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GCrevron Cremicar Comeany

ORTHO DIVISION

Richmond, Californis
July 22, 1966

ALL FIZLD RESEARCH & SERVICES FERSONNEL

T0

Tne attached informaticn describing the nazerds and safe hendling procecures
for ORTHO Paraguat ané Digquat are for your guidance. )

Included as attachmeznis are e Jollowing:

1. "Field Fazards of Paraquat erd Diquat” - A confident:el Summary 1or
- Field Research and Services personnel on sefetiy and handling of
Paraquat and Diquat. This is for your information only.
“T2. "pParaquet and Diquat’ - A rétter for all Marketing perscrrel on safe -
handling. This is Marketing's instructions 1o thelr persomnel and
provides the oiTicianl communicetion to the public.

3. Copies of medical leaflets on Paraguat and Dievat for your referan.e
anrd for reference to physicians and Poisw . T-o.ool Cenu2rs. Thife
will be distributed from Richmond and yor 7= r 2biaip edd.tiznal Z.uins
upon request.

L., Paraquat lebel with Wernings - Diquet jx ©- -riieral,
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-HEVRON, et al.

CONFIDENTIAL

' V ' ” Chevron Chemicst Com
F.J HAZARDS OF PARAQUAT AND DIQU’ ORTHO Divisio Dp'm y

d control 2nd desizco-

ORTHT Farzgjuas and Diguas [an s2i-iy 20 ussd 1n the, wee
v1on fi=.4 17 all of tne warnming £72ifments on the label arz conscientiously

uat ars dififsrens
¥,

F— v
[ o

Ors) irges-:cn of Paragust and Diquai can be expected to be fzial: the
opLy wag. 1o ave:d €331 arzidents is te avold drinking them. Never
drrar fwom 2 Faraguas or Dijust contsiner regardiess of how thoroughly
1% may hawv:s tawn wasted. HNaver put Paraquat or Diquat in other botiles
or zans  Several paopls throughcut the world have been killed by
Arirking Parenuat .rom untatelsd and mislabeled bottles. The pudblic
Fst b we1d thais fatrs: If attideutally swallowed, vomiting should
S oednced 2t oonds. ‘EGE msdical atiention 95 scon as possible.

W-n spray miic onTaining Parajuac or Dijuat 13 innalad severe irri-
BeCT 0T nCdT, ‘brcas and lvngi can te exnzcted and can cause npose

tle-aing  Rep=ared expoiure ¢an b2 cumularive.  Symptoms of lung
Aamagy ars oftsn delaysd. No effertzve antidote is known.  To avoid
g Aury e 'k, users whey must bz informed that inhalation of sproy

& o T 3 5T s
T 5 i e
#

Undiju=d Paraquat or w:yuat willi cause skin bturns ernd rasn, end
dzmags te Yinger or 'wenails. Pavaqua’, and Diquat can be absorbed
throagh %n~ skin ard ﬂan cay 3= d=iayed sys-emic reactions, including
damigs to <he lungs Labsl -aur:cns of vearing wvaterproof gioves
und clothing are necsssary for safe handiing; this must always be

&7 ghas‘zni io whe us=r. If accidentally spilled on the skin, wash
witn scap and waver immsdiarsiy. Contaminated clothing must be
removed av opce apd jaundsred cefers revusing Contaminated shoes
stouia be dizcarded.

Dilusea Parajuan cor qubal Dressn A greater potential hazaré than -
ome herb:c:d&e “n thew <52 ioxzc £f%ects are cumulative and delayed.
Parajeat ard Diguar soiuvticns do GOl S1InR, don 't cause immediate
burnlng, or cther wvarning svmploms yet cause delayed effeciz, such &s
iung damage, nausssa, skir resh and ebdominal disorcers.
mbv iey musT Year cisan Ilothing an
skin Teniast Lo aveld s::kne N
thoroughly vith sogp and wane

&
g
£

a, laszi<uds, »
3 avoi1d prolenged and repeated
smage  After Bny expoOsSure wasn

ne =
RE anl’d

WEﬂﬁ abel WArnI RS are i¢i3:¢ﬁd sraguat or Diquat can and is being
frlz sround the wersd. Ine public (sales personnel, custorers,
dcaiera ani government coopsratirs) should be inrormed hov 1o handle
zss osprmycass safeiv. iF net, inpcidents of human toxicity can be
Feobend tooowTnTr ﬂﬂdl%ﬁ axcellent yrodpse will get a btad naze and

t6: pood nime of Grran uiiL oe hammed CHEV 18319
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Y L A PR SR A S VAT

T~ jabhel waralrnis moin what they say Do a2t cenmpare Paraguat or
Tiauat Latesr warn:ing: 2 these of crher pesticics lmvelse T™ese ore
4 ey
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Caevron CHEMICAL CDMPANY

ORTHO DIVISION

San Francisco, California
July 25, 1966

DIQUAT AND PARAQUAT

ALL MARKETING FERSONNEL:

The following material has been prepared for your information and guidance
in the sales, distribution and use of the above two products. As in the
handling -of -all similar products, care and close adherenee to the 1sbel
instructions and warnings are vitally important. In line with your
regular practice in recommending Ortho praﬁnrtq, the warnings should

glso be stressed to your customers.

Even though Diquat and Parasquat do aot carry the skull and crossbones and
poison lsbel of normal pesticides, they are hazardous and the 1abe1 on each
contains all the usual precautions:

Wash & destroy contalner when empty - néver re-use.
Do not inhale.
Do not get on skin.

Do not take internally. .
. Keep out of reach of children. CHEV 18320

(S B =g SUN AV I

Note that both labels contain a "warning" about the effects following en
exposure to these products. Medical attention is recommended following
exposure. It 1s vital to study and know and practice the warnings
instructions on the label as its toxic effects ere cumulative and delayed.
Paraquat solutions are "different” in that they do not have the usual warning
symptom of an unusual smell or immediate dburning.

There is at this time no known effective antidote to Paraquat.

Diquat and Paraquat may be used safely as long as all the regular precautions
and safe handling practices outlined oa the label are folloved by you and 81l
users of the product.

. We recommend that contaminated clothing should be rewashed before using and
W contaminated shoes discarded.

We repeat that all precautions and l=bel wsrnings on Diguat and Paraquat
should be emphasized in the handling and use of these products.

Case I1D: 220300429
Control No.: 26064959
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. ALL MARKETING PERSONNEL -2- July 25, 1966

Bé sure and know the label cqntent.s on ’Paraquat or Diquat.

Be safe and fo'l"_\.o&l{ all the label warnings.

Be smart and teach the public how to use these proﬁucts safely.

The current lebel warﬁing and text is as follévs end should be adhered to:
‘D‘OVNQT INHALE

DO NOT GET ON SKIN

DO NOT TAKE INTERNALLY
KEEP OUT OF REACH OF CHILDREN

&,

WARNING: May be fatal if swallowed, inhaled or absorbed through skin.
Prolonged skin contact will cause severe irritation. Do not get concentrated
material on skin, eyes or clothing. Repeated contact with skin may increase
danger of absorption. Symptoms of injury mey be delayed. In case of
accidental skin contact, wash immediately with water; remove clothing and
vash skin where necessary. For eyes, wash thoroughly with water and get
medical attention. Wear face shi€ld rubber gltves and rubber apron wheén::
handling concentrate. Do not breathe spray mist in order to avoid nasal,
throat and respiratory tract irritation. When spraying or when contacting
. sprayed vegetation wet with spray, dew or rain wear waterproof footwear and
clothing. Do not contaminate feed, foodstuffs or drinking water.

Diquat and Paraquat are truly two outsﬁanding products and with additional
clearances, 1f properly marketed, should cmtribute a sudbstantial dollar
_ volume of sales anc‘t profit to the company

It behooves each one of us to make sure that these produgts are properly sold,
handled and used.

d

CHEV 18321
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PARAQUAT

Chemical Name

.l,l'-diméthyl-h,h'-bipyridinium bis (metbylsulfaie) or
1,1-d4methyl-b, bt -bipyridinium dichloride

Empirical Fcrmula

Cataon: CypByNp, salt: CyyHpgOgh,Sp oF Cpol N Ol

Struntural Formula

21 =
2 | o-s-ocH, J or 201"

Lc'%

Formulation - waterbase concentrate containingIZ 1lts. active cétion‘per
gallon. Soluble in sll proporticns in water.

7 N\ / WWCH3

P wnemmians

clly

Uses

Paraquat is a quick-acting herblcide and plant desiccant.

— i

Routﬂs af Absorptian

Paraquat may be absorbed following oral ingestion, dermal exposure, ‘or in-
halation of spray mists.

Pharmacoliogy

The main prarmacologic activity of Paraquat appears to be due to its ability
10 precipitate or dencture protein or form complexes with it.

The pharmacodynamic effects of Puraquat have not been determined.

Dangerous. Acute and Repeated Dosas

The amount. of Parzguat icn wnieb wouid sause death in man following & single

" oral dose has bean estiznii Wz T to ¢ gramz. TFstalities have been reported
in whizh the amount{ ingested rong=d from 15 to 100 grams. Recovery has been
reporied in two cuses in which the azounts taken were estimated to be O.7 and
1.4 grams. Among different species of experimentsl animals tested, there is

a wide variation in sensitivity o this meterisl. The acute oral Lqu's in
) rd

CHEVRON — CONFIDENTIAL CHEV 18322
PROTECTIVE ORDER
TURNER v. CHEVRON, et al.

Case I1D: 220300429
Control No.: 26064959

CONFIDENTIAL - PARAQUAT LITIGATION CHEV-2.10001 240



DIQUAT

Chemical Name

6,7-dihydrodipyrido (1,2-a.2', 1'-c) pyrazidinium dibromide .

Empirical Formula

Caticn: CyoHigBroNp

~Struztural Formula

Formulation

Water base concentrate containing 2 lbs. active cation per gal.

Uses

i

Diquat is & quick acting herbicide and plant desiccant.

Routes of Absor?tlon

Diquat may be absorbed follow1ng orsl 1ngestion, dermal exposure or inhalation °
of spray mists.

Yharmacology

The main pharmacologic activity appears to be due to its abllity to precipitate
or denature protein or form ..mplercss with it. The pharmacodynamic effects of
Diquat have not been determined ,

~

Dangerous, Acute and Repeated Doses

The smount of Digquat ion which would cause death in man following & single
oral decse has been estimated as 6 to 12 grams. No fatalities have been .
reported from ingestion of Diquat. .

Among diffnrent species of experlmental eninals tested, there is & wide
variation in sensitivity to this material. The acute oral LDcy:i in mg. /kg.
for the various species have been estimated as follows: rabbit l ; dog
atove 200; cow T0; rat L0O-1LO, and chicken 400-800.

Based on studies in experimental animéls, it is expected that symptoms of
poisoning might be seen in man following inhalation of spray mists or dermal
contact with Dlquat solutions. '

CHEVRON — CONFIDENTIAL
PROTECTIVE ORDER CHEV 18324
TURNER v. CHEVRON, et al.
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wg/kg for the various species have been estimated as follows: guinea pig,
30; cat, 33; sheep, bO; cow, 70; rat, 120- l)-:), tuel zhickern, 262. Based on
studies in experimental animals, it iz expercted thal synptoms ol poilsoning

might be seen in man Iollowing mhalatmn of qp"w nists or dermal contact
with Puragiat solutioss.

Signs and Svmptcws of Feisoning in Man. .

sy . ®

Ingestion of concentrsted sclutions of Porscue, 3.l ciuse severe irritacvion
1o the liniug of the wouvh, pharyrnt, = sopb,a&,u,s «~is GhOmach. This may be
follnwed Ly alesravaon of the 2ffe led tizses and pacforation of the esopha-
Zus, There is usually yocurrent vomiting -n2 alftor large doses, restlessness
an‘d&hyperaxcmabllny. Parzguat has ¢ spevillc a=d dAelayed effect upon the
lungs. In Four of six fuinl cuses, the lung demage was characterized by
alveolar biock similar to that seen following interstitial pneumonis. Delayed
deaths due to these pulmonary changes have been reported to oceur as long ss
20 days after ingestion of & {atal dose. B8xin contact with the concentrate
may cause severe skin irritation and burring. HNail damage from direct contact
Has been reported which is charecterized by disturbed growth, white opaque
areas and cracking with subseguent shedding ¢f the nail which is replaced by
normal growth.  Contact with dilute liguid or dust formulations of Paraguat
may result in skin and/or eye irritation. Thes2 effects are reversible.
Exposure =0 spray wists may cause .the following symptoms: skin irritation,
nasal bleeding, drritation and inflammation of the mouth and upper respiratory
tract, cough, chest pain, asthmatic attacks, Trontal headache, -vomiting and
pain and swelling of the joints.

Treztment.

Teera (5 no kneown sytidote for Parsquat nodocaiug. IY Paraqﬁat bkas Leen swal-
Imged, vometiing  should ke induced if It has nov already cocurred. The stomach
should e Javaged with a 4llute soap solution using care to avold possible
‘psopltayeal injury. Glve gmm'm supportive measures and sedation for hyper-
eyoifsaviiity sud shove. Heintsin high Tluld inteke and induce diuresis o

.. exeretivn.  Koep iho Jr'1’»:"'1"1., qmeﬁ. Umnp sampies should be token
periodically, particularly in the ZL to 4B- howur period follawing exposure. Blood sam-
ples mey olso be off valus, IF ano i,g,»..: of urine shows appreciable -quantities of

Paragust, keep the paides’ at o -+ wiier sedical observation for at least
e weeks,  Liwe anyren s !i;‘ﬁix.":'» o oevanosis develops. Animal
exper.pants have indizgtes *7sr Capg doser o oortisone may prolong survivel.

5
However, there ig pu evidenss tor rawan sdminiciration to date.

If rase of skin contact, remove coataminatel cletnd
T

ng and wash skin thoroughly
Wit soan and wateor.  Unle-- der-al oxogsare g o

 wery lorge; the local

o

effects of PAaragusl, rodu.ac o0 S v et mant ceyond the avoidance 270
further ezponas . Heeliws oirs o offectes oV« way Le somewiat prolonged.
For skin m;’u SERRT LG i 2 4 L ;-x‘.»:»_*;. o , sin exXposw e is massive
or prolong GE et et L Eoow wiesesiad . onvopioss o8 poisoaing similar
1a Lhove "ﬂm fullowing angession T3y ensuc. .o :.f wpmat, Lo merns, wiould be

similar to that recoowended for oral dngestluln.

CHEV 18323

Case 1D: 220300429
CONFIDENTIAL - PARAQUAT LITIGATION Control No.: 26064352

CHEV\, © InNACANLC A



CONFIDENTIAL -

S »

-

Signs and Symptoms of Poisoning in Man

Ingastion of congentyated solutions of Diquat will cause severe irritation
1o the lining of the mouth, pharynx, esophagus and stomach. This may be
followzd by unlceration of the affected tissues and perforation of the
ezophagus. There is usually recurrent vomiting and, after large doses,
restlassness and hyper-excitabllit Diaquat may have a specific and delayed

~effect upon the lungs. Bkin contaﬂb with the concentrate may cause severe

skin irritation and burning. Nail damsge from direct contact has been
rsporred which is characterized by disturbed growth, white opeque areas and
cracking with subsequent shedding of the nail which is replaced by normal
growth. Contact with dilute liquid or dust formulations of Diquet may result
in akin andfor eye irritation. These effects are reversible. Exposure to
spray mists may cause the following symptoms: skin irritation, nasal bleed-
ing, irritation and inflammaiion of the mouth and upper respiratory tract,
anugh, chest paln, astbmatic attacks, frontal headache, vomiting and pain’
and swelling of the Joints.

Treatment

Trere is no known antidote for Diguat poisoning. If Diquet has been swallowed,
vomi%ing should be induced if it has not already occurred. The stomach should
be lavaged with a dillute soap solutlon using care to avold possible esophageal
{njury. Give general supportive measures and sedetion for hyper-excitability S
and sneck. Maintain high fluid inteke &nd induce diuresis to aid excretion.
Keep the patient quiet. Urine samples should be taken periodically, particu-
iarly in the 2 to L8 hour period following exposure. Blood samples may also
be of value. I analysis of urine shows apprecisble quantities of Diguat,
keep the patient at rest and under medical observation for at leest two weeks.
Give oxygen therapy if dyspnea or cyanosis develops. Animal experiments have
indicated that large dosss of cortisone may prolong survival. Hovever, there
is no evidence for humen administration to date.

In caze of skin contact, remove contaminated clething end wash skin thoroughly
with scap and water. Unless dermal exposure has been very large, the local.
effacts of Digquat rejuire no specilal treatment beyond the avoidance of further
exposurs. Healing time of affected skin may be somevhat prolonged. For skin
rash, gzneral therapy is suggested. If the skin exposure is massive or pro-
longed, animal studies have suggested that symptoms of poisoning similar to
those seen folloving ingestion may ensue. In this case, treatment would be
similar %o that recommended for oral ingestion.

CHEV 18325
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FOR EXPERIMENTAL USE ONLY

NET CONTENTS
LIQUID
B

_ By Wi,

Pa:aquat bis tmethylsulfore)-| 1,1 dimethyl-4,4°
bipyridinium bis tmethylsulfote)] i 42%
lnert Ingredients . it e 58%

Conlains 2 Ibs. Poroqucﬂ cation per gallon
U. 5. Pot. No. 2,972,528

READ ENTIRE LABEL., USE STRICTLY IN ACCORDANCE WITH
CAUTIONS., WARNINGS AND DIRECTIONS, AND WITH APPLI
CABLE STATE AND FEDERAL REGULATIONS, TIMING AND DOS.
AGE MAY VARY AS A CONSEQUENCE OF LOCAL WEATHER OR
CONDTIONS; WE RECOMMEND REFERENCE TO AGRICULTURAL
EXPERIMENT STATIONS ON SPECIFIC USAGE.

Store At Temperatures Above 32" F.

Y ASH AND DESTROY CONTAINER WHEN EMPTY. NEVER RE-USE.

DIRECTIONS

@

COVTON: Desiceotion weme delolionon moy ofcorl—1 10 % pts,
ver ocre. When Tehoge i dense, vse the 2 pint rale or 2 oppls
viregris ol 1 pnt il necessary. Apply when 80 1o $5% ol the biolls
weepeh ond e teme.nng bolls 1o be horvested ore mature.
bemigtyre Beliv oy be Duened ond developruem finhibited, Do
st aprrtuie Jugtehng gy ammals, Do not posture: livesicek in
sl Heldd weener thon 10 days alier  wrearment,
swwges fem Puroguet vewted wreo o leowt 5 doys belore
JDelo hc:m'u:m iome dusicention may occurl- % pl per

o, m.u’ Fodgay

CONFIDENTIAL - PARAQUAT LITIGATION

Remove

¢ g i, S0 0 T 4 00 e o o e v o e e

& DO NOT INHALE

SIOP DO NOT GET ON SKIN

DO NOT TAKE INTERNALLY

KEEP OUT OF REACH OF CHILDREN

WARNING: Moy be fotal U swolicwed, inhcﬂed or

obsorbed through skin. Prolonged skin contoct will cavie severe
iritotion. Do not get cencentrate materiol on skin, eyes or cloth-
ng. Repected contact with skin may increase dange- ol atsorp.
ten. Symetems of inwry may be deloyed. in cate ¢f accdenial
skin centact, wosh immediately with water, remcve clicthing ond
wa:h sk.y where necessory. For eyes, wash thorougtly with woter
and get medicol ottention, Wear face shield, rubber glover: and
ruisber opren when handling concentrate. Do not breathe sproy
mist in order 10 avord nasol; throot ond respiratory fract irrita:
ticn, When spraying cr when contocting sproyed vegetation wet
wih spray, dew or rain weor waterprool footwear ond clothing.
t Do not contominote leed, foodstulis-or drinking weter. :

e 0 o e S D O I 0 A D

'-bgnn-uun--s-‘nnnnu—-un-—maa-.egﬂnﬁJ

acre in combinotion with 1 pint (0.75 bs. octive! of phosphote
defoliant or 1 gol. (2.0 Ibs. octive} of chlorote defoliont per ccre.
Apply when 60 to 70°% or miore of the bolls ore cpen ond lhe
rémoining bolls to be horvested are moture. Immature bolls may
be burned ond development inhibited. When combined with
phosphate defolionts, observe livesiock coutions ¢n phesphate
defoliont labels. When combined with chiorote delolionte, do
no! posture cottle or other livestock on treoted oreas or feed
treoted folioge or seeds. Aerigﬂ Application—Apply 3 10 10 gols,
sproy mix per acre. in Colilornic ond Arizéno use the higher
gollonoge, Do not opply duting periods of thermol inversion
1o ovoid diift. Ground -Applicotion—Apply 10 10 30 gols. spray
mix per ocre, Arronge aczzles'fo provide thorough coveruge of
the folinge. Use & nondonic surfoctant ar § pt. per 100.gols.
SpIoy mix. ’

Do net opply ORTHO Poraquot 10 getten’ within 3 days bele
horvest. Repeat application i necessms o not make more th
2 ppplicotiens or exceed o winl ol 2 pims of CRTHD Poaragi
per cere.

POTATO VIMNES: PREHARVEST VINEXILLING 110 2 prs, ser e
Use the 2 pint rete-or Doapplicotions of 1 gint when ving gros
is dense ond wigorous or where quich vine Rl i desiad L
the 1 pint rote on monring vings. Apple in 30w 100 g
seaiter per ocre with thorough coveroge: Add B ourzes of ORTI
X577 Spreader per 100 gols, woter, Do nor moke mere thoy
apalicatons with o minimuem ol 5 duys between apulicuions,

ngt opply CRTHD Porggent o pounces within 3 doye tieh
horvest. Do non posture livestock in rented porcto tields, To gu
imjury 1o substequent crops, A0 RO G Onomulk O PoLY iody,

MNOTE: Do act wie wround home gocdess orCiber areo W4
12 be contooied by childesn groperr Rmse ol spray ec apn
thproughly with woter alter wse. Do ool opply veder condii
involving possible drift 1o food, foroge or other plontings 4
might be domoged or the crops.thereol rendered ynlis for 4
use or consumption,

NOTICE ON COMDITIONS OF SALE: 1. Cheveon Chiemical €
pony (Chevron} worronis thot this moteniol conigrms. 10

chemical description on the lobel gnd s reasonably it for
oy directed - hergon, ‘Chevron neither mokes, nor . auvtherisss

ngent or reprasentolive 1o moke, ony ether warronty, gunror
or representalion, express of implied, concerning this moterin!
2. Becoyse criticol, unioreseeoble loctors bevend Cheveon's

ol prevent it from elimingting ollorisks a tosnecnon with
vee ol chemicals even though reoscnobly 1 lor cuch vee, Iy
ond user ocknowledge ond osume ol risks and lohilite lex
those gssumed by Chevron under 1 abovel rewling {rom
dling, storoge, ond wse of this moreriol These risks include,
ore not Jimited 10, domoge 1o plonts, trops ond onimols 16w
the materiol is opplied, loilure 1o tentrol pess, domane o
by deilt 1o other plonts or trops, ond petsonal injury. Buyer

wser occent ond uwse this moterial on these conditions, whi
or not such ‘use is in accordonce with directions,

PRODUCT OF ENGLAND

CHEV 18326
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