MATERIAL SAFETY DATA SHEET

BAYER CROPSCI ENCE LP

P. 0. Box 12014

2 T.W Al exander Drive

Research Triangle Park, NC 27709

For Medical and Transportati on Emergencies Only:
Call 24 hours a day 1-800-7577
For Product Use Information: Call 1-866-99BAYER (1-866-992-2937)

1 CHEM CAL PRODUCT | DENTI FI CATI ON:

PRODUCT NAME........: DI -SYSTON 15% Granul ar Systenic |nsecticide

PRODUCT CCDE........: 11051

CHEM CAL FAMLY.....: O ganophosphorous | nsecticide

CHEM CAL NAME.......: O OD ethyl S (2-(ethylthio)ethyl) phosphorodithioate
SYNONYMS. ...........: Disulfoton

FORMULA. ............: C8 H19 02 P S3

EPA Regi stration No.: 264-723

I NGREDI ENT NAME
/ CAS NUMBER EXPOSURE LIM TS CONCENTRATI ON (%

Dl - SYSTON (di sul f ot on)
298-04-4 CsHA .10 nmg/ nB  TWA (Skin) 15 %

ACA H: .10 mg/nB  TWA

I ngredi ent 1422

Specific chenical identity is withheld as a trade secret.

OSHA : Not Established 1-3 %
ACGE H: Not Established

I ngredient 1476 may be used as an alternate to | ngredient 1422.

Total crystalline silica (quartz)

14808- 60- 7 CSHA .10 nmg/nB  TWA (respirable) 0-9 %
ACA H: .10 nmg/nB  TWA (respirable)
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EMERGENCY OVERVI EW

* DANGER! Toxic; Color: Gray, tan or reddish; Form Solid; *
* (ranul es; Odor: Organosul fur conpounds; O ganophosphate *
* | nsecticide - Cholinesterase Inhibitor; Harnful if inhaled; *
* Harnful if absorbed through skin; Harnful if swallowed. *
* *
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POTENTI AL HEALTH EFFECTS:

ROUTE(S) OF ENTRY..................: Inhalation; Skin Contact; Skin Absorption
Eye Cont act

HUMAN EFFECTS AND SYMPTOVS OF OVEREXPOSURE:

ACUTE EFFECTS OF EXPOSURE.....: This material is highly toxic by the oral route
of exposure and is readily absorbed through the nmucous menbrane of the eye.
I nhal ation, dernal absorption or ingestion of this material may result in
system c intoxication due to inhibition of the enzynme cholinesterase. The
sequence of devel opnent of systenmic effects varies with the route of entry,
and the onset of synptons nay be delayed up to 12 hours. First synptons of
poi soni ng may be nausea, increased salivation, lacrimation, blurred vision
and constricted pupils. Oher synptons of systenic poisoning include
vom ting, diarrhea, abdom nal cranping, dizziness and sweating. After
i nhal ation, respiratory synmptons |ike tightness of chest, wheezing, and

| aryngeal spasns, may be pronounced at first. |If the poisoning is severe,
then synmptons of convul sions, |ow blood pressure, cardiac irregularities,
| oss of reflexes and coma may occur. |n extrene cases, death may occur due

to a conbination of factors such as respiratory arrest, paralysis of
respiratory mnuscles or intense bronchoconstrictions. Conplete synptonatic
recovery from subl et hal poisoning usually occurs within one week once the
source of exposure is conpletely renmoved. See Section 11 for additiona

i nformation.

CHRONI C EFFECTS OF EXPOSURE. ..: Cholinesterase inhibition sonetines persists
for 2-6 weeks, thus repeated exposure to small amount of this nmaterial may
result in an unexpected chol i nesterase depression causing synptons such as
mal ai se, weakness, and anorexia that resenmble other illnesses such as
i nfluenza. Exposure to a concentration that would not have produced
synptons in a person that was not previously exposed nmay produce severe
synmpt ons of cholinesterase inhibition in a previously exposed person. In
addition, this material may contain an amount of total crystalline silica
(quartz) which ranges fromapproxinmately 0 - 9% However, the anount of
respirable crystalline silica is expected to be significantly | ower based
on data provided by the raw material manufacturer. Excessive |ong-term
exposure to respirable crystalline silica may cause silicosis, a form of
di sabling, progressive pulnonary fibrosis. Severe and pernanent | ung
damage may result.
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3. HAZARDS | DENTI FI CATI ON ( Cont i nued)

CARCINOGENICI TY...............: This product is not listed as a carcinogen by
NTP or I ARC, or regulated as a carcinogen by OSHA. However, it may contain
crystalline silica (quartz), a substance which is classified by NTP as a
Group 2 carcinogen and by 1ARC as a Goup | carcinogen. Crystalline silica
is a naturally-occurring mneral conponent of many sands and cl ays.

Al t hough controversial, the carcinogenic potential of crystalline silica
nmust be considered if it is inhaled under excessive exposure conditions
However, the respirable portion of the silica which nay be contained in

this product is small, such that excessive inhalation exposure during
normal conditions of use is unlikely.

NTP. . ........................ Crystalline silicais classified as an NIP
Anti ci pated Human Carci nogen - "Substances or groups of substances that nmay
reasonably be anticipated to be carcinogens."

IARC......................... lARC has classified crystalline silica as a
Group 1 carcinogen. "There is sufficient evidence in humans for the
carcinogenicity of inhaled crystalline silica (quartz) from occupationa
sources. "

OSHA. . ......................7 Not regul ated

VEDI CAL CONDI TI ONS
AGGRAVATED BY EXPOSURE. .....: No specific nmedical conditions are known which
may be aggravated by exposure to the active ingredient in this product.
However, any di sease, nedication or prior exposure which reduces nornal
chol i nesterase activity may increase susceptibility to the toxic effects of
the active ingredient. 1In addition, pulnonary and respiratory di seases may
be aggravated by exposure to respirable crystalline silica.

FIRST AID FOR EYES......: Hold eye open and rinse slowy and gently with water
for 15-20 mnutes. Renove contact |enses, if present, after the first 5
m nutes, then continue rinsing eye. Call a poison control center or doctor
for treatnent advice.

FIRST AID FOR SKIN......: Take off contam nated clothing. Rinse skin
imediately with plenty of water for 15-20 minutes. Call a poison contro
center or doctor for treatnment advice.

FI RST Al D FOR | NHALATI ON: Move person to fresh air. |If person is not
breat hing, call 911 or an anbul ance, then give artificial respiration
preferably by nouth-to-nmouth, if possible. Call a poison control center or
doctor for further treatment information.

FIRST AID FOR I NGESTION.: Call poison control center or doctor inmmediately for
treatnent advice. Have person sip a glass of water if able to swallow. Do
not induce vonmiting unless told to do so by physician or poison contro
center. Do not give anything by nobuth to an unconsci ous person.
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4. FI RST Al D MEASURES ( Conti nued)

NOTE TO PHYSICIAN.......: This product contains the organophosphorus
i nsecticide disulfoton, a cholinesterase inhibitor. Cholinesterase
inhibition results in stinulation of the central nervous system the
par asynpat heti ¢ nervous system and the somatic notor nerves. |If synptons
of organophosphat e poisoning are present, the adninistration of atropine
sulfate is indicated. Administer atropine sulfate in large, therapeutic
doses. In nmld cases, start treatment by giving 1-2 ng of atropine
i ntravenously every 15 minutes until signs of atropinization appear (dry
nmout h, flushing, and dilated pupils if pupils were originally pinpoint).
In severe cases, start treatment by giving 2-4 ng intravenously every 5-10
m nutes until fully atropinized. Dosages for children should be
appropriately reduced. 2-PAMis also antidotal and may be used in
conjunction with atropine. Do not give norphine. Wtch for pul nonary
edema whi ch nmay devel op in serious cases of poisoning even after 24 hours.
At first sign of pulnobnary edenm, place patient in oxygen tent and treat
synptonati cal | y.

FLASH PONT...................... Not applicable
FLAMMABLE LIM TS:
UPPER EXPLOSIVE LIMT (UEL) (%9 : Not applicable
LONER EXPLOSIVE LIMT (LEL) (% : Not applicable
EXTINGUI SHING MEDI A. .. .......... . Water; Carbon Dioxide; Dry Chem cal; Foam
SPECI AL FI RE FI GHTI NG PROCEDURES: Keep out of snpke; cool exposed containers
with water spray. Fight fire fromupw nd position. Use self-contained
breat hi ng equi pnrent. Contain runoff by diking to prevent entry into sewers
or waterways. Equipnment or materials involved in pesticide fires nay
become cont ani nat ed

6 ACCI DENTAL RELEASE MEASURES:
SPILL OR LEAK PROCEDURES. .........: Isolate area and keep unauthorized people
away. Do not wal k through spilled material. Avoid breathing dusts and

skin contact. Avoid generating dust (a fine water spray mist, plastic film
cover, or floor sweeping conpound may be used if necessary). \War proper
protective equipnment. Carefully sweep up spilled material. Place in
covered container for reuse or disposal. Scrub contam nated area with
detergent and bl each solution. Repeat. Rinse with water. Use dry
absorbent material such as clay granules to absorb and coll ect wash
solution for proper disposal. Contaninated soil may have to be renpved and
di sposed. Do not allow material to enter streans, sewers, or other

wat erways or contact vegetation.
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STORAGE TEMPERATURE(M N MAX): 0 F/ 30-day average not to exceed 100 F

SHELF LIFE..................: Tinel/tenperature-dependent. Contact Bayer for
addi tional information.
SPECI AL SENSITIVITY.........: Heat, Misture

HANDLI NG STORAGE PRECAUTIONS: Store in a cool dry area designated specifically
for pesticides. Do not store near any material intended for use or
consunption by humans or ani nal s.

8 PERSONAL PROTECTI ON

EYE PROTECTI ON REQUI REMENTS. .......: Goggles should be used to prevent dust
fromgetting into the eyes

SKI'N PROTECTI ON REQUI REMENTS. ......: Avoid skin contact. Use

chem cal -resi stant gloves (such as nitrile or butyl rubber), boots or shoe
covers, and apron to prevent dernml exposure.

VENTI LATI ON REQUI REMENTS. ..........: Miintain exposure |evels bel ow exposure
limts through use of general and |ocal exhaust ventilation

RESPI RATOR REQUI REMENTS. ...........: If needed, based on the conditions of use
wear a NI OSH approved organic vapor respirator with particulate pre-filter.

MEDI CAL SURVEI LLANCE...............: Plasma and/or red bl ood cel
chol i nesterase activity can be used to detect excessive absorption of
disulfoton. It is preferable to establish a pre-exposure baseline val ue
for best conparisons. Cont act Bayer for additional information. |If

significant cholinesterase depression occurs, no further exposure should be
all oned until cholinesterase values return to normnal.

ADDI TI ONAL PROTECTI VE MEASURES. ....: Cean water should be available for
washing in case of eye or skin contamination. Educate and train enpl oyees
in safe use of the product. Follow all label instructions. Launder

clothing separately after use. Wash thoroughly after handling.

9 PHYSI CAL AND CHEM CAL PROPERTI ES:
PHYSICAL FORM ............: Solid; Ganules
COOR..................... Gay, tan or reddish
OOOR .............cvcv....t Organosul fur conpounds
ODOR THRESHOLD............: Not established
MOLECULAR VEIGHT. .........: 274.4 (for disulfoton)
pH ........................ Not established
BOLING PONT.............: Not applicable
MELTI NG FREEZI NG PO NT....: Not applicable
SCLUBILITY IN WATER ......: 12 ppm (for disulfoton)
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9. PHYSI CAL AND CHEM CAL PROPERTI ES ( Cont i nued)

SPECIFIC CRAVITY .........: Not applicable

BULK DENSITY..............: 43-52 pounds/ft. cu.

% VOLATI LE BY VOLUME. .....: Not established

VAPOR PRESSURE ...........: 1.7 X 10-5 mmHg @20 C (for disulfoton)
VAPOR DENSITY ............: Not applicable (Air = 1)

STABILITY..................: This is a stable naterial.

HAZARDOUS POLYMERI ZATION...: WIIl not occur.

| NCOWATIBILITIES..........: Strong oxidizing agents and bases

| NSTABI LI TY CONDI TIONS. ....: Sustained tenperatures above 100 F
DECOVPCSI TI ON PRODUCTS. .. ..: Proposed compounds due to fire or other extrene

conditions: SO2, H3PO4, CO C2H5SH, diethyl disulfide

Only acute studi es have been performed on this product as fornul ated. The
non-acute information pertains to the active ingredient, disulfoton.

ACUTE TOXIC TY

ORAL LD50..........: Male rats: 52 ng/kg -- Female rats: 14 ng/kg

DERVAL LD50........: Male rabbit: approx. 1000 ng/kg -- Female rabbit: >
1000 ny/ kg

EYE EFFECTS........: Rabbit: Not an eye irritant, however, this product is
highly toxic and can be readily absorbed through the nucous menbranes of the
eye.

SKIN EFFECTS.......: Rabbit: Not a dermal irritant

SENSI TI ZATION. .. ...: Dermal sensitization studies have not been perfornmed on

this formul ation; however, the active ingredient, disulfoton, is not a derma

sensiti zer.
SUBCHRONIC TOXICITY...: In a 13 week inhalation study, rats were exposed to

di sul foton for 6 hours/day, 5 days/week at nean anal yti cal concentrations of
0.018, 0.16 or 1.4 ng/nB8. At the highest concentration, conpound-rel ated
effects included cholinesterase inhibition and an increased incidence of

i nflammati on of the nasal turbinates. The no-observed-effect-level (NCEL) was
0.16 nmg/nmB. In dermal toxicity studies, disulfoton was adm nistered to the
back of rabbits for 6 hours/day, 5 days/week for 3 weeks at |evels ranging
fromO0.4 up to 6.5 ng/kg. Cholinergic synptons including nuscle spasns,
trenors, salivation, and difficult breathing were observed in rabbits at 3.0
ng/ kg and greater. Mortality also occurred at these levels. The NOEL for

t hese studies was 0.8 ng/ kg based on cholinesterase inhibition
CHRONIC TOXICITY......: In a 1 year study, dogs were adm nistered disul foton at
dietary concentrations of 0.5, 4 or 12 ppm The only significant effects
observed in the study were the inhibition of cholinesterase activities. The
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11. TOXI COLOG CAL | NFORMATI ON ( Cont i nued)

NCEL was 0.5 ppmon the basis of cholinesterase inhibition. D sulfoton was
adm nistered to rats at dietary concentrations of 1, 4 or 16 ppmfor 2 years.
Ef fects observed at the high dose included decreased food consunption
decreased body wei ght gain, cholinesterase inhibition, eye effects and
increased nortality. The NOEL for systenmic effects was 4 ppm 1In a
subsequent 6 nonth study in which rats were adninistered disulfoton at dietary
concentrations of 0.25, 0.5 or 1.0 ppm the overall NOEL for cholinesterase

i nhibition was 0.5 ppm
CARCINOGENICI TY.......: Disulfoton was investigated for carcinogenicity in
chronic feeding studies using rats and nice. There was no evidence of a
carcinogenic effect in either species at dose levels up to and including 16
ppm the highest dose tested.
MUTAGENICITY..........: A nunber of nutagenicity studi es have been conducted on
disulfoton. Three in vitro studies showed disulfoton to be a potenti al

nmut agen, however, these results were not substantiated in in vivo testing.
DEVELOPMENTAL TOXICITY: In a rat teratol ogy study, disulfoton was adm nistered
during gestation at oral doses of 0.1, 0.3 or 1.0 ng/kg/day. Materna
chol i nesterase inhibition occurred at 0.3 ng/kg and greater. At the
maternal Iy toxic dose of 1.0 ng/kg, there was an increased incidence of
inconpl ete ossification of the sternebrae in fetuses. The NCELs for naterna
and devel opnental toxicity were 0.1 and 0.3 ng/kg/day, respectively.

Terat ogeni c effects were not found at any of the levels tested. Rabbits were
adm ni stered disul foton during gestation at oral doses of 0.3, 1.0 or 3.0

ng/ kg/ day. Due to severe toxic responses and deaths at 3.0 ng/kg, this dose
was |owered to 2.0 and later for nost aninals again to 1.5 ng/kg/day. The
NOEL for maternal toxicity was 1.0 ng/kg/day. There was no evidence of

di sul foton causing a teratogenic or an enbryotoxic effect up to the highest
dose tested

REPRODUCTION..........: In a two-generation reproductive toxicity study,

di sul foton was adm nistered to rats at dietary concentrations of 0.5, 2 or 9
ppm Reproductive and litter effects occurring in conjunction with severe
maternal toxicity were observed at the hi gh-dose. These effects included
canni balism decreased pup body wei ght, decreased litter size, decreased
nmedi an nunber of inplantations and effects on cholinesterase activities. The
NCELs for parental and reproductive toxicity were 0.5 and 2 ppm respectively.
NEUROCTOXICITY ........: In an acute oral neurotoxicity study using rats

di sul foton was admi nistered as a single dose to nales at 0.24, 1.5 or 5.2

ng/ kg and to females at 0.24, 0.76 or 1.5 ng/kg. dinical observations and
neurotoxicity eval uations were perfornmed over a period of 15 days foll owed by
a neurohi st opat hol ogi cal exam nation. There was no evidence of neurotoxicity
in either sex at any of the dose levels tested. 1In a supplenenta
cholinesterase activity study using rats, disulfoton was adninistered as a
single oral dose to males at 0.25, 1.5 or 4.9 ng/kg and to fermal es at 0. 25,
0.77 or 1.5 nmg/kg. The NCEL for cholinesterase inhibition was 0.25 ng/kg in
both sexes. In a 13 week neurotoxicity screening study, disulfoton was

adm nistered to rats at dietary concentrations of 0.9, 3.8 and 14.5 ppm
There were behavioral and clinical biochenical evidence of cholinergic
toxicity but no evidence of a neurotoxic effect in rats at dietary
concentrations up to and including 14.5 ppm the highest concentration tested.
There was no evi dence of acute del ayed neurotoxicity in antidote protected
hens treated with disulfoton at an oral dose exceeding the LD50 in hens.
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This product is toxic to fish and wildlife. Bayer will provide a sunmary of
specific data upon witten request. As with any pesticide, this product
shoul d be used according to | abel directions and shoul d be kept out of
streans, |akes and other aquatic habitats of concern. In event of a spil
energency, call the energency number on page 1

WASTE DI SPOSAL METHOD. ......: Follow container |abel instructions for disposa
of wastes generated during use in conpliance with the FIFRA product [ abel.
In other situations, dispose in a RCRA hazardous waste incinerator.

EMPTY CONTAI NER PRECAUTI ONS.: Do not reuse the container. Wen enpty, the
container is a RCRA hazardous waste and nmust be managed as a RCRA hazardous
waste until it is triple rinsed or cleaned by an equival ent nmethod. Any
cl eani ng resi dues nust be nanaged as a RCRA hazardous waste. Triple rinsed
and cl ean containers should be disposed in conpliance with applicable state
and | ocal | aws.

TECHNI CAL SHI PPI NG NAME. .......: Disulfoton - 15%

FREI GHT CLASS BULK. ............: Insecticides, NO - NVFC 102100

FREI GHT CLASS PACKAGE..........: Insecticides, NO - NVFC 102100

PRODUCT LABEL..................: D -Syston 15% G anul ar Systemi c Insecticide

DOT ( DOMESTI C SURFACE)

PROPER SHI PPI NG NAME. . .........: Organophosphorus Pesticides, Solid, Toxic
HAZARD CLASS OR DIVISION ......: 6.1

UV NA NUMBER. . .................: UN2783

PACKING GROUP .................:. 1l

DOT PRODUCT RQ I bs (kgs).......: 6.7 Ibs (3.0 kgs)

HAZARD LABEL(S)................: Toxic

HAZARD PLACARD(S)..............: Toxic

* Only bul k packages (greater than 119 gallons) are regul ated as Marine
Pol | ut ants when shi pped by highway or rail (See 49 CFR 171.4 (c)).
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14. TRANSPORTATI ON | NFORVATI ON ( Cont i nued)

MO/ | MDG CODE ( OCEAN)

PROPER SHI PPI NG NAME. . .........: Organophosphorus Pesticides, Solid, Toxic
HAZARD CLASS DI VI SION NUVBER. ..: 6.1

UN NUMBER. . ....................: UN2783

ADDI TI ONAL | MO | NFORMATION.....: Marine Pollutant; RQ

PACKAGNG GROUP. . ..............: 1l

HAZARD LABEL(S)................: Toxic; Marine Pollutant (Mark)

HAZARD PLACARD(S).............. : Toxic; Marine Pollutant

|CAO / | ATA (AIR)

PROPER SHI PPI NG NAME. . .........: Organophosphorus Pesticides, Solid, Toxic
HAZARD CLASS DI VI SION NUMBER. ..: 6.1

UN NUMBER. . ....................: UN2783

SUBSIDIARY RISK. ...............: None

PACKING GROUP. . . ...............: Il

HAZARD LABEL(S)................: Toxic

RADIQACTIVE?...................: Non-Radioactive

PASSENCER AIR - MAX. QTY. .....: 25 kg

PASSENGER PACKI NG | NSTRUCTI ON. . : 613

CARGO AIR - MAX. QTY. .........: 100 kg

CARGO Al R PACKI NG | NSTRUCTION. .: 615

OSHA STATUS.................: This product is hazardous under the criteria of
t he Federal OSHA Hazard Conmuni cation Standard 29
CFR 1910. 1200.

TSCA STATUS.................: This product is exenpt from TSCA Regul ati on under
FI FRA Section 3 (2)(B)(ii) when used as a
pesti ci de.

CERCLA REPORTABLE QUANTITY..: 6.7 pounds of the fornulation which contains 1
pound of Di sul foton.
SARA TITLE III:
SECTI ON 302 EXTREMELY
HAZARDOUS SUBSTANCES..: Disul foton CAS #298-04-4 15%
SECTI ON 311/ 312

HAZARD CATEGORIES.....: Immedi ate Health Hazard; Del ayed Heal th Hazard
SECTI ON 313
TOXIC CHEM CALS. ......: No conponents |isted.
RCRA STATUS.................: Wen discarded in its purchased form this

product is a listed RCRA hazardous waste and
shoul d be managed as a hazardous waste. (40 CFR
261. 20- 24)
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NFPA 704M RATI NGS: Heal th Fl ammabi lity Reactivity O her
3 1 1
O=Insignificant 1=Slight 2=Mdderate 3=Hi gh 4=Extreme

Bayer’s met hod of hazard conmmunication is conprised of Product Labels and
Material Safety Data Sheets. NFPA ratings are provided by Bayer as a custoner
servi ce.

REASON FOR ISSUE..........: Revise address, telephone nubmers, and new EPA Reg.
PREPARED BY................ T. M Mers

APPROVED BY...............: S. E. Earnest

TITLE. ..................... Manager, Quality System Services

APPROVAL DATE.............: 02/28/2003

SUPERSEDES DATE...........: 08/22/2002

MSDS NUMBER...............: 08516

This information is furnished without warranty, expressed or inplied, except
that it is accurate to the best know edge of Bayer CropScience. The data on
this sheet relates only to the specific material designated herein. Bayer
CropSci ence assunes no |l egal responsibility for use or reliance upon these
dat a.
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