PAlI BE E» TDLBERT, Retrospecti ve Cohort Study of a Conmunity
Exposed to Herbicide: An Investigation of Perceived Acute Health
Ef f ect s

Eigqhty2fivesu bjectspossiblye>post?dtohertaicidefollowing
aerial spraying of Tordon 101 and Wedone 2|,4--DF-' and 159 subjects
f roma ref erent, une?;pcjbed communi ty were interviewed regardi ng
exposure and health synptonms.,. The a p.ri_c2r:t_ hypot heses that
exposure woul d be associated with reported worseni ng of
respiratory Bynptons and not with a dummy synptom were supported
by the data. The relative risk for respiratory synptons v”~as
t hirten. Are?; p1or at or y ana 1 ysi s of responses regarding Z2
synptons i ndicated a significant associ ati on of exposure with
ei ght synptonss cough, difficulty breathing, sinus congestion,
runny nose, swoll en gl ands, wheezi ng, di zzi ness, and peeling
sk i n, Adj ust nent f cdr age, ra.ce, sex, snoP:; i ng st at us, and
educati onal attai nnent did not altesr these findi ngs- Those
exposed subjects reporting a worsening, within a nonth, of any of
the ei ght synptons significantly associ ated with exposure,
constituted the "reactor" group, Fi:eactors so defined reported
great esr durati on of exposure than the non—+eacti ng exposed
subj ects. Reactors tended to be nore educated and better
acquaintedwiththei denti tyofthesprayedmt e i alt hant he
I "I on-reactor's, T heextentof over-repor2tinghbias wa s assessed
usi ng dumy synptons., This study constitutes the first
epi dem ol ogi cal i nvestigati on of acute effects of comunity
exposure to these herbicide? formul ati ons and denonstrates thee
i mportanceofthistypeofcommunitysu rveillance,
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I NTRODUCTI ON

As pesticides nove -fromthe |aboratory to real use
situations, it is inportant to nmonitor the health of exposed
communities in order to detect unanticipated adverse effects.
The present study is an attenpt to document possible acute health
effects arising fromaerial application of Tordon 101 and \Wedone
2,4-"DP, herbicides found safe in |aboratory tests.

I n June of 1982, a licensed helicopter pilot, under contract
to the Boise-Cascade Corporation,, applied a mxture of broadl eaf
her bi ci d€?s to a 450-acre tinber tract adjacent to the rural
ham et of Gorgus in Chatham County, North Carolina. (Excerpt of
contract attached. Appendix A.) Wthin a feew days, several
residents of (Borgus reported to state officials that they were
expgjr i enci ng health problems they considered to be reactions to
t he herbicide, including upper respiratory ailnments and skin
rash, and that plants in their gardens were'show ng signs of
damage. In response to these reports, representatives of the
North Carolina Departnent of Agriculture visited the area a week
after the spraying and d€?termned that herbicide damage to garden
veget abl es was indeed evident (Appendices B and C) . Their
I nvestigation concluded that herbicide had volatilized after
target contact due to hot and hum d weat her conditions that
fol | owed the spraying (Appendix C. A nonth later, sanples of
veget abl es from Gorgus gardens were anal yzed and her bi ci de
contam nation was not detected (Appendices D and E)

The herbicidal preparations in question are% 1) Dow
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Chemcal-'s Tordon 101, with active ingredients 4-am no-3,5;, 6-
trichloropicolinic acid (picloram and 2,4-dichlorophenoMacetic
acid (2,4-D), both in the tri i sopropanol amne salt -form and 2)
Uni on Carbide-'s Wedone 2,4-DP, with active ingredient 2,4-
di chl orophenoxypropi oni ¢ acid (2,4~DF"" or "di chl orprop " ) as the
but oxyethvl ester. (Eiee Figure 1 for chemcal structures and
Appendices F and G for product |abels.) These -fornulations are
in wdE?spread use as broadl eaf herbicides in the maintenance of
rights of way and in agriculture and forest managenent, for site
preparation, conifer release, tinber stand inprovement, and weed
control. F-'rincipal users include the U S. Forest Service, state
and | ocal agencies, utilities, and forest products conpanies. \
The three active ingredients, picloram 2,4-.D and 2,4~DP,
have simlar nodes of action. The chem cals are absorbed by
plant roots and foliage, translocated throughout the plant, and
accumul ate at sites of active growh. They act as synthetic
auxins, mmcking the activity of the plant growth hornone
i ndol eacetic acid and thereby exerting effects on the netabolism
of -DNA, fAM 1A, and protein.  Flant death apparently results from
uncontrolledproliferati Gnofstemcells, F icloramisi0tob0*»
times nore toxic to nost broadleaf species than the phenoKv
herbi ci des, perhaps due to its resistance to degradation wthin
plants (Wtt ?< Baungartner, 1979). |,

I LTiNir.9Qu]gbta]™ hate ~- . E'i.?2;iQ:"§8 """ |
Picloram is considered a persistent herbicide, exerting

continued herbicidal activity as long as five years after

application (Burnside, 1971). Disappearance fromthe site o+
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Figure 1; Chemcal Structures of Pi cl cram 2|, 4-D,
and 2,4-DP (Acid Forns)

d N "C

fod-pmino-3 5 6-Ti-ic|-i1Qr-opicolinic Aid (Picloran

OoCH2C( 30H

2, 4"-Di choropherioxyaceti ¢ Aci d <25 4-D

yA-DichlorGopheno> ypropionic Acid (2 4-DP
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application occurs primarily by mcrobial degradati on,
phot ol ysi s, and | eaching (NRCC, 19748 Merkle, 1967; Scifres,
1969). Chem cal deconposition is negligible. Its persistence in
soils is determ ned by conditions of tenperature, noisture,
organic content,, acidity, and ultraviolet radiation (NRCC, 1974,
Merkl e, 19675 Scifres, 19673 Bovey, 1969; Byers, 1971). In the
conditions of the southeastern U S,, picloramis noderately
persistent with a half-life of several nonths (NRCC, 1974).
Phot o- degradati on occurs on | eaves and soil exposed to sunlight.
M crobi al degradation occurs predomnantly in the first two feet
of soil. An equilibriumbetween soil and vegetation is
established within a few weeks of application (Getsendaner, et
sili.!" 1969). Wthin a nonth, |evels of picloramon vegetation
have betsn reported to decrease by 85 to 90 percent (Scifres,
1971p Hof fman, 1972). Etecause the amne salt is highly water
sol ubl e and sorption onto soil particlejs is low, |eaching from
the target site is conmon. Green and Goodin (.197'2) reported that
at a site where picloramwas aerially.applied at a rate of two to
four pounds per acre, runoff water collected two nonths after
appli cat i on contai ned over 5 ppm At 22.5 nonths, the level i n
runoff water was 2 to 4 ppb. In a study of a Nebraska site that
had received two pounds per acre, sanples of water taken at
depths of up to fifteen feet over a 38 nonth nmonitoring period
can tained 1 eve L sof pi cloramrangi ngf r omundetectablet ¢j 400 pp b
(Wcks S< Fenster, 1973). The amne salt of picloramis of |ow

volatility;, potential for vaporization fromthe target site is

c. Dn5ideredrrrinimil,
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2,4-D is considered to be of |ow persistence. As in the
case of piclOram its persistence in soils is strongly influenced
by tenperature, noisture, organic conttent, and acidity. The
half-l1ife of 2,4-Din soil varies fromseveral days to two weeks;
in the conditions of the southeastern U S., its half-life would
be e;;pected to fall at the Iower end of this range. On
vegetables, its half-life has been reported to range fromone to
t hree weeks, dependi ng on geographic location, clinmatic
condi tions, vegetation type and application technique, iDxygen,
acidity, ultraviolet radiation, and tenperature in-fluence the
half-life of 2,4~Din water; the half-life in water ranges from
several days to several nonths. The amne salt formof 2,4~Dis
highly water soluble, and thus 1 teaching fromthe sprayed site
into surface and ground water occurs. The am ne salt is
considered to be of very low volatility, and therefore the
potential for va\pDr i zati on fromthe target site is believed to be

minimal(USEnvir@nmentalProtectionAgency 1930 Weed
Sci ence Society, 1983).

No studies of the environnental fate of the 2,4-DF-'
buto;-;yethyl ester were located. Norris (1969) suggests that our
know ege of thee behavior of 2,4-D provides a reasonable basis for
piredi ct i on of tlie behavi or of 2,, 4-DF", because of their chem ca 1
simlarity, Kostowska and Sadowski (1975) reported that
persistence of 2,4-DP was low and simlar to that of 2,4-0.
Since the tautoxy ethyl ester (the formof 2,4-DP in \Wedone 2,4-
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DP) is less water soluble than the am ne salts (the formof the
active inL3redients in Tor don 101), leaching into surface and
ground water should be |ess eKtensive. On the other hand,

al though the 2., 4-DF butojcethyl ester is not as volatile as other
esters, it is nore volatile than the salts and therefore has a
greaterpotentialtovapori ze (Emer son per sonal communication

1986 »T hielabelfortheWeedone24 DPformulation (Apendi ;¢;
B) carries a precautionary statenment: "Under very high
tenperatures vapors fromthis product may injure susceptible

plants in the im€”Mmesdiate vicinity,, " . !

E'118'I!1I118£9li1iDg:tib"rS :rz: ':ili£l9llsn?
Nol an (1934) studied the pharmacokinetics of picloram in
flia leWVDL unt eer s whower e adm ni ster ed, at two week intervals, 0-5
or 5 my/kg picloramorally or 2 nmg/kq dermally.  The ingested
dose was rapidly absorbed across the gut wall, wth a't of 20
m nutes. Thehalf -1ife-forelimnationofthe ingestéé:zose was
0. 5houwr, withover?0%recoveredin72 haurs=-.0ermalabsorption
was slower, wth a't of 12 hours, O the dernmal dose, ohiy

0, 2X was absorbed , Efecause of its polar nature, picloram does
not bioaccunulate in mammals.  No netabolites of picloram have

been reportedinmammals» EPAdoesnot consider the net aboli sm

of picloramwel| understood and has required a metabolic study to

suppor t r e-regi stration of picloram (Of fice of Pestici de
f-'"rograns, EPA, 1985).

EbSCLDSESI i i Qetics_.-:- 2jL4::D
Chl orophenoxy conpounds are  absorbed across the gut wal
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l ung, and skin (Mrgan, 1982). Due to its polar character, 2,4-D
does not bi oaccunul ate. In a study o-f human volunteers
adm ni stered 5 ng/ kg orally, the ingested dose was absorbed by a
first order rate process,, Wwth a tll2 of 11.7 hours (Sauerhoff]

et al «, 19'77) , Anost all of the absorbed dose was excreted in
the urine, wth S2X excreted unchanged and 13% as a conjugate.

Nash, et al.ji., (1981) reported a half-life for elimnation in

agricultural workers eewposed to 2,4-D of 35 to 43 hours. -

No studies of the absorption, nmetabol i spTi, and elimnation of
the 2,4-DP butoxyethyl ester could be |ocated.. It has been
assumed that, due to their chemcal simlarity, 2,4-DP and 2,4-D
are handled simlarly by the human body. (See, §.3*, Libich, et
Sii.? 1984.) Data fromagricultural workers exposed to 2,4-D
amne salt and 2,4-DP (form unspecified) do indeed suggt”st
simlar patterns of absorption., netabolism(lack thereof), and
elimination (Litaich, etal , 194) Becausethe butoxyethv 1
esterislesspolar, utakell"'roughthelungsadskinshouldhbe

hi gher than for the am ne salts. |, |

6EVt. 8 19Jiiciti~ in An3AmalAs -~ Pi ol Agr |
fAicloram is considered to be of low acute toxicity
(Erickson, et al,.., 1970). The LD-50's for wvarious anima
nmodel s, ranging from 750 ng/kg to 8200 my/ kg, mfs shown in Table
1.  For conparison, the LD~50 of aspirin is 1200 ng/kg and th. "
of table salt is 3320 ng/kg (Weed Science Society, 1974),  Some
of the wvariability in values is due to the fact that differe®?

formul ations were tested. Nonet hel ess, there is considerable

£)
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Table 1. Oral LD 's of Picloramin Various Ani mal Model s
50

Ani mal LDr SO i ng/ kq|l
Rat s 2900 -- 8200
M ce 1500 - - 4000
Mal | ard 2000

Rabbi t 2000

Gui nea Pi g 1900 -- 3000
Sheep 1000

Cattl e 750

Sources Lynn, 1965


NEATPAGEINFO:id=72AD05FB-0549-4786-912F-481B5F1C037F


i nter-species variation, with higher order species having greater
sensitivity than | ower order species.

The physiol ogical e-ffect o-f acute dosing in rats was studied
by Thonpson gt al..., (1972). At autopsy, fenale rats fed 1000
nmg/ ka/ day for up to ten days showed gastric nucosal henorrhages,
early pnesunoni a.;, congested and enl arged adrenals, and fatty
enlarged liver. In a study of sheep fed acute oral doses of '720
mg/ kg Tor don 22K (25"/. picloramsalt), there were no signs of
tonicity (Dow, 1983),. Wien Tor don 101 was tested, however, at a
| evel of 127 nmg/ kg picloramand 465 ng/ kg 2,4-D, sheep becane
sick in three hours and died within three days. Synptons
include(dweakness lackofcoordination abdominalpainand
ext ensi ve henorrhagi ng t hroughout the small intestine. A
conpari son of dosage levels in the two sheep studi es suggests
that either 2,4-D alone or synergismin the® esffects of 2,4-D and
pi cl oram was responsi ble for the observed toxicity in the latter
= & e 8 il ~ _ - [ )
- - In a sub-chronic fnseding, study, rats were fed
picloramat levels of 0, « 15, 50, 150, '-'300, and 500 ny/kg/day for
thirteenweeks(Dow 1983) . .80dywe?ight,foodconsumpticdn,
sur Vi Val, en:e: yme levels, hemt ology, and urinalysis were
conparable to controls. In rats fed nore than 50 ng/kg/ day,
there was a. dose dependent increase in re?la.tivG liver weight and,
in those fed nore than 150 ng/ kg/day, there was an increase? in
ki dney weight. Hi stological exam nation of numerous tissue types
reveal ed changes in the liver only in rats fed the thres? highest
dose |evels. A study of nale rats fed a diet containing OIX
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pi ¢l Oam(50-75 ngy/kg/day) also noted 1 i VE?r and kidney e-f-fects
(Suschetet ?< Causeret, 1973), In addition, an increase in

relative testes weight was observed but. this may have been a
refl ecti on oi total wei ght reduction. |
Dogs show signs of tonicity at | ow dose |evels. Dogs ars
generally nore sensitive to organic acid forns of herbicides than
are rats,, ape?s, or man duE? to a slower renal clearance o-f organic
acids (Hook, gt al . _, 1976). A si;;-nonth feeding study in which
taeag 1 es wer ef edpi ¢ 1 or ami n doses of 0, 7, 35 or 1'75 ng/ kg /day
found that those receiving the highest dose |evel e;-;peri enced
decreaseed body wei ght, decreased -”-ood consunption, decreased
al ani ne transam nase, increased al kal i ne phosphat ase, and
I ncreased |iver weight <Ja.ckson, 1966). Males receiving the
I nternedi ate dose | evel showed an increase in |iver weight. I
A 13-week feeding study of mce fed 0, 1000, 1400, or 2000
ngy/ kg/ day found effects at all dose |evels (Dow, 1983). Fenal es
receiving tliehighestdseshowdsignificantweigfit reduction,
Serurn alkaline phosp hataselevelswrereducedin all grou ps.
Li ver weights v*ere significantly increased in females at all dose
| evel s; there also were dose-rel at6?d norphol ogical alterations in
htepatocytes in -females at all dose levels and in males receiving
the two highest dosages. In another study of mce, 32~day
treatments o-f up to 3000 ng/kg/day resulted in no observed effect
in those recei-ving 1000 nmy/ kg/ day or |ess, while those receiving
3000 ny/ kg/ day showed e-ffects on the 1 i-ver and gastric nucosa
C Do\, A oO=s=) ., - B
In several tests o-f dermal toxicity in the rabbit, no signs
of systemc toKicity were noted. Dernmal effects included slight

8
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redness, swelling, and superficial necrosis (Lynn, 1965).
Fol  owi ng application of undiluted picloramacid to the rabbit
eye, there was slight to noderate conjunctival irritation and
very slight and transient 'zarneal response (Lynn, 1965).

Acute inhalation toxicity was low in the one species
test ad» Rats exposed to air saturated with either Tor don 221< or
Tordon 101 for seven hours showed no to;-;ic response when observed
during the two weeks fallow ng expasure (Lynn_1965)»___ __

E;F-'A has dete*rm ned that data on acute inhalation testing in
the rat, acute oral testing in the rat, and acute dernal testing
in the rabbit are i nadequate and additional data nust be

submitted to support re-registration of picloram (O fice of

Pesticide Pr ogqr ains, 19 8 5) .

ElE£yt8 19SIiElti: _i.n_AQ.mal,s

Pure 2,4--D is considered to be of noderate acute toxicity
(Erickson, et ai.i., 1970). The L.D-50 of 2,4-D in mammal s ranges
from 100- 1000 ng/ kg body weight (Hi Il & Carlisle, 1947), At
dosage | evel s not causing i medi ate death, nost species exhibit
| ack of coordination, stiffness in the extre®m t i es, |lethargy and
depression, stupor, and, finally, coma (H Il ?/ Carlisle, 1947).
In mc£5, nyotonia and dilatation of i:he blood vessels of the
lungs, liver, and kidneys have been observed (Bucher, 1946), In
rats and gui nea pigs, |ethal doses of 2,4~D have caused
congestion of the viscera and swelling of the proximl convol uted
tu bulesofthekidney (HIl « Carlisle, 194 7) . Mler at s
receiving subcutaneous injections of 100 ng/kg experienced wei ght
loss (Florsheimi< Velcoff, 1962), Dogs becone ataxic six hours
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after a lethal dose and progress to spasm acconpani ed by hepatic
congestion and pneunonia (Drill ?< Hratzka, 1953)., In dogs,
anore>;ia, weight loss, myotonia, and |iver damage al so occur.
Acute doses of 2,4-D in sheep, cattle, and chickens result in
henmorrhagi ¢ gastroenteritis and fatty degeneration of the liver,
spl een, kidneys and heart <Bjorn ?< Northen, 1948; Pal mer ?<
Radel ef f, 1964). Cows al so exhibit runen stasis and excess
salivation (MLellan, 1964). Asthenia, dyspnea, paralysis, and
I ntense reaction to |ight have been observed in sheep
(Shavgul i dze, et al j”, 1976). Subacute doses have been shown to
cause increased nortality, growh retardation, |iver and ki dn6?y
enl argenent, and anorexia in a variety of species (MLellan,
1964; Shavgul i dze, et al, 1976). Dogs given 20 ng/kg of 2,4--D
for periods ranging from18 to 49 days exhibited a termnnal fall

in | ynphocyte count (Drill i< Hirat zka, 1953). |
Afyte TQxic.i ty in Animal 5 ;;:- 2] 4 : :
2,4--Df-' is of noderate acute toxicity in mamuals. The acute

oral LD-50 is 400 ng/kg in mce, 500-£300 ng/kg in rats, and 6.00
my/ kg in guinea pigs. Inrats fed 2, 4--DP for 90 days, no effect
was observed at 12.4 ng/kg/day and slight [iver enlargement was
noted at 50 mg/kg/day. In a chronic feeding study of rats, Ragan
(1983) reported increased serum gl ucosephosphat e al dol ase,
decreased adrenal ascorbic acid, increased weight coefficients
for liver and adrenals, and extended estrual cycle phases. [

The dermal LD-50 in mce and rats is 1400-1900 nmgn q
(NIOSH, 1979; Kagan, et al *, 1983). A 2.4%solution was not
found to irritate the skin (NOSH 1979). A 1%solution was

u <« > =
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non-irritating to the eye» (MDSH, 197'9)

Kagan (1983) reported the results of inhalation studies in
the rat» The threshold for toxicity in acute tests was 500
mg/m, and 25 mg/min chronic tests. Rats inhaling 25-50 ng/m
showed increased |ervels o-f am nopyri dine denethylase and aniline

hydroxylase in the liver-. At 100 ng/m, serum aspartate
am notransferase was stinul ated and bl ood gl ucose 6-phosphate

dehydr ogenase was i nhi bited.

BEyte Tgxicity in_ HumanB -- Pl clgra(3]

No studies of acute toxicity of picioram in humans were
| ocated,: The EPA manual Recognitlgn and Managenent of Pesti.ci _de
E'9i 8*2Di D9i (Morgan, 1982) states that picioramis "irritating to
the skin, 6?yes,, and respiratory tract." From 1966 to 1980;, the
Heal th Eff€?cts Branch of the Ofice of F-"esticide Prograns at FEF-'A
maintained a F-esticide Incident Mnitoring System (PIM5) . A
search of the PIMS files of unconfirmeed reports of adverse
effects onheallh or the enviror-iment yiel(ded 48 incident??
in'volving picioram (F-lealth friffects Branch,, 1930a). O tri':’
i ncidents involving picioramal one (not in conmbination with otlic-f
her bi cides), seven ent ai led allegedheallheffects i n huma na=
i nvol ving nine persons.  Four of the incide®nts were agriculture
related,, two occurred at hone, and one resulted from roadsi.p.
exposure.  One person was hospitalized and the remaining eil,ti*-
received nedical attention.  The synptons reported were burninyj
eyes and nose, swollen eyes and face, nausea, fever, heada'-h-t.
and body pain. Lawsuits have been filed throughout the U.j.
a lleg r-ig that exposure to Tordon (Do s tre ademare k for pi ¢ 1 orany-

11
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containing «fornulations) has caused a variety of ailnents,
i ncluding swollen joints, headaches, respiratory and eye
probl ens, kidney damage, H3nlarged livers,, and fatigue (Schneider,
1983; Nauss, 1982; Network News Inc., 1982). , _

Fresi dents of a community in Al abama have sHpreBBsd concern
t hat picloramenposure led to the death of a seven-year-old boy
(Sijity Mnutes Transcript, 1983). The boy died froman apparent
seizure that followed his eating an apple thought to have been
contam nated with herbicide. Al abama's Pesticide Residue Labora-
tory found no detectable® quantities of herbicide in tissue
sanpl es (Mdrgan, 1982; Santina, 1982). The pathol ogi st who
conducted an autopsy of the child reported that the only
significant finding was edema of the brain, subcutaneous tissue,
and the lung, and concluded that "wi thin reasonabl e nedi cal
probahbillty thischildsuccumedt ocardi ac asystole and ap n ea

due to epil epsy”™ (Santi na, 1982). . |

6£yte _Tg;jicity _gf 2] 4-D — Human_St
Under the Pesticide Incident Mnitoring System (PIMS) , EF-'A
has received voluntary reports of 138 incidents involving human
health effects allegedly associated with exposure to 2,4~D al one
(Health Effects Branch, 1980b). O these, one involved a
fatality, 1S involved hospitalizations, and 92 were nedical
consullations Unconfirmdsymptonsincludedsburni ngsensation
in the nose, nouth, throat, and chest (7 cases); difficulty
breathing and unspecified respiratory problens (5 cases -+¢- one
wth chest x-ray showng lung irritation); allergic
nasopharyngitis (1), wheezing (1); worsening of existing

12
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pul monary restrictive and obstructive disease (1); nausea and
vomtting (10); abdomi nal swelling (2); diarrhea (3); skin
irritation (16); eye irritation (3); headache (4); -fever (1);
weakness (1); nunbness, nuscle trenmors and spasns, and pteripheral
neuropathy (5); dizziness and 1 i ght-headedness (13); loss o-f
speech control (1); depression (1); drowsiness (1); and cerebral
edenmna causi ng death (1), !
Several investigations of deaths associated with 2,4-0
e?; -; posure have been published™ Fol | ow ng i ngestion of an
undeterm ned quantity of pure 2,4-D, an elderly man with senile
denmentia went into a conm, show ng signs of myotonia. He died
si::-; days later, pressunmably as a direct result of atrial
fibrillation induced hiy muscle irritability (Dudley i< Thapar,
1972), Autopsy reveal ed w despread pl aques of acute denyelina-
tionin all parts of the brain. In the suicide of a 23~-year~ol d
follow ng ingestion of at |east 80 nmg/kg '2,4-D, all organs
e::-(hibited acute congestion (N elsen, et alJ, ,, 1965). Ganglion
cells of the central nervous system showed severe degenerative
—c h anrnmg e == .
Qccupational exposure to 2,4-.D has resulted in reported

adverse health effects. Wirkers involved in the manufacture of

b — N

2,4-.D reported anorexia and gastralgia, increased salivation, a
sweet taste in the nmouth, a drunken feeling, heaviness of the
| egs, hyperacusia, and sommol ence (Assouly, 1951). Agricul tural
wor kers experienced the follow ng synptons follow ng spraying of
2,4-Ds vomting, diarrhea, fever, nuscul ar weakness, tachycardia
and hypertherma (Mnarca ?. DiVito, 1961, F aggiaro, et al.”.
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1974; Todd, 1962). In the cases o-f two o-f these workers, there
wer e neurol ogi cal synmptons; lasting up to two years, including
| oss o-f deep-tendon refl exes and paral ysis of |eg nuscles.
Anot her occupational cohort reportedly experienced -fatigue,
head™i che., loss o-f appetite, |oss of sense of taste and snell, and
pains in the area of the stomach and |iver <Fetisor, 1966).

Exam nation of 292 workers exposed to 2,4-0 ester and acid
for up to ten years reveal ed that alnost two thirds experiencsed
excessi ve weakness, fatigue, headache or vertigo (Bashiro'v,
1965). One fifth had cardi ovascul ar problens, particularly
h-ypot ensi on and bradycardi a, and di gestive disturbances including
dyspeptic synmptons and gastritis- Liver dysfunction was found to
be nore se'vere with | onger exposure. Another study notesd
i ncreased bl ood chol esterol in workers involved in 2,4~-D
manuf acture (Lukoshkira, et a.l.., 1970). The investigators also
reported decreased serum al bumn | evels, increased gl obulins,
decreased bl ood sugar |evels and altered glucose tol erance. No
“meani ngful " differences were found in the health profile?s of "
wor kers exposed to 2,4-D conpared to 4600 unexposed nmen
— Johnnsonrm, 19O 71 ) . |

Ina. clinical trial, six volunteers were gi-ven a single oral
dose of 5 ng/ kg of pure 2,4~D. M adverse effects were noted
(Kohli, et 817, 1974). Blood pressure, pulse rate, henpgl obin
content and white cell counts were unchanged. No adverse effects

were noted in a person who had ingested 8 ng/kg/day 2,4-D for
three weeks (Mtchell, et al., 1946),
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6EYES [2i i £i £j* i Qby!B8Q _i:i: Zz5.fl:::Sf:!

No published reports of acute toxicity in humans coul d be
| ocated- EPA's Pesticide Information Mnitoring System has not
been sorted by 2,4-DP and, thus, information on incidents
involving this herbicide is not accessible (Boland, 1986)»
I ggi?h (1?84) ha? seggesfedaﬁh?t t he tgxigity of 2,4]DP.ig'huwans
Is likely to resenble that of 2,4-D. i
; 2t udy_gbi ecti _ye and ABE)reach - ]

Pronpted by a few isolated reports of health effects anong
the residents of (Borgus after the spraying incident, the present
study sought to obtain infornmation on the experience of the
entire community in a systematic nmanner, using a retrospective
cohort design- In the absence of exposure neasurenents and
nmedi cal records, interviews were conducted to eval uate exposure
and heall h outcones = Residents of Gorgus and visitors to the
area at the time of the spraying were interviewed regarding their
recollection of events at the tinme of and follow ng the spraying.
For conparison, residents of an unexposed referent community were
I ntervi bwedr eqgar di ngtheir health ex per i en c e over the same 1llne
period to obtain an estimte of the base?line profile of synptons
(technically, the expected incidenice of synptom onset or
aggr avati on over the study peri od). |

| nf ormati on was sought on a | arge nunber of synptons for
t hor oughness and assessnent of over-reporting. Because of
concern over the statistical aspects of nultiple testing, oru”

type of synmptomwas singled out to be tested for association with

“xposure? first, and the rest were tested in an exploratory

—m = |
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anal ysis™ Respiratory synptons were of particular interest in
light of the follow ng facts:

1) Sone of the initial conplaints by Gorgus residents
related to respiratory synptons»

2) Sone inhalatory OKposure is known to have occurred
because residents reported chemcal odor in the air

3) Animal data on the respiratory effects of these
hertaiciders is scant and |largely negative.

4) EPA' s Pesticide Incident Mnitoring System has received

numerous re”ports alleging respiratory problens resulting from

exposure to pheno;;y conpounds and picl oram
1a

5) Pesiticide poisoning manual s |ist phenoKy. conmpounds and |
pl cloram as respl rat ory Il rritants.

6% epi dem ol ogi cal studies of the respiratory effects of
t hese herbici dE?s have been publi shed.

16
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ifeydv ESE?.y.l.8i-..1.QQ

The community of Gorgus |lies adjacent to the Boi se Cascade
tinmber tract. It is a predominantly black rural ham et of 1less
than 100 residents, nost of whomare related by either blood er
marriage to a couple who settled in the area in the 1840''s. Thi =
qui et, somewhat isolated community occupi es roughly 1000 acres,
bounded on three sides by county roads 1954, 1955, and 1956, and
on the fourth by the convergence of the Deep and Rocky Rivers.
The nmostly forested and rugged land is used to a limted extent
to cultivate cash crops —corn and tobacco —and vegetabl es for
home consunption, and for raising cows, goats and chickens. The
econom ¢ status of the households ranges fromlow to mddle
income, and is reflected in the mxture of dilapidated and wel |-
mai nt ai ned honmes. The bl ack residents are a closely-knit group
with a strong sense of community and a conbi nation of traditional
and progressive values.' The dom nant social structur-e is the
comunity church. The elderly remain at hone and are cared for;
many of the young never |eave, although high educati onal
achi evenment is encouraged and a | arge proportion of the young
attend coll ege.

The community of Gum Springs, two mles from Corgus, was
selected to be the referent, unenposed group. Conversations with
key community contacts and on-site observation indicated that the
communi ties were demographical 1y and socio-economcal 1y simlar.
The proximty of the comunities ensured geographic control and

17
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simlar enploynent opportunities. It also sinplified the task of
coordinating interview schedules. A difference between the
conmuni ties was an advantage? fromthe design perspective; the
boundaries of Gum Springs are | ess discreetly defined than in
Gorgus, allow ng recruitnment of subjects on the periphery until

t he desired exposed: unexposed ratio (133) was achieved.

Sist” GQiecti.on

A questionnaire was devel oped to obtain information on
denogr aphi ¢ and soci o-econom ¢ vari abl es, occupational and
medi cal history, health status and frequency of sel ected
synpt ons, exposure, and attitudes regarding pesticides and the
incident. i'The results of the attitude survey are not di scussed
inthis report.) It was pilot-tested on three individuals froma
sim | ar neighborhood in the Rougenont area north of Durham and on
one person (the key contact) from Gorgus. The questionnaire was
nodi fied followng the pilot tests and the final version is
attached (Appendix H).

Key contacts in Gorgus and Gum Springs were consulted for
pur poses of napping and' enunerating the househol ds in each
comunity,, The phone nunber and | ocation of each househol d and
t he nane and approxi mate age of each househol d nenber were
solicited. The key contacts agreed to announce and endorse this
“environnental health study" at church and ot her social occasions
and to encour age participati on, |,

F'ive interviewers were hired and trained using role-playing
techni ques. Interviews were conducted over a two-week period in
August  1983. For households with a tel ephone, subjects were

A = = |
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contacted by tel ephone and, if the subject consented, a
convenient tine was arranged -for an interviewer to neet with
hi m her at hone. Interviewers were randomy assigned, 1-f the
subj ect was under 12 years o-f age, a parent or guardi an was
interviewed, and a shortened formof the queist i onnai re was used,
omtting the attitude survey and questions relating to
occupation, education, marital status, and snmoking habits. |f
the subject was between ages 12 and IS, the attitude survey was
omtted. If the subject was ill, a care-giver was interviewed,,
and the attitude survey was omtted. Mane”s and phone nunbers of
all visitors to Gorgus around the tinme of tht? spraying were
solicited from Gorgus residents during the interview and, upon
conpl etion of the on-location interviews, a list of visitors was
conpil ed. Over the ne;;t two nonths, attenpts were nmade to
contacthytelepl"ioneallthosevisitorsforwhompermissionto
contact had been given by the Gorgus resident visited. An
abridedversionofthequestionnairewa susedinthetelephone
interviews; only information on age?, r-a.c:ef' sex, occupation,
reqularityofmedicalchect: -ups, perceivedrouteofexposurf?
tinme spent in Gorgus, and the full synptoms profile was sought.
Keypunching of the coded data, editting, and verification

were performed by personnel at the North Carolina Center for
Health Statistics.

A L Ns _'s - I
First, the distributions of various demographic attribute-:::

I n the exposed and unexposed groups were conpared, |
Next, the a p.ri_gri hypot heses thats |
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1) asignificantly larger proportion of the exposed
BROUB Mty 'per TR a0 YAl Sipceed G2t O Y Symptoms during
and, 2) the proportion of the exposed group rePorting
ST CaN Y sfn T ant 1Y a1 ger "Ran i n e anexpesed group,
were tested. Crude anal yses were perforned using the logit risk
ratio estimator, with precision-based confidence intervals
(Kl ei nbaum Kupper, 'k Mrgenstern, 1982). Fi sherds exact one-
tailed test was used to assess significance of the crude risk
ratios (Kendall & Btuart, 1979). The required | evel of
significance was selected to be 0.025. Stratified anal yses
I ncorporating the control variables (age, sex, race, snoking
status, and educational attainment) one at a tinme were perforned
to assess interaction and confoundi ng. The TFREG procedure?,
avail able in SAS, was used. This procedure produces a 2 X 2 E-D
table for each level of the control variable and computes chi-
square tests and neasures of association wthin and across
strata The Breslow- Daytestforhomogerrieityof the stratufri....
specific odds ratios was used to assess interaction (Breslow and
Day, 1980) . Wiere interaction was not considered to be
significant, confounding wa;5 assessed by conparing the? Mantel.....
Haensse 1 ad j ust.ed r i sk rat i otothe crude r i s:-k ratio (KL ei nbau,in
Kupper, and Morgenstern, 1932). The Mantel - Haenszel estinator
was sel ected due to the |arge nunber of zero cells in the
stratifiedanalyses TheCochran-Mantel-Haenszelgeneral
associ at i on stat i st i ¢ was used to te* st significance of the
adjusted relative risks (Cochran, 1954|i Mantel & Haenszel, 1959;
Mantel, 1963). Test-based confidence intervals were used for the

20


NEATPAGEINFO:id=11D332FE-6F58-4F91-8EE0-AC77B76E39B6


adjusted relative risk estimates, due to the abundance o-f zero
cells in the stratified anal yses (Kl ei nbaum Kupper, and
Mor genstern, 1982).

After the hypot hesis-testing phase of analysis, an
e;;pl oratory analysis was conducted. Association of worsening of
eachot+tthel325yrnptomswithe? posur estatus was investigated

using the TFF-il|l ED procedure,, as above. |
Those persons reporting a worsening of any of the synptons
significantly associated wth exposure within a nmonth of the
I ncident were defineed as "reactors". The reactors were
characterized according to severity and persistence of synptons,
timng of onset, previous health status, and whether a doctor was
consulled. Finally, ribb.c: tors wer econmpar edwthnon-reactors in
t he eKposed group with respect to a variety of characteristics
I ncl udi ng age, snoking, SES indices, |ocation relative to the

sprayed a.rB"i, time spent at home after the spraying, and accunAcy

o T mr e &> 1 A > = . i
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RESULTS

Ss.?iG.!IIBti.Ye Stat:i.st,i.cs

Response r.ates for the di-f-ferent groups are shown in Table
2. Cooperation was enceptional, only one indi'vidual refused to
cDoperate becau seofagensralanimobitytowardth:?stahe

governnents As indicated in Table 2, most non-'response was di.ie
to failure to find the subject at hone. Useful data were

obtained for 88% (52./f59." of the residents of (Borgus. Tel ephone
I nter'vi bws wer econpletedwth73%(-3-34'5) of the visitor st o

Borgus. In the reference comunity, a response rate of 997.
(159./161) was achie-ved. Useful data were obtaineed for a total of

85 exposed persons (52 re-!si dents interviewed at home, 33 visitors
interviewed by tel ephone), -and 159 un ex posed persons- The ratio
of exposed to unexposed subjects interviewed at home (using the
ofull questionnaire) was Is 3.1 and t.he? ratio of exposed to
unexposed subjects interviewed eithejr by tel ephone or at honme was
- = 1 _ > _ - L
Distributionsofvariousdmgraphicandsocio--economic
allr i butes i n the ex posed a nd une;ee; posed popu 1 at i ons are shown i ||
Tables 3 through 11. The sex, race, and age distributions of the
exposed and referent qgroups were simlar, Sixt'y percent of the
exposed subjects were iemle, while 5hl% of the unexpos€?d were
femal e (Table .3). Anong the exposed, 86%were black, 11%white,,
and 1% Lunmbee. Anong the unexposed, 82%were bl ack, 16% white,
and 3% Lunbee; (Table 3), The age structures o-f the two groups
were remarkably simlar. In each group, 22%were under age 12
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Table 2. Distribution of Non-f~'espondents

Exposed Resi dents

T OO si ck a
Il mebri at ed -
NIo © hornrs a
Did not recall incident 1

W ong questionaire used 3

7 (Non- Response Rate: 7/59 = 127.)
Ek posed Vi si t or s

Perm ssion to contact not provided
No phone
Not hone

12 (Non- Response Rates 12/45 -= 277.)

Unexposed
Re- f used 1
Not hone 1

(Non- Response Rate: 2/161 - 17.)


NEATPAGEINFO:id=C17A4B98-6F64-4D2A-B240-E437AA8E9188


Table 3. £)e;;/Ra.ce Conposition of E; ;posed and Une;-; posed Popul ations

Bl ack
WHnmen NMen

Exposed 45(53) 30(35)
Une;-: posed 75 (47) 55 (35)

VWi t e
wHnen lien
5(6) 4(5)

15 (9) 10 (6)

Par ent hetic alvaluesarerowpercent ages.

Lunbee
WwWHnmen Men Tot al
1(1) (0]
3(2) 1(1) 15'
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Table 4. Age Distribution of Exposed and Une;; posed Popul ati ons

~ i

Age in Years

0-9 10-19 20-29 30-39 40-49 50-59 60-69 70+ Tot al

Eviposed  16(19) 11(13) 7(8) 13(15) 15(1f3) 6(7) 9(11) 8(10) 85

A UnexpDsed 30(19) 23(14) 23(14) 18(11) 24(15) 11(7) z2c1m ecs) s

Par ent heti cal values & e row percentages.
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Tabl e 5- Educational Attainnent o-f Subjects Over Age 18 By Exposure

St at us**

Years of Schooli ng

12 12 12

Exposed 16(50) 7(22) 9(28)

Unexposed 51(49) :7(35) 19(18)
Resi dents only —information not collected fromvisitors.

**Parent hetical values are row percentages.
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Table 6. Enployment  Status of  Subjects Qver Age 18 by Enposure Status

1 M Unenpl oved/ -
| f DBl QYgd School ysoi emaker Seeki Qy_Ent bg Qi caggi ed Retired
Exposed 33(60) 2(4) 8(15) 0 2(4) 10( 18)
Unexposed 66(60) 2(2) 7(6) 12(11) 1(1) 21(19)

Parenthetical values ars row percentages.
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Table 7,. bOccupational Category of Enployed Subjects Over Age 18
y Exp

Exposure St at us

Blue Collar/ Blue Collar/ VWiite Collar/ Wite Coll ar/

CL:9WSKill __ Hiah Skill __ '=Dw Skill__ High Skill_ _
Exposed 10(30 > 5<15) 6(18) 12(36)
Unexposed 36(57) 13(21) 9(14) 5(8) |

Parent hetical values s.re row percentages.
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“able 8. Snoking Status of Subjects Over Age 12 by Reactor Status

Current Snoker E; ; - Snoker Non- Snoker
React or 6(43) 3(21) 5(36)
ManReactdr 10( 20) 10( 20) 31(61)

F'arenthetical values ars row percentages.
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*

Table 9. Cigarette Consunption of Current Snokers by Enposure Status

|'i Z2_Back/ day i./2~2_ Back/ dai :; 22_Ei ! Ck/ day

E<x<posed 5(0(33) 10(67) (@)
UneKposed 12(36) 21(64) O

Par ent hetical values are row percent ages.
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Table 10. Pattern of Health Services Uilization by EKposure Status

- Regul Br ND
Check-LJgis Bg9yil!2 Qb8£kzyB§

Exposed 62<75) 21 <=225)
Unexposed 114(75) 39( 25) =

Par ent heti cal val ues are row per cent ages. |,
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Table 11. F="ersonal Use of Pesticides Among Subjects Over Age IS
by Exposure Status**

Per sonal I Mo
Use Per sonal Use
Exposed 30(97) 1 (3)
Une;; posed 83(78) ST(TA s
Filesidents only —information not collected fromvisitors.

**Pa.rentheti cal values are row percentages.
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and therefore a parent was interviewed. Nine percent of each
group was between the ages of 12 and IS and thus were not
adm ni stered the attitude survey. Twenty percent of the exposed
and 19% of the un ex posed were over 60 years cjf age. A nore
detail ed breakdown of the age distribution is presented in Table
4.

The Gorgus popul ati on had sonewhcit nore schooling than the
reference group, had ifiore white-collar and high-ski 11 jobs, and
| ess unenpl oynent. Al though about half of the adults in each
communi ty had not finished high school, 2B7. of the Gorgus adults
had sonme schooling beyond high school, while only 137. of the
reference adults had post-high school education (Table 5). The
distributionofemploymntstatuswassimilarinthetw@groups,
with 60% of those over 18 enployed in each group (Table 6). The
nost mar ked di fference betwE*en the groups with respect to
enpl oynent status was in thfs percentage of honenmakers and
unenpl oyed or seeking enploynment. In (Borgus, 15% were homenmakers
and no one re?ported being unenpl oyed or in search of enploynent,
whereas in Gum Springs 6% were honenmakers and 11% were unenpl oyed
cjr seeking enployment. Anong the enployed in each community, the
type of job held varied markedly between the two groups (Table
7). Jobs were categorized roughly along two di mensionsii white-
vs. Dblue-collar and low vs. high-skill [evel. Fifty..... five per
centofeinployed(3orgusresidentsworkedinwhite-collartypeso?”
jobs, where.as this was true of only 22% of the Gum Springs work
force,, And, vjhereas 52% of the Gorgus workers were enployed in

hi gh-ski 11 occupations, only 29% of the Gum Springs workers were
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_ = rrrp—l1 O N = cd _ N\
Snmoki ng habits of the exposed and referent groups were
simlar (Tables 8 and 9), 0O-f the exposed subjects over 12 years
of age, 29% were current snokers, 20%were e;;-snokers, and 43/i
wer e non-snokers, while anong the unexposed the respective per-
centages were 33% 22% and 42: % Anong the current snokers, the
nunt aer of packs snoked per day was also distributed simlarly
bet ween the two groups,. About a third of the snokers in bothi
groups were |ight snokers (less than 1/2 pack per day), two
thirds were noderate snokers (1/2 to 2 packs psr day), and none

snoked over two packs a day.

A significantly higher proportion of the exposed popul ation
reported a worsening of at |east one respiratory synptom (cough,
difficulty breathing, wheezing, sinus congestion, hay fever,
ast hma, runny nose, burning on breathing) over the study period
than of the un ex posed: 28 subjnscts (33% from Gorgus, conpared to
4 (3%9 from Gum Eiprings (Table 12), The crude risk ratio was
13.1, with a p"value |less than 0.001 and 95% confi dence i nterval
of (6, 28). The results of stratifying by age, sex, race.,
smokingstatus,andeducationalallainmentareshowninTablel3d,
The Breslow Day test for honpbgeneity was not significant for any
of t hecont r ol variables. Inthe absenceof signi fi cant
I Miteraction, confoundingwasassessed fheMantel—-Haenszelrisl
rati os adjusted for the control variables age, sex, race., and

snoki ng status were n6?gligibly different fromthe crude risk

Patio Contr-olling for educationalallainmentresulted in a
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AssociationofGroupedRespiratoy'6ymptomswith Exposure ?
Resul t s of Cr ude Anal ysi s 1

Synpt oi T) Synpt om
Not B.99ICii:!" ted Tot al .
Lkposed 28 85
[Jne;& posed 4 g

'Crude RR =13, 1

Preci si on- Based 957. Confidence Interval (4,7, 36.1)
Fisher's E;;act (One-Tailed) Test, P-Valu.e < 0,001
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Table 1.3, Association of Gouped Respiratory Synptons with EKposure:
Results.of Stratified Anal yses

C- MH Test

Bresl ow- Day Test Mant el - Haenszel for CGenera
for Honobgeneity Adjusted Risk Associ ation
QDtr9l varlabl,e T EzyMiyn BiStiQ  [E~!"§lygl
ge 0.42 13.3 0. 000
(0- 9/ 10- - 19/ 20- 59/ 60+)
SsM 0. S7 " 13, 1 0. 000
(ma.l e/f emal e)
Race .0.73 13,4 0. 000
(bl ack/ whi t e/ Lunbee)
Snoki ng tjtatus > 0.71 13.5 0. 0i n)
( snoker / non- snoker)
Educati onal Attai nnent 0.10 10.1 o.".""'

(<12 yrs/12 yr5/>12 yrs)

Fisher's Ejtact

RR = 13.1

Test (P-Value) = 0.000
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nodest change in the risk ratio from13.1 to 10,1
Worseni ng of the dummy synptom "breaking fingernails" was
tested for association with exposure status (Table 14).. The risk

ratio was 3~1 with a p-value of 0.100 and 95% confi dence interval

of (0,. 8,, 12. 7) .

'iME.9CE-tori: BQsl™ysi’s

The results of running th€e TFREQ procedure on each of the 32
synptons are shown in Table 15- A consistently greater
proportion of the exposed grcjup reported worsening of synptons
than in the unexposed group,, indicating a systematic bias that
w |l be discussed in the "D scussion” section. For eight
symptoms,, the crude risk ratio for the exposure-worsened synptom
rel ationship was associated with a p-value of |ess than 0.025.
These synptoms,, in order of the associ ati on2" s significance, weres
cough (RR=12.2)., difficulty breathing (RR~12.2), sinus congestion
(RRe6. 2') ;, runnynose(RP=8 4 ,swollenglands (RR=11 2), skin
peeling (R n:=:16, 7) , whesesing (RR-5.6), and dizziness (RR=5.6).

F'or the eight synptonms significantly associ atsed with
exposure,, stratified analyses for each control vari'ahO e we? re
performed (Tables 16 through 23). The Efresl ow Day test for
honbgeneity was not significant for any of the stratified
anal yses. In the absence of significant interaction, it becane
appropriate to conpare the adjusted Mantel -Haenszel risk ratios
to the crude risk r.atio for each synptom Adjustnment for age,
seX, r ace or smok i ng did not all er t he finding of si gni fi cant
associ ation of symptomw th exposure;, nor were the magnitudes o-f
the risk ratios materially altered. Because adjustnent for
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Tab; :14, AsiBDci ati on of "E-treaki ng Fingernails" with EKposu.re;
Results of Crude Anal ysis

Synpt om Synpt om
AQunavat ed bJQ - Agar ayat ed Tot al
SO 85
UnS Hpi'jssci 3 156 159

Crude FA'R = 3. 1

F-'reci si on-Based 95Z Confidence Interval &ee <0»8, 12.7)
Fi sher® s Ex act (One-'-Tai 1 ed) Test , P-Val ue =0, 10
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Tabl e 15. Association of Each Synptom i 3ueried wth Exposure:
Results D-f Crude Anal yses -

COOhOhhser wved i shher "™ =
Anong Preci si on—Enased Exact Test
Synfjt gmilifit9.8.86d_ B 25X C 1 CE'ryiiys

Cough 13 12. 2 (2.8, 52. 6) O. O0O0
Di-fficulty breathing 13 12.2 (2.8, 52.6) 0.000

Si nus congesti on 10 6.2 (1.8, 22.0) 0.002
Runny nose 9 8.4 (1.9, ;38.1) 0.002!
Swol l en glands 6 11.2 (1.4, 91."/) 0.008
Skin peeling 4 16,7 (0.9,, 307.3) 0.014
Wheezi ng 6 5 6 (1.2, 27.2) 0.023
Di zzi ness 6 5.6 (1.2, 27,2) 0.023
Bl urred vi sion 9 2.8 (1.0, 7.6) 0.036
Nausea 7 3.3 (1.0, 10.9) 0. 045
Hay fever - 4 yrfj (0. 8, 65.9) 0.051
Consti pati on 4 7.5 (0.3, 65,9) 0.051
vom tting 5 4. 7 (0.9, 23,6) O0.052
Skin rash ; 9 - 2.4 <0,9, 6.2) 0.059
Bur ni ng eyes 8 2.5 (0,9, 7,0) 0.068

Upset stonmach 7 2,6 (0,9, 8,0 0,077
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Tabl e 15. Association o-f Each Synptom Gh_ieried with Exposures

Resul t s of

Synpt om
Fati gue
Brejaki ng f i ngernai 1 s
Headaches
Chest pain
Ast hrma
Hair | oss
Swol | en e' yes
Lac k of appetite
Bl ood i n urine
Bleedi ngqums
Bur ni ngonbr eat hi ng
Easy br ui si ng
Fai nti ng
Burning on ur i n at ion
Achi ng joints

Sei zur es

bser ved
Anong
i ;i Eosed_

10

2!,

(0.

(o.

(0.

(o.

(o.

(0»

(o.

(0»

(o.

(o.

(0,

(o,

(o,

(o.

(o.

Crude Anal ysis (Conti nued)

5.2)
12, 7)
4.3)

20. 0)
191, 6)

53, 1)

16. 5)
40. 7)
135. 5)
135, 5)
135. 5)

135, 5)

0, 089
0, 100
0, 109
O, 113
O, 120
0. 123
0. 141
0. 165
0, 231

0, 279
0, 348
0.. 34£i

O, 348
0 ;48
0. A*-M
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Table 16. Association  of "Cough" with Exposure! Fresults  of
Ei trati + i ed ANnal yses i

C-M H Test

Br esl ow Day Test Mant el - Haenssel for General
af ar Honogenei ty Adj List ed Ri sk Associ ati on
Control "\fsir i ab1le ( P- val ue) Rati o ( P—Vval ue)
Age 0, 32 12. 6 0, uuu
"" <0-9/10-19/20-59/ 60+)
Sex 0. 97 R o. o000
(mal e/ fenmal e)
Ra( 13, 6 0. 000
(blark/ whitel/ Lumbee)
SmokingStatu s 0. 30 9.0 0. 0( Mi
(smoker/non-sfnoker)
Ed 1.1 cat i onalA t ai nment 0. 36 0.0 '.-7

(<12 yrB/ 12 yrs/>12 yrs)

Crude RR = 12,2
Fi sher ' s E>;act Test (P-Va 1 ue) 0» 00O
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Table 17« Association o-f
o-f Stratified Anal yses

Br esl ow-Day Test

farHomogeneity
( P- val us)

Control Vari abl e

(0--9/10- 19/ 20~- 59/ 60- +-)

bex

(mal e/ fenale)

Race
(b13 ck.# whitel/ Lumbee

Sffioking Status
(5enDker/ non~smoker)

Educat i onal Attai nrnent
(-<12 yrs/12 yr5/>12 yrs)

Fi sher-'s

Mant el - Haenszel
Adj usted Ri sk

(F' ~Vval ue)

"Difficulty Breathing”" with Lxposure; Results

C MH Test

for (Sener al

Associ ati on
(P- ~Vval ue)

0. 000

0«() i 2
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Fabl e 18. Associ ati on

of " Si nus Congesti

Strati fi ed Anal yses

Cont r ol Variable

Age
(0-9/10-19/ 20- 59/ 60+)

(male/ female)

Race

(black/ whiite / Lu mbee)

SmDl-cingStat. us

(smoker/ non-smoker)

nnment
b/ >12 vr

onal Att ai
B/ 12 yr

Educat i
(<12 yr

Fi shera"

on" w th Exposure: Resul t s of

C M H Test

Br esl ow Day Test Mant el --Haens”el for f3eneral
f or Honpbgeneity Ad j ust ed R sk Associ ation
( P- val ue) Rat i o ( P-Val ue)
O, 49 6. 0. rxi) 1
0, i 0, 001
0, 11 6, 4 0. 001
o t) 0- 001
O n3 4,4 o, OiO
s)
Crude RFA: = 6™2
Exact Test (P-Val ue) = oO»oo:
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able 19, Assoc:i.ationof"RunnyNse"withBpabure results Qf
Stratified Anal yses

C-M H Test

Br esl awDay Tes t Mant el - Haenssel f or Gener al
. forHDmogene?ity Adjusted Risk Associ ati on
Contr.o_| __ Vari”™abl _e I Pzyalue). __ RinMig (. P-Val ue)
Age 0,. 74 8., 3 O0» 001
(0-9/10-19/ 20- 59/ 60+)
bex 0, 67 9. 4
(dial e/-f emal e) ' 0. oot
Race
0, 06
(black/whitelLi.tmtaee) o 0ot
SmakingStatus 0, 34 14,. 1 0 e
s smDker/nonsmoker) o
Educati onal Attai nnent 0. 39 o "1

(<12 yr s/ 12 yr s/>12 yr s)

Crude RR = 8,4
aj shers Exact Test (P-Val ue) 0- 002
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NANT FGINANNT A

Table 20. Association of "Swollen G ands" with Exposure;, resuits of

Stratified Anal yses

C-MH Test

E<resl ow-Day Test Mant el - Haenszel for Gener al
, «f or Honpgenei t y / Adjusted Risk Associ ati on
CDntrDl Variable (P-val u.e) Ratio (P-Val ue)
Age 0. 31 10. 7 0. 004
(0-9/10-19/20"-S9/ 60+)
0.2 11.5
(mal e/f emal e) 0. 004
Race - 1-0 10. 4 0. 006
(blac k/wh i t e/Lunbee)
SmokingStatus 0. 4v 11. 2 0. 003
(snoker/ nan- Bnoker)
Educati onal Attai nnent 0. 6v 11. 1 iy, \jn,

(<12 yrs/ 12 yrs/>12 yrs)

Crude RR = 11.2
Fisher &s EZ-;act Test (P-Val ue) 0. 008
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"able-:- 21

"Stratified Anal yses

Br esl ow~-Day Test Mant el - Haenssel
_ f or HHoQn ei ty Adj ust ed Ri sk
QsDtrol _Vari 8bl e (F -val ue) RE: ti.Q
Age o 8.4
" (0-9/10-- 19/ 20- - 59/ 60+)
oe>i 0. 3. 8. 3
iiTiB.l elf emal e)
Filace o 15. 0
(black/wite/l, umbee)
Smoki ng  Status 0. 37 s. 2
(smDker/non-sfnoker)
Edu cationalAllai nment 0. 41 0

(<12 yrs/ 12 yrs/>12 yrs)

Crude RR = 16.7
Fisher-'5 E;-cact Test (F -Val ue) = o. o014

Associatjon of  "Feeling Skin" with E*; posure:

Resul ts of

C-M H Test

f or Gener al

Associ ati on
(P—Ualue)

0. 006

0. 008

0. 010
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Table 22, Association of  "Weezing" wth E Kposures
Stratified Anal yses
Br esl ow Day Test Mant el - Haenszel
‘ f or Honobgen ei t vy Adj ust ed Ri sk-
ControlVariable (i ="-Val ue) Rati o
Age o 2v
(0-9/ 10~19/ 20- - 59/ &0+)
be>; 0. 37
(mal e/ f emale)
Race 0. 11 6, 0
(black/ white/Lumbee)
SmokingStatus 0. 69
(smDker/ rion-sinoker)
EEducationalAllainment 0. 50 o b
(<12 yrB/ 12 yrs/>12 yrs)
Crude f~<F* = 56
Fisher-'s Exact  Test (P-Val ue) 0. o

Results  of

C- M-H Test

for General

Associ ati on
(P--Val ue)

0. 017

0. 014

0, 017

8 fivs
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Table 23.. Association of "D s:-: I ness" with Exposures Results o-f

Stratified Anal yses

fcireslowDay Test Mant el - - Haenssel
«for Honbgenei ty Adj ust ed Ri sk
Control  Kf;3.r i able (P- Vai ue) Rati o
Age 0. 14
<0--9/10--:19/20-59/60+)
ot ?X o. 5,6
(mal e/f ema.l e€)
F-iace? v
(black/ white/Lu mbee)
Smoking Status (-5 2
(smoker/non--s/noker)
Educational Allaininent 0. 24
(<12 yrsl 12 yrs/>2 yrs)
Cude RR = 5,6
Fisher's E;e;act Test (p-Value 0»02v

C MH Test

«for Cener al

Associ ati on
( P-Vval ue)

0. 015

0. 014
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educationalalla inrnentrequireddroppingthoseunder 18 years a
age, the power in the analyses stratifying tay education was
redu cedandinafewc ases<sinuscongestion,sl-" inpeeling, and
di zziness)5 the p-value for the Mantel -Haenszel risk ratio was no
| onger less than 0,025 (the a ECG QG required | evel of
Significanc e allhoughitremainedlessthan0 05andthe
magn i tude of the ad j usted risk ratio remained simlar to that of

t he cr ude ri sk rat i o. i

CGCb.-aClEGgCG ?.8t.1 on of .!lBeactgr s |
rhe' reac tor"groupwasdefinedasthosee;*;posedssubjects
who reported a worsening, within one nonth follow ng the
spraying, of any of the synptons significantly associated wth
eH posu.re. Ei ghteen persons fell into th i s category. For
thirteen of the reactors, the synptonms were reportedly new rat her
than a worsening of an existing condition. The distribution of
time of onset of worsened synmptons was skewed toward the,tinme of
the spraying (Figure? 2) Eight of the reactors reported that the
onset. Jftheirworsene(dconditionoccu rredwithinthr eedaybot
the spraying, 12 report.ed the onset to have? occurred within *
week,! and 14 within two weeks. Four reactors reported that their
synptons foll ow ng exposure were "severe" (e.14. ,
"incapacitating"), e?ght reported "noderate" severity (e,ij.,
"1 nter fered w th usua. 1 act i vities")and si & vreported "mLli o]
severity  (e.g., "mldly irritating"). Eleven reactors report<-|.i
thiat dcheir worsened condition persisted one whek or less, — wrilli
three reported persistence of over one nonth.  Eight consulted
doctor about their synptoms. In one case, the doctor consider-d
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Figure 2. Timng o-f Onset of |"eactor  Synptons

( Number of
React or s)

X
8- - X
X
X
X
4- X
X X X
X X

0O-6 7--14 t3-"18 19-24
(Da.ys Linti.l Dnset)
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the synptons to be reelated to the e;;posurej and in another, the

doctor said the condition was "possibly" rel ated-

The distribution of age, race and se?-; in the reactors and
non-reactors was simlar (Tatalf?s 24 through 26) « The proportion
of current snokf?rs among the reactors was over tw ce that anong
t he? non-re eact ors, wii lecigarelleconsumptionofcurrent smker s
was simlar in reactors and non--reactors (Tables 27 and 28).
According to both the education and occupation variables, the
reactors tended to be of a higher socioecononmc status (Tables 29
and 30) .

In response to the question, "Can you recall a time when you
were exposed to a pesticide at hone within the |ast, two- years,
other than times when you applied a pesticide yourself or hired
an e;; term nator?", a greater proportion of the reactors than of
thenon-reactorsrecalledthesprayingincidentwthoutpronpting
(Table 31). Accuracy of recall of the date of the spraying was
SiiTiilar betweenthereactorsandnon-reactors but famili arify
with the ide?ntity of the sprayed material was nore? prevalent.
anong t he rBUxctors (Tabl es 32 and 33)- |

The distribution of hours spent in Gorgus (Table 34)
indicates that, conpar ed t o 11"!e non-r eact or s, the r eact o0i-s
reported being in Gorgus for a grE?ater part of the day during the
spraying, thie fir st day af ter the spr ay i ng, on a.verage over the
first Week after the spr.aying, and on average over the first
nmonth after the spraying, Certain questions rtsgarding e.;;posure
were asked only of (Borgus residents (i.e., not visitors) over age
18, so nunbers are small (Tables 35 through 40), Al twelve? of
the adult rejsident reactors responded affirmatively to the

2./
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Table 24» Be;-; Distribution by Reactor Status

Mal e Femal e
F~react or 9 (50) 9 (50)
Non- React or 25(37) 42(63)

Parent hetical values s.re r ow per cent ages.
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abl e 25. Fr"ace E'i stri but i on bv Reactor Status

Bl ack Whi

te Lunbee
React or 15(83) 3(17) o
Non- React or 60 <90) 6 (9) 1(1)

Par ent heti calvaluesare rowpercent ages,
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Tabl e 26, Age Distribution of Gorgus Residents by Reactor Status

Age (years)

(O 13-18 19- 60 61+ Tot al
React or 3(17) 3(17) 7(39) 5(28) 18
Non- React or 16(24) 5(7) 34(51) 12(18) 67

Par ent het i cal values 3.re row pcercentages.
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<«

Table 27. Snoking Status o-F Subjects Over Age 12 by Reactor Status

Quil CgQ _SmDker Ecil zSnshl C !!'1:1QDz8Q) 9}i sr j

React or 6(43) 3(21) 5(36) I

Non- React or 10( 20) 10(20) 31(61)

Parent hetical values s“re row percentages.
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Tabl e 28. Cigarette Consunption of Current Snpokers by Reactor Status

A/ = aAas/s/ =—- = *}

eack [ daN gacks/ day Escks/ day
MReaaact or ZIBYY == a4 &S 7)) [ a2
NonNn- React o33 3 33) b1 . t J) O

Parent hetical values 3.r& row per cent ages.
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Tabl e 29. Educati onal Attai nnent of Gorgus Subjects Over
by Reactor Status**

Years o-f Schooling

FFRe ac t ornr a4 C =4+ =1)D O 5 5D
NonNn- React or 14 56) 7(23) 4 1L6)
* .......

Resi dents only —in-formation not collected fromvisitors.

**Par ent heti cal val ues are row percent ages.

Age 18
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Tabl e 30. Cccupati onal Category of Lnmpl oyed Gorgus Subjects by
| sl — i = N o N e 3 o St &St wa=s T N

Bl ue Col | ar/ Bl ue Col | ar/ White Coll ar/ White Coll ar/

l=ow Skill, _Higih_Skill_ __Low Skill___ H 9h_Skill
RFReact or [ - A C A=) A C A=) 5 71D
Non- React or 10(38) 4(15) 5(19) 7(27)

F-'"arentheti cal values a’“re row percent ages.
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Tabl e 31. Eipontaneous Recall ot Sprayi ng I ncident o-f Gorgus Subjects
Over Age IS by Reactor Status**

Recal l ed Di d Not Recal |
8§B5Dt anegusl _Y Spon t aneDU5I Y_

React or 9(90) 1(10)
Non- React or 14(61) 9(39)
Resi dents only —information not collected fromvisitors.

**E='arentheti cal values At'e row percentages.
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Table 32, Ptccuracy of Recall of Date o-f Spraying;, Gorgus Subjects i
Over  Age 18, by Reactor  Status**

Faecal |ed Recal | ed Recalled Incorrectly
E L8Ei8el Y OBBCQii.iD8tel”y 9C Oid_NDt_!'<nDW
React or 8(73) 1(9) 2(18)
Non- React or 15(65) 3(13) 5(22)
Residents only —information not collected -fromvisitors.

**Parent heti cal val ues are row percent ages.
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*

Tabl e 33n Know edge of ldentity of Sprayed Material, Gorgus Subjects
Over Age 18, by F~" eact or St at us**

Knew Pr eci se Knew Appr oxi nat e Did Not Know
__l.dent i _t\~__ _lds@.lti; _ ldgQity

React or S SO =2 20D =2 20D

NonNn- React or 3 1L3) 4 1.8) 16 70)

Resi dents only —informati on not collected -from visitors.
**Parent heti cal val ues are row percent ages.
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Tabl e 34. Ti e Spent

in Gorgus by React or

Ti me Spent i

E)ur i ng Spr ay i ng
React or 2(13)
Non- React or 16(40)
First Day After Spraying
React or - 2 L3
NonNn- React or 144 30)
First Week A-fter Spraying
F|e=a=>a c— €t <o [ @& J
NonNn- React or 2 a4
First Month A-fter Spraying
MTReaact or A C D
NoNn- React or o 2Z2a)

Par ent heti cal values arB

row percent ages.

1-7

1(7)
5(12)

7N

(7

4(9)

3(8)

n

St at us

Gor gus (hour s/ day)

S-15

2(13)
5(12)

1 (7)
10( 22)

2(14)
12(27)

acC 7D
7(18)

16- 24

10(67)
14( 35)

12(80)
19(41)

11 (79)
27(60)

12(86)
19( 50)
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o

Tabl e 35. "Do you think you were exposed?", Gorgus Subjects Over

13, by Reactor Status**

Yes No Do Not Know
React or 12<100) o (o]
Non- React or 13(57) 7 (30) 3<13)
dents only —informati on not collected -from visitors.

**Parent heti cal values s.re row per cent ages.

Age
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Tabl e 36. Presence in Spray Path, Gorgus Subjects Over Age 18,

by React or Status**

- Il N_Sgiray_ Path VWt _ |1 n_3Br ay_Pat h
RFReaact or =C AL D> A O sS3=3=)>
NoOoOoO M- Reaact or [ - =22 1 OO)>
Resi dents only —informati on not collected fromvisitors.

**Par ent heti cal values are row percentages.
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*

Table 37. Presence at Tinme of Spraying, Gorgus Subjects Over Age 18,

by Reactor Status**

At Hone Not At Hone
OyclDU-iBdiliOQ During_Sgr aiding

FRe aact or . =2 A OO)> [ @ J
NonNn- React or 212 21) 2 92
Residents only —infornmation not collected fromvisitors.

**Parent heti cal values Are row percentages.
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Tabl e 38. (Odor Detected After Spraying|, Gorgus Subjects Over Age

by Reactor Status**

Odor Det ect ed Odor Not Det ect ed
React or 11(92) 1 (8)
Non- React or 18(78) 5(22)
Residents only —informati on not coll ected fromvisitors.

**Parent heti cal values are row percentages.
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Tabl e 39, Chem cal Felt on Skin, Gorgus Subjects Over Age 18,
by Reactor Status**

Felt Chem cal Di d Not Feel Chem cal
FA: eact. or 3(25) 9(75)
Non- React or 2 (9) 20(91)
Residents only —in-formati on not collected fromvisitors.

**Parent heti cal values s.re row per cent ages.


NEATPAGEINFO:id=908EAC5F-AF89-4987-B34E-EC3379AB7097


Tabl e 40, Chem cal Tasted, Gorgus Subjects Over Age |S, by

React or St at us*>*

Tast ed Chem cal Di d Not Taste Chemni cal

MPRe a c t Oornr =2 =255)D L= C 7/ =)D
Nonm- React or =2 92D 20O 231D
Resi dents only —informati on not collected fromvisitors.

**Parent hBti cal val ues are row percent ages.
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question, "Do you think you. were e;-; pD5ed?" (Table 35) » Two of
the reactors in this group reported that they were in the direct
path of the spray while none of the non-reactors were (Table 36).
El even of twel ve and 13 of 23 of the reactors and non-reactors,
respect i vel y J reported noting an odor in Csorgus after the
sprayi ng (Tabl e 38).

A map depicting where each i Borgus resident resided and where
each CGorgus visitor visited, distinguishing between reactors and
non-react.ors, isallached(Fi.gur"e3andTable4l). Therei sno
apparent clustering of the reactors; they seemto be randomy

di stri buted bet wveen East and W?st Gorgus. |
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Tabl e 41. L-i eographi cal Distribution o-f Gorgus Subjects by Reactor

St at us™

West East Nor t h West East
Sor gus Gor gus Gor gus Gor gus Gor gus
Br~ti.i-ii; L7t Re5i _dent Resi ~dent Vi si t or Vi si t or
React or 8(44) 6(33) (0] 1(6) 3(17)
Non—React or 25(37) 8(12) 5(7) 9(13) 20(30)

Parent hetical values Eire r ow percent ages.
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Figure 3. Geographic Distribution of Reactors and Mn-Reactors

CR 1955
CR 1956
CR 1954
Nor t h ;N Non- Reacting Resident
(g) Reacting Resident
Non- Reacting Visitor
® Reactina Visitor
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DI SCUSSI ON AND CONCLUSI ONS i

The data support the two a BC ori hypot heses. Reported
aggravation of respiratory synptonms was found to be significantly
associated with e::;posure, while? reported aggravation of a pre-
sel ected dummy synptom was not. The relative risk for
respiratory synptons was high —a thirteen-fold increased risk
in the exposed relative to the unexposed —and the association
was highly significant.

Because testing of the a Ecigri hypotheses involved only two
tests, confidence in the statisticcil findings of this phase of
the analysis is relatively high. The second phase, the
expl oratory analysis, involved nultiple tests, heightening the
concern that an associ ati on could have been found to be
significant that was in fact due to chance. This caveat noted,
the exploratory anal ysis suggests a significant association of
exposure with reported worseni ng of eight synptons: cough,
difficulty bre?at.hing, sinus congestion, runny nose, swollen
gl ands, wheezi ng, dizziness, and peeling skin.

Stratification by each of the five control variables did not

alter the findings in either phase of the analysis. The
distributions of four of the control variables —age, sex, face,
and snoking status —were very simlar between the exposed and

unexposed popul ations.  Thus, these variables could not operate
as confounders in this dataset. Stratification was stil

necessary, however, to assess effect nodification and to increase

= = =
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precision of the relative risk estimate (Kleinbaum Kupper, S
Mor genst ern, 1982). Stratification by the fifth control
variable, educational attainnent, was largely ineffectual; only
t hose over age IS could be included in this analysis and, thus,

power was greatly reduced. None of the control variables was

found to be a significant effect nodifier. !
Although the definition of "reactors" was sonewhat
arbitrary, the group did differ fromthe non-reactors in certain
not abl e ways. The reactors as a whole reported being in Gorgus
for more hours per day at the time of the spraying and during the
first nonth following the incident. The reacting adults were on
t he whol e nore educated, and the?y sought or retained nore
B.c.c.u.rB.tB information regarding the identity of the sprayed
material. That these individuals were better educated and had a
hi gher | evel of awareness of events in their comunity may have
led themto expect effects either at the tinme of the spraying or
when rem nded in the interview (i.e., a "self-fulfilling
prophecy”). On the other hand, they may sinply have been nore
obser vant .
The findings nmust be interpreted within the [imtations of the
study. The study was limted fromthe outset by severe design
constraints, one of which was the? |ack of objective exposure

measurenments at the time of the incident. Unfortunately, the

first environnental neasurenent was taken a nonth after the
spraying, at which tinme concentrations of the herbicidesaiﬁiihe
gardens of Gorgus residents were undetectable. Exposure of the
residents is inferred fromthe fact that they reported a chem cal
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odor at hone as well as damage to their gardens,, E;;pDsure to the
carrier agents in the herbicide fornmulati on may have occurred,

but the identity of these agents is confidential under Section

10<d) (1) <O of the Federal I|Insecticide, Fungicide, and
Rodenticide Act. Df the active ingredients, 2,4-DP is nost
| i kely to have volatilized, because it was in the ester form
while pi cI Oamand 2,4--D may have | eached fromthe sprayed site
due to the water solubility of the am ne salts. Exposure to any
of the conmponents of the sprayed material nay have occurred by
drift or contact with sprayed brush. The study is therefore

limted by uncertainty regarding the extent, type, and routes of

exposure.
The second maj or constraint was the | ack of health data. In
t he absence of any nedi cal work-ups of the residents at the tine
of the spraying, the study had to rely on subjective data using
personal interviews conducted a year afterwards. This introduce?d
concerns regardi ng precision and validity of t.he data. @
In order to stinmulate recall, and thus increase precision,
it was necessary to provide a reference point for the Gorgus
subjects to use in reporting health synptons. The decision to
use the incident itself as a reference point was |ater supported
by the fact that 31X of the Gorgu.s subjects could not recall + he
approxi mate date of the incident. Thus, had subjects been asked

to recall their health status before and after June 22 of t he

previous sumrer w thout nentioning the incident, the |level ot
recall would clearly have been unaccept abl e. By mentioning the

incident, thereby suggesting the purpose of our "envi ronment r*|

heal th study," a bias was introduced. Consci ous over-report i n.g

31
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of synptons m ght be expected to occur anbng those harboring
aninosity toward the sprayers. Unconsci ous ovcer-reporti ng woul d
be likely to occur anobng nost Gorgus subjects due to the power of
suggestion. To reduce both types of over-reporting;, the
interviewers explained to the Gorgus subjects, prior to seeking
informati on on health, that nmany of the synptons to be queried
were not thought to be related to pesticide exposure. Despite
this m<basure, a systematic over-reporting bias renmai ned. The
synptons fingernail breaking, bleeding guns, and blood in urine
are highly unlikely to result fromthe exposure, yet their risk
rati os were each about three. In interpreting the other risk
rati os, a correction factor of roughly three m ght therefore be
appropriate. Even after applying such a correction factor, the

relative risks for the eight synptons singled out in the analysis

r erre=i M sub st amt i &1l _ i

It nmust be enphasized that this is a study of perceived
health effects, and, as such, it cannot discri m nate between
physi ol ogi cal and psychol ogi cal factors nedi ati ng response.
Nonet hel ess, it is of interest that despite the study |limtations

the synptons which energed from the analysis significantly

associated wth exposure are all synptons which have been
previ ously associ ated with phenoxy herbicides and picloramin
reports to EPA under the Pesticide Incident Monitoring System
Furthernore, the fact that reactors reported | onger exposure
peri ods than the non-reacting exposed subects suggests a dose-
related effect. This is the first epidem ol ogi cal study of the

acute effects of comunity exposure to these herbicides and
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indicates the inportance of continued nonitoring of exposed

communi t i eb5.
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EXH BIT B

AERI AL APPLI CATI ONS

Applications vill be made by Contractor as specified in this
Contract and nore particularly described bel ow

Application A

Chemi cal

Tordon 101 m xture

Weedone 2, 4, DP

Anpount / Acr e Acr es
2 gall ons
1 gallon 40A

wat er 12 gal | ons
TOTAL 15 gal l ons
Application B
Cheni cal Anmount / Acr e Acr es
Roundup 3/4 gallon)
Vat er 9k gallon ) 46
TOTAL 10 gal I ons)
The above applications will' be made by Contractor on the Waccaoi aw

Tract, FEE-307A & B, as shown on Exhibit A The above acreages

are approxi mate. Actual
specified in Paragraph A,

acres sprayed vill be determ ned as
"Payment," of this Contract.
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APPENDI X B

I nci dent I nvesti gati on Report
N, C= Departnent of Agricul ture
July 26, 1982
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I NCI DENT | NVESTI GATI ON REPORT
| M nspector(s)*>o0 £, /tn/H,-""s: 2. pate

3. Conplainant: TKon\ A* U
Street or Rt, & Box: PP Bo-» [ (e

G ckt OSof A

Gty: ?2fTlrSbchrT> ZIP Code: MM Z
Tel ephone: Hone Business 7j-S. —tQ T(
4. Initial Source of |Infornation:

3. Brief Description of Incident:

FOR RALEI GH OFFI CE USE ONLY

Investigative No. ITX. 5?/C "o
Date of Qrigin "3 M. il*fSOM

Initial Source e

Met hod of Cont act
J- AN
File Name"QyhA*spj6 . i S*-yyM~

Conpletion Date VdX. Cop n7' 2"

jlerih a-ppiiCyTolo T fleroiClae®  [I<Xar-  dcAel(JAIN MM Artfv A" s
6. Date of Incident: £/VC/ tf-f N]t’\/og A /Afz
7. Locati on of | nci dent: , ., .~ nonNo> N N
X -1-
8. Nunber of Sanples: 9. Inspector Sanple No(s).
mp -7 p mp

10. Description of Materials (Qher than Sanples) submtted with this report:

AXAJt KAN-
11. O her I ndividual s Invol ved:

( EXpl ai n Involvenent Bel om

// /

under No. 14) (yy2“72) (MU /.ee ,M fe| to)L/A/f ff“ ‘T

(732 O\arf e /4

= |
12. Person(s) who have requested final report:

¥3. Wttach Sanple Transcripts.

14‘ ///Htach Detail ed Report of Investigation.

;|0 |e013c

Bk Vato TN Sywi~c A

/\| /\X AMJ/;A\]/\M

, ./A’\f. aJi[heX M TM-ZM" A

Wr MMM e ¢l -

1982

st Control Inspector or Specialist
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YANCEY/ LEE | NWVWESTI GATI AN I

On July 26, 1982, Melvin C. Nunn and John E. Hunter, IIIl, visited

the gardens of M. Randol ph Yancey and John W Lee with M. Thonas L.
Johnson, District Health Department Director, P. 0. Box 126, Pittshoro,
N. C. 27312 (542-4641). Melvin and John reviewed the treatnent area of
the Boi se Cascade Corporation by traveling CR 1954, 1955 and 1956 with

M. Johnson.

At M. Yancey's garden Melvin Nunn and John Hunter obtained a |
tomato and a squash sanple. M. Yancey has not continued to work his
garden since the initial conplaint therefore the weeds have outgrown the
garden plants except for the squash. M. Johnson pointed out some damage
on the weeds and other plants. A survey of the area revealed that a buffer
path had been made around three sides of the Yancey property and no major *
damage was observed at this time to the various trees within this area while
nost of the vegetation in the treated area was dead or dying to the point of
being brown in col or.

An interview was conducted with M. Yancey's 12 year ol d son who witnessed
the spraying. He stated that a burgandy and white helicopter made 2-3 passes
over the area. At the time of the spraying, the young man was standing between
the house and the well. He said the helicopter did not go directly over the
house or himbut he pointed up and eastward and said it went over the snoke
house. The smoke house is approximately 22 feet east of the well. This
i ndication could place the helicopter over the garden or over the spray area.
He stated that he was wearing a short sleeved shirt and long Jeans. He stated
that he wasn't wearing a hat. He said some white-like drops fell on himlike .
rain and he noticed an odor. He said he did not experience any sickness.

Avisit with M. Lee to his garden off CR 1956 reveal ed no major visible
damage but a genuine concern about whether he shoul d eat the produce fromhis
garden. M. Lee's garden was in good shape and it was evident that he had ;
worked it. Sanples were obtained of corn, tonatoes, peas, okra and cabbage.

M. Lee stated that there were a few spots on his corn (Silver Queen). He i
stated that the wind was fromthe West during the three or four days the spraying
occurred. He said that the scent was real bad on Sunday during the spraying and
that it was bad after a rain.

The Boise Cascade property line comes almost to the edge of his garden but
a buffer zone was left w thout treatnent.
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YANCEY/ LEE | NVESTI GATI ON

On Friday, August 6, 1982, John E. Hunter, IIl and Melvin C. Nunn
surveyed the Boi se Cascade Treatnment area in Chatham County, nade photo-

graphs and slides and discussed the |abels and aerial regulations with
residents of the area at the hone of WIbur Bryant at the request of

Margaret Pollard. Copies of the |abels of Tordon 101 M xture, EPA Reg.
No. 464-306 and Wedone 2, 4-DP, EPA Reg. No. 264-231 and copies of the

N. C. Pesticide Law of 1971 and aerial regul ations were discussed and

left for the citizens for review

John Hunter offered the assistance of the NCDA, Pesticide Section,
in routing questions subnmitted by the group to the proper agency for review
and response. Ms. Pollard said that they woul d develop a list of questions

and submt them

The following |aboratory results were discussed with Ms. Yancey and
M. Lee:

No measur abl e ampunts of picloramwere
found in any of the sanples.

No neasur abl e amounts of 2,4-D were found in:

Yancey' s Squash
Lee's Tonmat oes

Lee's Ckra
Lee' s Peas

Lee's Cabbage

Sanpl es of Yancey's tonmatoes and vines and Lee's |
corn are still bei ng anal yzed. |

On August 9, 1982, John Hunter talked with R W (Bob) Tilburg,
Envi ronnental Management, NR&CD (733-2314) about the citizen discussion.

On August 10, 1982, John Hunter called M. Charles Sibley and asked
perm ssion to obtain a sanple of Wedone 2,4-DP so that the l[aboratory
could use it for conparison in their evaluation of the garden sanples.
M. Sibley said that a sanple could be obtained.
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APPENDI X C

Letter

E. Unstead to R Yaricey
July 9, 19S2
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S

/\J* 2/\
JAMES A GRAHAM L1y '
ES A GRA | le]sartiinnt qf Agrlculture FOCD AND DRUG PROTECTI ON
M ey Com SN JEUeigli iy
27611 conj TV GneT

July 9, 1982

M. Randol ph Yanrey
Route 1

Monruro, North Carolina 27559

Doar M. Yanrey:

On June 30, 1982, | was notified of possible herbjcide damge to your
8grden as a result of aerial spraying contracted by Boise Cascade”
rporation. An inspection of your garden did indicate herbicide injury,
According to Charles Sibley, District” Forester for Roine Car,cade, Cinc Ar
Incorgorated. Post OFfice Box 5 Belle Rgse, Loui si ana, aerj al IZ% a?pllad

n 101, EPA Reg. No. 464-306 and Wcdone, TPAReg. No. 264-231

Tortl 0 adj nc; ont
It is my opinion that the damage to your garden was caused by vaporization

of the Weedone product after it uas applied. After revi eX|/|nﬁ the [abeln of
the two product's and talklnP,to M. Sibley, it }s not aggare t that a
violation of the North Carolina Pesticide’Law of 1971 occurred. HoM ever,

tPls does nor prevent Xou from sgekl N ﬁ'V'L action l]o recover your |o0sses,

IT an amcabl e agreemeht cannot be reached between the parties fnvol ved.

B¥ copy of this letter, | aminformng Cane AiL.of danage t? our garden
lI1esiytogt Qatvg any ;ytrttheirsqgfefsitégns concerning this matter, please dd not
Sincerely,

efe A mtiJ

Erick C. Unstead
Pesticide Specialist Il

EGQU/ csd

PESTI Cl DE SECTI ON

P.Q Box 27647 Ral ei gh. North Carolina 919- 733- 3556
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M. Randol ph Yancey

July 9, 1982

page 2

cc:_Verlie R Th
Cane Al |
—o <= © < oF T

Bel |l e Rose, Loui

Charles A Sibley
Sout hern Pines District

Post OFfice Box 16
West End, North Carolina 27376

Tom Johnson
District Health
Post O fice Box 126

Pittsboro, North Carolina 27312
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APPENDI X D

Letter

Unstead to R Yancey
Cct ober 6, 19S2
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B¥| ¥ »,

Mnit of Mort[| (EaroHna

JAMES A GRAHAM pepartnutti of Agriculture FOOD AND DRUG PROTECTI ON
COW SSI ONER DI VI SI ON
WLLIAM G PARHAM JR 1 | L f Blanton
CEKI TV COWM SSI ONE* ‘]SH'etgll O RECTon |
N | GORDON
27611 CEPurir DI RECTOR

Cctober 6, 1982

lit. Randol ph Yancey
Route 1

Honcurc, N. C. 27559
Re: 1RU2-58
Drar M. Yancey:

On June 30, 1982 we were notified of possible herbicide damage to
your garden. An inspection of your garden by Erick G Unrstead and subse-
quent review of the |abels for Tordon 101 M xture and Wedone 2, 4- DP

reveal ed the possibility that the damage W& - caused by the vaporization of
2,6-DPafter it was appli ed.

On July 26, 1982 we obtained sanples of tomato vines, tomatoes and
squash fromyour garden for analysis. These sanples were anal yzed for
Tordon IDI M xture (picloramand 2,4-D) and 2, 4-DP. Measurabl e anounts
of these pesticides were not detected through anal ysis of these sanples.

Qur initial investigation reveal ed damage to your garden through
possi bl e vaporization of Wedone 2,4-DP. Qur anal yses of the sanples
neither ronfirmor refute this opinion as the cause of the damage

If you have any questions regarding these results or need additiona
i nformation about the sanple anal yses, please contact this office.

Si ncerely,

VRO Y

A'Qohn E. Hunter I11
Assi stant Pesticide Adm ni strator

JEH 1 jj

cc: M. Thomas L. Johnson
M. flelvin C. Nunn, Pesticide Inspector

PESTI Cl DE SECTI ON

P.O Box 27647 Ral ei gh. North Carolina 919- 733- 3556


NEATPAGEINFO:id=157C05B1-946D-4EC1-A661-3E875BA2A37F


APPENDI X E

Results o-f Lab Anal ysis
N. C» E)Bpartment of Agricul ture
Cct ober 22, 1932
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NORTH CARCLI NA DEPARTMENT OF AGRI CULTURE
FOOD AND DRUG PROTECTION DI VI SI ON

PESTI CI DE SECTI ON
P. O BOX 27647
RALEIGH N C 27611
(919) 733-3556

JAMES A, GRAHAM
COVM SSI ONER OF AGHI CULTUHE

DATE:

LAB. NO

OFFI CI AL SAMPLE

EPA NO

BATCH NO

| NSPECTOR:

DATE SAMPLED

MFR. OR DI STRI BUTOR:
RETAI L DEALER

| ESULTS OF ANALYSI S:

Tomat oes
pi cl oram
2,4-D
2,4-DP, Butoxy ethyl ester

Tomat o Vi nes
pi cl oram
2,4-D
2,4-DP, Butoxy ethyl ester

CONCLUSI ONS

Cct ober 22, 1982 -

| R82- 58A

Randol ph Yancey

Tomato Fruit and Vines

Melv/in C. Nunn

July 26, 1982

Guar ant eed %

Detectabl e Quantity

1 ppb
1 ppb
3 ppb

1 ppb
1 ppb
25 ppb

N\

STI A bC ADM Nisflnrtoi

Found %

none
none
none

none
none
none

*rl\/\: /\q\

det ect ed
det ect ed
det ect ed

det ect ed
det ect ed
det ect ed
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NORTH

JAMES A GRAHAM
COVMM SSIONED OF AGHI I CUt TUME

DATE-

LAB NO

nppiriAi <;anpi f-

ppA r\| o-

BATCH NG

I NSPECTOR:

DATE SAMPI FD-

MFR OR DI STRI RMIOR-
RFTAM DFAl FR-

RESULTS OF ANALYSI S:

Squash
pi cl oram
2,4-D
2, 4-DP,

CONCLUSI ONS:

But oxy et hyl

CAROLI NA DEPARTMENT OF AGRI CULTURE
FOOD AND DRUG PROTECTI ON DI VI SI ON

PESTI Cl DE SECTI ON
P. 0. BOX 27647
RALEIGH. N. C. 27611
(919) 733-3556

Uct ober TL. 1987 - -
| RB2- 58B

Squash

Melvin C. Nunn

July 26, 1982

Guar ant eed %

Kandoi Dh Yancev

Detectable Quantity

ester

ly V'

1 ppb
1 ppb

3 ppb

AsTici bc AOM N snnCTON

Found %

none det ect ed
none det ect ed
none det ect ed

A Cyiy
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NORTH CAROLI NA DEPARTMENT OF AGRI CULTURE

JAMES A. GRAHAM
COW SSt ONER 0" AGRI CULTUVE

DATE:

LAB. NO

OFFI CI AL SAVPLE:

EPA NO

BATCH NO

I NSPECTOR:

DATE SAMPLED:

MFR. OR DI STRI BUTOR:

RETAI L DEALER:

. SULTS OF ANALYSI S:

FOOD AND DRUG PROTECTI ON DI VI SI ON

PESTI CI DE SECTI ON
P. O BOX 27647
RALEIGH, N. C. 27611
(919) 733-3556

Cctober 22, 1982 John W Lee
| R82- 58C

Tomato Fruit

Melvin C. Nunn

July 26, 1982

Guar ant eed %

Detectabl e Quantity

Tonat oes

pi cl or am 1 ppb

2,4-D 1 ppb

2,4-DP, Butoxy ethyl ester 3 ppb
CONCLUSI ONS:

7J\.A PESTI CI DC admi ni st Hxt or

Found %

none de : ected
none de : ected
none de : ected

* 0e<Ayi
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NORTH CARCLI NA DEPARTMENT OF AGRI CULTURE
FOOD AND DRUG PROTECTI ON DI VI SI ON

PESTI Cl DE SECTI ON
P. O BOX 27647 -
RALEIGH, N. C. 276na!
(919) 733-35S6

JAMES A. GRAHAM
COWM SSIONi | or AGNI CULTURE

Cct ober 22, 19ff2 - Qohrt W Lee
DATE: ‘
| R82- 580
LAB. NO
Okr a
OFFI CI AL SAMVPLE:
EPA NO

BATCH NO. ‘ -

ajt

Melvin C. Nunn
I NSPECTOR:

- -cfedifle -
DATE SAMPLED: July 26, 1982

o @k goa)

MFR. OR DI STRI BUTOR: oy

RETAI L DEALER
| ESULTS OF ANALYSI S: Guarant eed % | Found %

G(;)?cl oram Det ect at])_I gprJant I ty none det ected

2. 4-D 1 ppb none det ect ed
)’ 4 det ect ed
2,4-DP, Butoxy ethyl ester 3 ppb none detecte

CONCLUSI ONS:

5TI CI DE AOM NI sf RXTOn
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NORTH CAROLI NA DEPARTMENT OF AGRI CULTURE
FOOD AND DRUG PROTECTI ON DI VI SI ON

PESTI Cl DE SECTI ON
P. O BOX 27647
RAtEIGH, N C 27611
(919) 733-3556

JAMES A, GRAHAM
COWM SSI ONED OF ACRI CULTUfI E

Cct ober 22, 1982 - John W Lee
DATE:
| R82- 58E
LAB. NO
OFFI Cl AL SAMPLE: Corn kernels
EPA NO
BATCH NO
| NSPECTOR: Mel vin C. Nunn
DATE SAMPLED: July 26, 1982

MFR. OR DI STRI BUTOR:
RETAI L DEALER:

asSULTS OF ANALYSI S: Guar ant eed % Found %

Detectabl e Quantity

Corn kernels

. 1 b none det ect ed
gl Zl_ gf am 1 ng none det ect ed
2,4-DP, Butoxy ethyl ester 3 ppb none detected

CONCLUSI ONS:

T AT Tt snci ot adni ni st AXton ~"~2
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NORTH CARCLI NA DEPARTMENT OF AGRI CULTURE
FOOD AND DRUG PROTECTI ON DI VI SI ON

PESTI Cl DE SECTI ON
P. O BOX 27647
RALEIGH N C. 27811
(919) 733-3556

JAVES A. GRAHAM
COW SSI ONER OF ACRI CUt TURE

DATE: Cctober 22. 1982 - John W Lee
LAB. NO | R82- 58r

OFFI Cl AL SAMPLE: Green peas

EPA NO

BATCH NO

| NSPECTOR: Melvin C. Nunn

DATE SAMPLED: July 26, 1982

MFR. OR DI STRI BUTOR:

RETAI L DEALER:

- SULTS OF ANALYSI S: GQuar ant eed % Found %

Det ectabl e Quantity
G een peas

. 1 b none detected
g| ZI gr am 1 Egb none detected
y T det ted
2,4-DP, Butoxy ethyl ester 3 ppb rone fereee

CONCLUSI ONS:

*Q - CAy.
I K~ TESTI Cl Ce aomi ni st M or
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NORTH CARCLI NA DEPARTMENT OF AGRI CULTURE
FOCD AND DRUG PROTECTI ON DI VI SI ON

PESTI Cl DE SECTI ON
P. O BOX 27647
RALEIGH N C. 27611
(919) 733-3556

JAMES A. GRAHAM
COW SaONEH OF AGRI CULTURE

DATE: Cctober 22. 1982 - John W Lee
| R82- 58G

LAB. NO

OFFI Cl AL SAVPLE: Cabbage

EPA NO

BATCH NGO

| NSPECTOR: Mel vin C. Nunn

DATE SAMPLED: July 26, 1982

MFR. OR DI STRI BUTOR
RETAI L DEALER:

Guar ant eed % Found %
ASULTS OF ANALYSIS:

Cabbage Detectabl e Quantity none detected
pi cl oram L ppb none det ect ed
2,4-D 103') ppkk)) none detected
2,4-DP, Butoxy ethyl ester PP

CONCLUSI ONS:
- A «<3gh<h:

STLC &F Boni aist-SxTor
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APF' ENDI X F

Tordon 101 Label
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RESTRI CTED USE PESTI Cl DE 7- |

For rttiil MKt dUMonI il LicHors_or pareons uitf1 [hair diract
auparvEtEon andpon y tor t O\%a co«yraﬁn%yﬁhe Oe"'p'q*' ]pr caton coni ti cation

V»* LA

~=" | brdonl O
MXxtilie

Active | natedi ont STATEMENT OF PRACTI CAL TREATMENT 11 in eyes.
Ive Ingtedipnts ¢ chl o opf GOl i ¢ aci ). HLA ﬂﬁ ”Ap|fH\vh0'|W1‘IerfGe\mdhca\ aHen“ond\\or;
tshin. Ais™ wiih plonly of soap and waj ol medi ca
’ 4asD tcri]]?orothseo (fJIO gggltl%ml&]g 3a|| 10 %* j att r.iioniiit f|tg||onype o stallgwedg mrtuce
tni sopt opanoi p 39 (G o

idicj immediately b){ givng two glasses ol wale' nnd
sti.niny linger down ihioal = Can a physician Do not
incuce vomiting or g*vc anything by nioutti to an

un . onsnous t>erson

[nert Ingredienls
ACI D EQUI VALENTS

aci-, Physi cal or Ohem cal Hazards R
r 41 bga| J USTI BLE Do Noi Use OF Slorp N*"a' Heat or Qpen
2 4 Dchl orophy-noj yacetic sctd 21 20— 2 1b g»l S Fitj-ne Do Not Qut of Velri Contatner
EPA Rogistralion No 464 306 EPA Bl dpd M -f Envi ronmenl at Har ar dt ,
Dc i aizi(iy d|rrC||y 10 any bod rll walef VK a-U ra'-
W'l Ippwq LiredSrid ii enl * .iny tudy dalU< 1)
KEEP OUT OF REACH OF CHI LDREN g\ i.nn! Tw)a\e WaHbe {bramnyo (I-U|p||en| o
pos nnl W run
coA f |rra|c |fcg |\|0n dilct’es c Naler usel dto
CAUTI ON . defO JlomsliCpuf()0%es 0o mal n.. 11" an T e 1o
ancel " avo iver'cn nrotr, r
AVI SO PRECAUCI ON AL USARI O
S, nn| f |ngb t'b no usf p5|el>odur |Dh||Alan|*7|a
g, e LRI R R TS STl
PREGAUTL QNARY STATEMENTS 1° AGR CULTURAL CrEm CAL
HARMFUL | F SWALLOVWED « CAUSES EYE INJURI - Do Not Ship or Store with Food Feeds Drug*
or dothin
AvaQJntact b’lzth%yes l\gkm nI dot |ng « 0

After Handling or Use « Keep Container dosed .
W1en handl i ng concentrate weaf suitable eye |

pr0| ectlon(-DRermve conlrarmgedL‘cl oth){ ng and \AﬁJlth 18. 93 L/ 5 gal

86. 1160 PRINTED IN U.S.A. IN MARCH 19M

REPLACES SPECI MEN LABEL a6-1160 PRINTED | N FEBRUARY, 1984.
DI SCARD PREVI QUS SPECI MEN LABELS.

REVI S| ONS INCLUDE:  H TH N GENERAL | NFORVATI ON SECTI ON TO ADD ' FOREST
PLANTI NG SI TES: AND WTH N ENVI RO\IHENTAL HAZARDS SECTI ON TO ADD A

si no
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Weedone 2,4-DP Label
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VWEEDONE14DP
WODY PLANT  HERBI K

Oontrols m xed brush pn H gnways, Rail-

and ]t JAIsocotroIs
stans %ost %ackj acw' sand s%
nery oak, and sandsage

CAUTI ON:  keep out of reach 9 CH LDREN.
side panel for additionai precau " ary statenents.

ACTI VE | NGREDI ENT:

2AQ cMor oph8noxypr opi oni 0 add, Mir*

| NERT | NGREDI ENTS. . . .. .. f 40. 9%
*¥2-4-Dl chl oropht K) xypropf conte acid equl valaiil-17 fhlgal or
41. 5% wt

UNI ON CARBI DE AGRI CULTURAL A3_
PRODUCTS COVPANY, | NC.

AMBLER PA. 190027
CUNTON, | A® ST. JOSEPH, MO V FREMONT. CA

? (A (9 (n)

EPA REG No. 264-231 EPA Est. 264-PA-1. 284-M). 1. 264<:A-1
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APPENDI X H

Questi onnai re
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Environnental Health Study
Consent for Participation

r Res ?rh%he [s.at the UNC ooI \(ﬁcglsjblalrg Hglalth and the ital
AN TREE I e
char: | Qree to be in the study and to be interviewed. | understand

@boH%tp%nheal th, environment, and

I r
2) Al responses will be held confidential. My name will

3) | an1§ree to drop out of the stud at any tine, | can .
refuse to answer ny uestions. i

v c b RUR GPYBHEER SR FROUT A€ S1dfhad SRcel | Paige Tolbert,

Dat e
Participaht's Name
Participant's Signature

Field Interviewer's Signature

DHS 3174 7/83
Env. Epl. Branch


NEATPAGEINFO:id=BC86FDBD-B9DE-4BB8-94BD-FD3AC5A0CCE6


Dat e

Study Subject Nane

(first) .

QUESTI ONNAI RE

(i ddl e)

Respondent Name (if different fromstudy subject)

(first) (middle)

(I ast)

(I ast)

[ answering for soneone else, what is his/her relation to youV

daught er
gr andson

granddaught er

Study Subject Age (years)

DK

R

Sex M
01

Race

01 ni ece
02 nephew
03 ot her
04 DK

R

Year of Birth

O D

O 92

02

Whi te
Bl ack

Nati ve American

=

speci fy

cs

06

08

09

p8

09

01
02

03

08
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I. Residence History

1. Current Address;

2. Current Tel ephone Number: Chonie) _

3. How | ong have you lived at this address? (years)

(wor k)

Interviewer: Ask Question 4 if subject has |ived at
current address less than two years.

4. For the last two years, |ist other towns or counties where you
have |ived, beginning with the nost recent:

. Enpl oynent

1. Are you currently:

2. |f enployed, what is your present occupation?

3. Describe the kinds of work you do at this job:

IR YR 5o

in school

in school / enpl oyed
pre-school

retired

handi capped

01

02

03
04

05

06

| ooki ng for work
upenpl oyed

a honer aaker

ot her

DK

R

07

08

09

5/\

99
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Enpl oynment addr ess:

How | ong have you worked there? (years)

6. Ro you like your job? yes  "U UK 08
no 02 R 09

Interviewer: If subject worked at current job |ess
than ten years or is not currently

enmpl oyed ask Question 7.

7. What other jobs have you held for at |east a year over the |ast
10 years? f.ist the nost recent first and work backward):

Year s Posi tion Descri ption Nanme of Conpany
(dates) (if applicable)

Did you like this job?
Yes No DK

01 02 08 09

Have you ever been exposed at work to anything that was poi sonous
or made you sick? (For exanple, asbestos, solvents, cotton dust.
pesti ci des.)
yes 01 DK 08

no 02 09
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9

| f yes: Type of Substance

Approx. Dates (years)

(be as precise as possible)

Do you have any hobbies?

If yes, what are they?

From

To:

01

02

08

09

Are chemcals, paints, lacquers, glues, or solvents used? ]

A —

s <O

o<

| —

Is so, which ones?

-

O
OO =

O =
-
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Education and Marital Status
1. Have you been to school ? Yes 01 No 02

If yes,

2, hoq Teny years of school,ngegfve you conpl et ed?

ast year conple

none. . . ... ... o
el enentary ..... 12345678
hi gh school ... .. 9 10 11 12
techni cal school . , 12
college....... 12 3 4 5 +
DK
R

08

3* Have you had any vocational, professional or graduate training?

yes

DK

R

|f so, what type?

A" \that is your marital status?

mrried 01 separ at ed
widowed 02
divorced 03 DK

R

Medi cal History and Health Habits

1« When vou or someone in your fa k. is there a doctor or

clinic you ordinarily go to?
yes

no

DK

R

never narried

1/\

03

P4

02

09

04
ok

08

op

01
02
08

09

09
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2. Do you have checkups regularly? (at least once every 2 years) i

vV e s O 1
Mo O =
Dol< O =
R 2 NN O

3. About how often do you seek medical attention (including check-ups)?

once a nonth

once every 2 nonths

2 tines a year

once a year

once every few years

rarel vy

nmnewver

DK
4. Are you on any nedications? yes 01
No o2
DK " 08
R "N O
|f yes, which nedications?
5. Do you now or have you ever snoked tobacco? yes 01
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| ntervi ener: SHC%bll?]Crto ulgsn ags)nn.ker, ask quest i ons

3 Wen did you start? age

DK

R

b3 Have you now stopped?  yes

|f yes, when did you quit?  Age
DK _
R _
¢) Wat type of tobacco do (did) you smoked
G garettes? yes
R ____
If yes, what brand(s)?

. filtered?

non-filtered?

Cigars- yes
no
DK
R

Pi pe? yes
no
DK

01

02

08

09

01

02

08

09

98

99

01

02

08

09

98

99

01

02

08

09
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d) 11,0 l@ﬁgkeﬁgkplgarettes how many packs/day do (did) you

occasional, less than h pack/day 01

h pack - 1 pack/day 02

| Js-2 packs/day = 03

nore than 2 packs/day 04

<< s

= O
o) If X% -Khciga,s."Ko, .any do (.10, you,,,,,,, S.0kE each

08

09

f) I£ yofgfﬂ%fs perf’g A @l‘ﬁﬂ? (}hﬁ usual nunber of pipe

08

09
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Interviewer: |f study subject is a woman ask
ﬂuestlons in Part V. Reproductive
|stor¥ . Remnd respondents that they
ran vp.fuse. to answer any questions.

V. Reproductive Hstory

1. How many children have you had?
2. How many pregnancies have you had?
For each please state the outcone of the pregnancy:
Ther%?eutiq Now

Year Prerna&ire Ter 2Mscarri%q%) ort)on (I_a|V| ng
Pregnancy f 1 68
2

Pregnancy #

Pregnancy # 3

Pregnancy # 4
Pregnancy # 5
Pregnancy # 6
Pregnancy # 7
Pregnancy # 8
Pregnancy # 9
Pregnancy # 10

* Have you ever taken or do you take birth control oi 1152

yes
01
no
02
DK
08
R
09

If yes, for how [ong? (AmAAaan

DK
98

R
99
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VI.

Pesticide Exposure

Now | m 80|ng 0 ask yoa sone ues ?n

LD PESKL Ff s DuBERE!  Sfnds 8" &
1, Fhvgnlgu ever p|red an extermnator? (e.
yes
no
DK

R

Q00
Ul
pest
0-

bou
d,

t your exp?

- for roaches,

rience

ermtes,

|f yes, what was the Rgswhedg you remenber the name of the

ést|C|de used a

Pest Pest i ci de Dat e('s)
(years)

How of t en?

owder, pellet or spray
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2. ¥?u personFIIy use any Pest|C|dgs ggvygungSn og)on your |and?

or’ exanpl e, " roach
yes
no 02
DK 08

yes mhatnges ticide %he as pre | e as possible, include
brand nane), what d you use it for, and how often:

Namre How of t en?

Interviewer: In Question 3 ask subjects who
recal | nore than one pesticide incident to
refer to the nnst significant one in reﬂ
sponding. to the f 0||OMAng questions. If the
subject "is a Gorgus resident, and does not
spontaneously recal | the herbicide spray|ng

Boi se- CasCade |ast summer, gog hei r
nennry and note that this had to be done.
Subjects who recal | a pesticide incident
(including those whose memory had to be Joeeed)
are hereafter referred to as'the "exposed

those who do not, the "unexposed".

n%ou recall a tlﬂE when you were exposed to a pesticide at
Wi thin the |ast two years, other than tines when you
app ied a pesticide yourselt or hired an exterm nator?

yes on
op
DK
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I a Gorgus resident, recalled Boise-Cascade spraying spontaneous|y?

Ve s O 1L
M o O =

I nterviewer conments:

Interviewer: Ask Questions 3 through 8 if subj ect
I's "exposed".

(a) When was the incident? (date: mo/yr)

R

(b) Wich pesticide?

(c) Where was it used?
DK

R

(d) Vo used it?
DK

R

| Ci | ed?
e How e et o gy pamle, o

ground application
aerial spraying

ot her

(specify)

9B

99

0?

09

08

09

08

09

01

02

08

09
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(f) How far is your home fromuwhere the pesticide was used?

Dl 033
R 09

0) Howdid you [@an%bput 11?7 (Check any that apply; you can

user told ne

nei ghbor told ne j
| heard about it on TV or read about it in the newspaper
| sawit. !

|f so, what did it look |ike?

I snelled it.

|f so, what did it smell [ike?

I felt it.

|f so, what didit feel like? (.oily, watery?)

| tasted it.

If so, what did it taste |ike?

) 11 the aocelsualllmsdea\')\/lalsngSQda b | rg%dln P iﬁaﬁgu&g)&he

Ve s O 1L
m o =2
o< O

= «< @ =>


NEATPAGEINFO:id=24B0CC8E-7FBA-4AC9-91A4-B411DDEAA81F


a| A-

| Do you think you were exposed? yes __ i<( DK ___
(1) hi nk d? i <( d

‘0 0. R ¢

If so and if you were not in the spray path or the pesticide was
applied by neans other than spraying, by what route do
you think you were exposed? (check any that apply)

air (breathed it)_
wat er (drank contani nated water)
food (ate contam nated food) L

skin contact (wal ked through brush) 7

ot her

DK

R

(j) Were you present (nearby) while the pesticide was being used?

N = = <O 1
<> | GID _Jpg
| O =
— L @D J =

(k) How much tine did you spend in your neighborhood

on the day the pesticide was used? (hours)

on the day after? (hours)

on average, over the first week afterwards (excludlng/%feSend)
ay

on average, over the first nonth afterwards? (hrs/%ay) L

on average, during the second nonth? (hrs/day)

| L @D I

s —dl - T =
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4. Did you have a vegetabl e garden?

vV e s O 1L
o O
| o O =
—= O D
011485 ARS8 TS0 L

08

09

I'f so, what changes?

br owni ng 01

wilting 02

ot her 03
(speci fy)

DK

08

R
09

(b) Did you eat the vegetables you grew in your garden?

aa i

ves | O
No | O2
o< os

R

109

L. yes, hgigpyég)ui fab any veget ables i mediately (wthina week)
vV e s O L
o K« ) O =
o< os
—= @X=)
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5. What kind of water do you use?

shetkidc@wW .gr ound water O1

deep ground wat er I O
spring water 03
nuni ci pal wat er 04
ot her specty)
D o O3
= O 9D
(a) If groundwater, did you drink it after the pesticide was used?
Ve s O 1L

|f yes, did it taste different?

yes o1
no
02
X 08
R
D9
If yes, how?

I f groundwater,

(b) “do you drink it now?

yes, but less than | used to 02
yes, as nuch as | used to 63
2 (])8

! 09
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6. alpitgry%eegtestapgi ggs&]ﬂgrgéneggnds or creeks by your home durinj? the summer

es .
y al

no
02

DK
08

R
09

If yes, did it taste different than usual ?

yes ___ 01
no 02
) Q— 0?
R 09

7. Didyou eat apy game fromaround your home after the pesticide

yes ___ 01
DK - 08

R
09

If yes, did it taste different?

. yes 01
no 02
DK 08

R
09

Interviewer: one person in househol d shoul d answer Questions 8(a) through (c)

(a) O%VVe(ija/?n)/te Jou gtoq t£| mo%a%v%” a%@).é pets or farmanimls you

yes
01
02

08
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|f y?aavgieasells t what kind, age, sex, and how |ong you

owned each o e

How | ong have you If you no
ad (or. d|d7you have) |onger have

Kind of Animal Age Sex this aninal this animal:
(years)
Dat e or Date

changed di ed

hands

9.
10.
11.
12.
13.
14.

IS

(b) Have you eaten any.mlk products, eqgs, or meat fromany of

ani ma Si nce
yes 01 DK 08

no
R 09

1 ) B T AL A
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'l ousehol d Vo.

Ani mal No. | Use Sign Code |
from Question 8(a)

Si gn Si gn Sign Si gn Si gn 1 Sign Si gn

How often? 1 Use Frequency Code |

3 For how lonft?
o
Vet consul ted?

® What did he/she say?

(

flter the pesticide was used, was condition
worse(l), better (2), or no change (3)?

How often did condition occur? 1 Use Frequency Code |

/

If worse: How long after exposure did onset of
wor sened condi tion occur? (days)

0 How | onR did it persist? (days)

1 Vet consul ted?

What did he/she say?

opc

Did your animal die?

[f not, is animal better now?
[no (1), nostly (2), conpletely (3)]

Did you consune any of this animl's
product s?
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Interviewer: In Question 9, fill in the follow ng
table for all subjects. In the first part of the
table, ask "unexposed" regarding synptoms |ast sumier

and "exposed" regardi ng symptoms before the pes-
ticide Pncident.gFor t%e gggond part of the P

tabl e, ask the "unexposed" regarding their current
synptons and the "exposed" regarding synptons
foll owi ng exposure. Informthe "exposed" that
many of the health effects listed are not

thought to be related to pesticide exposure;

they are sinply included for the sake of tho-
roughness. Ask themto be accurate and to re-

frain from exaggeration

The fol |l ow ng questions seek information about your health,
(see followi ng table and code sheet)
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Frequency :ode Severity Code

A AL the time . 1 Slight (e.g., mildly irritating)
B 5 >/ day 2 Moderate (e.g., interferes with
c > [ day usual activities)

D =< [/ week 3 Severe (e.g., incapacitating)

£ =< | week

r > [ nmonth

G > | season

H < [ year Synpt om Code (Peopl e)

I > every few years
Headaches
Di zzi ness
Fai nti ng
Bl urred vision
Sei zur es
Ringing ears
Swol'l en/ puffy eyes
Nausea
Vom ti ng
10 Voniting bl ood
A unsteady gait /wal ks funny 11 Upset stonmach
B vomi ting 12 Lac!( of appetite
13 Fatigue/lack of energy
wheezi ng 14 Constipation ("bound up")
15 Bl eedi ng/ pai nful guns
16 Easy brui sing

K Never

© O~ AW N P

Si gn Code (Ani mals)

skin or hair problens

m scarri ages 17 Easy cracking of fingernails
di arr hea 18 Bur ni ng on br eat hi ng
19 Coughi ng
hyperactivity 20 \Wheezi ng
i 21 Ast hma
sl uggi shness 22 Hay Fever
itching 23 Si nus congestion
change in appetite 24 Runny nose
25 Difficulty breathing

change in mlk production 26 Swol | en gl ands
h i i d d f 27 Skin rash
change in any food products from 28 Skin peeling

this aninal .
29 Hair | oss
M ot her 30 Burning eyes/redness
31 Bloody or dark urine
32 Burning on urination ("passing water"

33 Aching_Joints
34 Arthritis

35 Enphysema
*® 36 High blood pressure ("high hbod")

° 37 Anem a ("l ow bl ood")
“ 38 Chest pain/angina

. 39 Di abetes

o 40 Liver disease

41 Jaundice (yellowi ng of eyes)
42 Cancer (state type under diagnosis)

If a wonman:

43 Irregul ar nenstruation
44 M scarri ages

45 O her
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| tom »»t oiii
How of t en? | Use FrequenCy Code | Synp Sy

How had? | Use Severity Code |

For how | ong?

Did yoa go to a doctor/clinic?

If yes, what were you tol d?

Were you given any nedications?
If yes, what were they?
Did you take any other nedications?

If so. which ones?
If "unexposed", had you ever had this before?

- Didthis get worse (1), better (2), or no change (3)7
Freauencv 1 Use Frequency Code |

How bad?

If worse: Doctor/clinic consulted?

What were you tol d?

Were you given any medications?

If so, which ones?

Did you take any other nedications?

If so, which ones?

How | ong after exposure did onset of
* worsened condition occur? (days)

5 Howlong did it persist? (days)
Did your doctor relate it to the pesticide

Are you better now?
[no (1), nmostly (2), conpletely (3)]

Use Synptom Code |

Svhot om

Synot om

Synpt om

Syr apt om
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0. D dug

Nane Visited during tine

10.

ou have an
ed or with

[

Interviewer: Ask Question 10 if subject I's a Gorgus resident”

famly or
nannth a

appl i ed?

fr
fte

i ends fromoutsjde the peighborhood visitin? during the ti

rwards? (any visit wthina week, any visit for mdre than

ask "unexposed" Corgus residents re: guests last July.

e pesticide was yes DK
y the rest of the

mont h)

me th
a da

|f not, visited Stayed for how An)(1 signs of [f so. May we Addr ess

pestici de was being how | ong | ong after the health changes? describe contact

afterwards? (days) pesticide was changes. him her?

used? (days)
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VI1. Attitude Survey

1. Do you live in the country for any of the follow ng reasons ?
(check any that apply)

gr ew up her_e _ !

fam | v |

envi r onnent

heal t h

don't like the city

cost of living or
housing is |ess

ot her
(Specify)
DK
R
Do you like living here because you:
feel closer to nature
li ke fresh air L
don't like pollution
ot her
(Specify)
DK

R
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Interviewer: |f subject does not use pesticides
(see Part VI, Q1 § 2) ask Question 3, with
following statenment as lead-in. [|f subject
does use pesticides, go straight to Question

4, still using followi ng statenment as
| ead-in.

Earlier you said you (did/did not) use pesticides around your hone.
3. Do you not use pesticides because:
no pest probl em
an concerned about possible health effects
too expensive__

don't care about pests

ot her

(specify)
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4, |f a pesticide is used according to instructions on the |abel,
do you think that:
al | %gxernnent approved pesticides are safe for
unsans Ol
some approved pesticides are safe for humans and
sone are not === 02
no approved pesticide is safe for humans 03
o< O
- -« > ==

5. Do you think people should be able to do whatever they want

to on their own property regardless of howit affects
t hei r nei ghbors?

N = = O 1A
s <> O =
—D<< - O3
— | @D =)

> helare expded 1o a hore ot ‘on Their propertys oo
N = = O L
<> o ==
o< O =

= L @D J ==
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Interviewer: I|f subject is an "exposed" Gorgus resident, ask
Questions 7 through 15.

After the pesticide was sprayed: (check any that apply.)

| was not concerned
| was worried o

| conplained to the user __

| conplained to ny public officials
| found out what | could about the pesticide
| closed ny doors 5 windows and stayed inside

| got a nei ghborhood meeting together

| left home for a few days because of the spraying
| left hone for a few weeks 1

I consi dered novi ng ]

Do you think the pesticide had a bad effect on your health?

Have you been worried that the pesticide may cause a bad effect on
your health sonmetine in the future?

yes

oK

R

10. Were you satisfied with the response of public officials
I mredi ately after the pesticide incident?

yes

no

Dk

R
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11. How do you feel toward the person or conpany responsible
for the incident? (check any that apply.5

No feelings

Everyone has to nake a |iving

Angry __ . aa
Worried that they will spray again

Q her

(specify)
DK
R____

12. Do you think that there is still sone chemical on your lard?
NS = = O 1
<> O ==
| S O =
— L @D J = J

13. Do you think that there is still some chenmical in your water?
yes __ . o1
o — O =
| S O =
— O >

14. 1f the pesticide is applied the sane way again: (check any that
apply. )
| wouldn't be at all concerned

I woul d be concerned

| would wait to see if anything el se happens before
doing anything @

(cont'd)
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15.

I would conmplain to the user

I would conplain to ny public officials

| would find out what | could about the pesticide
I would close ny doors and wi ndows and stay inside

| woul d get a nei ghborhood neeting together to
di scuss the issue

| would | eave honme for a few days

| would leave home for a few weeks if | could afford to

| woul d consider moving if | could afford to

Did you plant a garden this year?

N = = <O 1
Fa <> | G Qg
| S O =
— O >

If no, was the pesticide incident:

the only reason . 01
one of several reasons __ 02
not a reason === 03
o< O 3

. A -« s =
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Interviewer: Ask Question 16 through 18 if subject "unexposed" or
does not live in Gorgus.

I
16. Suppose the TolTow ng sequence of event's happened 10 you
The owner of thé |and next to your hone hires

someone to spray his tract with a pesticide. Imediately
after the spraglng and for several days afterward, you
and Kour nelgh ors can smell the pesticide in your homes.
You hear thal sone of your nelﬁhbors got skin

rashes and couphs_ A few days l'ater, you notice that sonme
of the vegetablles in your garden are turning brown,

and some of your farmanimls do not seemwell.

Wat woul d you do? (Check any that apply.)

| wouldn't be at all concerned

| woul d be concerned

| would wait to see if anything el se happens
before doing anything

| would conplain to the user

| would conplain to ny public officials

| would find out what | coul d about the
pesti cide

| would close ny doors § windows and stay
inside

| woul d get a nei ghborhood neeting together to
di scuss the issue

| woul d | eave hone for a few days

| would | eave hone for a few weeks if | could
afford it _

| woul d consider moving if | could afford it
O her

(SpecrTy)
17. How V\{O#éd grog f eel,ft ovvardkthe i]ohertsotnh o corgp,an é,edsreotnsti)bl ekfor
any F ws¥lpgh(|eckygr%jy t ea\lly apaply.)e Spraying d 'ea
No feelings
Everybody has to nmake a living
Angry __
VWrried that they woul d spray again
O her

(Specity)
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is.  Would you worry that being exposed to a pesticide (as in this story)
woul d cause bad health effects a year or nore |ater?

yes 01
no 02
DK 08
R 09

Interviewer: Ask Questions 19 through 22 of al
subj ect s.

¥ In a case like this, do you feel that exposing

nearby residents to a pesticide is unavoidable fromtine to time?

yes 01
no 02
DK 08
R 09

20. o .
Do yPHinlnh | t hgu,gst too bad for tPe n a{hv residents or do you

they s be conpensated (paid Tor damages)?
too bad for residents 01
shoul d be conpensated 02
ot her

(specify)
DK 08
R 09

21. Do you think aerial spraying is safe for people living nearby?

yes____ 01
soneti nes

no ‘' 02
DK 08

R 09
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22. Do you think stricter new | ans should be passed to keep accidents
l'i ke these from happening?

yes

Interviewer: Ask Question 23 if subject is not a
Gorgus resident.

23. Have you heard or read about the spraying |ast sumrer of an
her bi ci de on the Boi se-Cascade tract next to Gorgus?

yes

no

01

02

08

09

01

02

08

09
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