Exposure Occurs when a person

com es Into contactw ith a chem ical n
their environm ent. M ay Twvolve oral
Tngestion, nhalation, and absorption
through the skin or the mucus mem -
branes of the eyes, nose, orm outh.

G roundw ater W ater that flow s In
aquifers underground mather than
rivers, stoeam s, and lakes on the
surface. G mwundw ater is generally
accessed via wells and is fiequently
used for drinking.

Hom ones Natural chem icals pro-
duced by ourbodies that are regpon-
sble for successfinl reproduction,
developm ent, nom al behavior,

and m alntenance of nom al body
processes.

htegrated Pest M anagem ent (PM )
A pestm anagem ent stategy that uses
field m onitoring of pest populations,
established guidelnes, and econom ic
thresholds to determ mne if and when

GLOSSARY

pesticide treatm ents should be
utdlized.. Em phasizes the use of a
num ber of crop m anagem ent tech-
nigues hcliding the conservation
of natural enem des and the use of
resistant varieties t m anage pests.
LOEL/LOAEL Iow est Observable
(A dverse) EffectLevel, the owest
dose of a chem ical that produces a
measureble @dverse) health effect
on a Bbomtory anin al.

M etabolism The breakdown of a
chem ical n the body . O fien occurs
via the action of enzym es 1 the liver.
This process can hactivate toxic
chem icals orcan create toxic m eta-
bolic products.

n-Methyl Catbam ates A clss of
insecticide that Interferes w ith acetyl-
cholinesterase (see organophosphates)
but acts reversibly mther than
Ineversbly . N onetheless these pestd-
cides can cause acute and chronic
neurologic health effects. Exam ples
of catbam ates include carbaryl
(Sevin®) and aldicatb (Temik®).

NOEL/NOAEL No Observable

@A dverse) Effect Level, the highest
dose of a chem ical that does not
produce a m easurable @dverse)
health effect on a Bbomtory anin al.

Oranochbrines (0CS) A chss of
Tsecticide of which DD T is themost
w ell-known m em ber. OCs are fre-
quently persistent n the environm ent,
and often accum ulate ;n fat.M ostOCs
are know n or suspected endocrine dis-
wiptors. Exam ples of cunently used
OCs mclude dicofo], endosulfan,

m ethoxychlor, and lindane.

O ryanophosphates (OPS) A clss

of Isecticide that was orighally syn-
thesized during W orld W ar ITas a
newe w arfare agent. Organophos-
phates ineversbly bind t©, and
Inhibit, an in portant enzym e called
acetylcholinesterase. This enzym e is

responsible for wpidly breaking
down a chem ical @cetylcholine),
which tranam its nerve inpulses
Teects and hum ans alke. Failure t©
bresk down acetylcholine can cause
num exous acute and chronic health
effects. Exam ples of OPs nclude
chlorpyrifos (Dursban®), diazinon,
m alathion, and parmathion.

Pesticides Any chem ical subsance
tended t© kill pests, ncluding
herbicides (o killw eeds), nsect-
cides (o kill nsects), fimgicides (©
killm ol), and rdenticdes (o kill
mts and m ice).

Quantiative Risk Assessment The
characterization of the health effects
expected from exposure © a toxicant,
estin ation of the probabiliy of occur-
rence of health effects, the doses at
which these health effects m ay occur,
and recomm endation of an accept-
able concentration of the toxicant n
air, w ater, food, or In the w orkplace.

Reference Dose (RfD) A dossofa
pesticide thatthe U S.EPA considers
safe for regular daily consum ption
by hum ans w ithout adverse health
effects. G enerated by tgking the
NOAEL fiom aninal sudies and
adding unceranty factors to account
for differences betw een anin als and
hum ans, and susceptibility w ithin
the hum an population.

Serum The Iiquid portion of blood
w ith the r&d and white blood cells
1em oved. O flen used form easure-
m ent of chem ical substances in the

body .
Toxic Dam agihg to health.

Toxicant A chem ical that can
produce adverse health effects.

Threshold A level of expogure below
w hich no health effects are expected
to ocaur.



