MATERIAL SAFETY DATA SHEET

BAYER CROPSCI ENCE LP

P. O 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 1-800-334-7577
For Product Use Information: Call 1-866-99BAYER (1-866-992-2937)

1 CHEM CAL PRCDUCT | DENTI FI CATI ON:

PRODUCT NAME........: AXI OM DF Herbicide

PRCDUCT CCDE........: 14301

CHEM CAL FAMLY.....: Heteroaryl oxyacetam de; Triazinone

CHEM CAL NAME. ......: N-(4-Fl uorophenyl)-N(1-nethylethyl)-2-((5-(trifluoro-

net hyl ) -1, 3, 4-t hi adi azol - 2-yl ) oxy) acet ani de; 4- Ami no-6
-(1,1-dimethyl ethyl )-3-(nethylthio)-1,2,4-triazin-5(4H)-
one

SYNONYMS. ...........: Flufenacet; Metribuzin

EPA Regi stration No.: 264-766

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

Fl uf enacet Techni cal
142459-58-3 OSHA : Not Establi shed 54.4 %
ACA H: Not Established
SENCOR Techni cal (nmetri buzin)
21087-64-9 CsHA 5.00 ng/n8 TWA 13.6 %
ACA H: 5.00 ng/n8 TWA
I ngredi ent 2090
Specific chenical identity is withheld as a trade secret.
OSHA : Not Establi shed 3-5 %
ACA H: Not Established
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2. COVPCSI Tl ON/ | NFORVMATI ON ON | NGREDI ENTS ( Cont i nued)
| NGREDI ENT NAME
/ CAS NUVBER EXPOSURE LIM TS CONCENTRATI ON (%
I ngredi ent 1611
Specific chenical identity is withheld as a trade secret.
OSHA : Not Established 1-3 %
ACA H: Not Established
Total crystalline silica (quartz)
14808- 60- 7 OSHA : .10 ng/ B TWA (respirable) <0.5%
ACA H: .10 nmg/nB  TWA (respirable)
I ngredi ent 1606
Specific chenical identity is withheld as a trade secret.
OSHA 5.00 ng/ M8 TWA (respirable) 5-10 %
ACA H: 2.00 nmg/ M8 TWA (respirable)
I ngredi ent 2091
Specific chemical identity is withheld as a trade secret.
OSHA : Not Established 3-5 %
ACGE H: Not Established
I ngredi ent 1901
Specific chemical identity is withheld as a trade secret.
OSHA : Not Establi shed 1-3 %
ACGE H: Not Established
I ngredi ent 1979
Specific chenical identity is withheld as a trade secret.
OSHA : Not Established 10-20 %
ACGE H: Not Established
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EMERGENCY OVERVI EW

Qdor: Disinfectant-like; Harnful if inhaled; Harnful if
absorbed through skin; Harnful if swall owed.
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* *
* *
* CAUTIONI Color: Tan to brown; Form Solid; G anules; *
* *
* *
* *

POTENTI AL HEALTH EFFECTS:

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

HUVAN EFFECTS AND SYMPTOVE OF OVEREXPOSURE:

ACUTE EFFECTS OF EXPOSURE. ....: Based on EPA Toxicity Category criteria, this
product is mldly toxic by the oral and dermal routes of exposure. |In

addi tion, aninmal studies have shown that it is noderately irritating to the
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3. HAZARDS | DENTI FI CATI ON ( Conti nued)
eyes. See Section 11 for additional toxicological information.

CHRONI C EFFECTS OF EXPOSURE. ..: No chronic human health effects to the active
ingredients in this product are known. However, this product may contain
up to approximately 1%total crystalline silica. Excessive long-term
exposure to respirable crystalline silica may cause silicosis, a form of
progressive pulmonary fibrosis. Severe and permanent |ung damage may
result.

CARCINOGENICI TY...............: This product is not |listed as a carcinogen by
NTP or | ARC, or regulated as a carcinogen by OSHA. However, it nay contain
crystalline silica (quartz), a substance which is classified by NTP as a
Group 2 carcinogen and by | ARC as a Group 1 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
nornmal conditions of use is unlikely.

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

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

OSHA. .......................: Not regulated

MEDI CAL CONDI TI ONS
AGGRAVATED BY EXPOSURE. .....: No specific medical conditions are known which
may be aggravated by exposure to the active ingredients in this product;
however, pul nonary and respiratory di seases nay 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 minutes. Renove contact |enses, if present, after the first 5
m nutes; then continue rinsing eye. Call a poison control center or doctor
for treatnent advise

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 advise.

FI RST Al D FOR | NHALATI ON: Move person to fresh air. |f person is not
breathing, 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 immediately for
treatnent advice. Have person sip a glass of water if able to swallow. Do
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4, FI RST Al D MEASURES ( Cont i nued)
not induce vomiting unless told to do so by physician or poison contro
center. Do not give anything by nbuth to an unconsci ous person.
NOTE TO PHYSICIAN.......: Treat synptonatically. For an energency, cal
t he energency nunber on page 1

5 FI RE FI GHTI NG MEASURES:
FLASH PONT...................... Not applicable
EXTINGUI SHHNG MEDIA.............: Water; Carbon Dioxide; Dry Chem cal; Foam

SPECI AL FI RE FI GHTI NG PROCEDURES: Keep out of snoke. Cool exposed containers
with water spray. Fight fire fromupw nd position. Use self-contained
breat hi ng equi pment. Contain runoff to prevent entry into sewers or
wat erways. Equi pnent or materials involved in pesticide fires may becone
cont am nat ed.

6 ACCl DENTAL RELEASE MEASURES:
SPILL OR LEAK PROCCEDURES. .........: Isolate area and keep unauthorized peopl e
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). Use
recomrended protective equi pnent while carefully sweeping up spilled
material. Place in covered container for reuse or disposal. Scrub

contami nated area with soap and water. 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 er ways.

7 HANDLI NG AND STORAGE

STORAGE TEMPERATURE(M N MAX): 0 / 30-day average not be exceed 100 F

SHELF LIFE..................: Tine/tenperature-dependent. Contact Bayer Crop
Science for additional information.

SPECI AL SENSITIMITY.........: Avoid prolonged storage at tenperatures exceeding
100 F

HANDL| NG STORAGE PRECAUTI ONS: 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.
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EYE PROTECTI ON REQUI REMENTS. .......: Goggl es should be used when needed to
prevent dust or spray nixture fromgetting into the eyes.
SKI'N PROTECTI ON REQUI REMENTS. ......: Avoid skin contact. Use

cheni cal -resi stant gl oves, such as nitrile, and wear |ong sl eeves and
trousers to prevent dernmal exposure.

VENTI LATI ON REQUI REMENTS. . .........: Maintain exposure |evels bel ow the
appl i cabl e exposure linmts through the use of general and |ocal exhaust
ventil ation.

RESPI RATOR REQUI REMENTS. ...........: Under normal handling conditions no
respiratory protection is needed. However, if needed to prevent
respiratory irritation, wear a N OSH approved particul ate respirator

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

clothing after use. Wash thoroughly after handling.

9 PHYSI CAL AND CHEM CAL PROPERTI ES:

PHYSICAL FORM............: Solid

APPEARANCE. . ..............: Ganules

COOR ....................: Tan to brown

bR ...................... Disinfectant-1like

MOLECULAR VEI GHT. .........: 363.3 (BAY FCE 5043 Technical); 214.3 (SENCOR
Techni cal)

pH . ... ... ... ... ... ... 4-5 (10%slurry in distilled H20 at 20 O

BOLING PONT.............: Not applicable

MELTI NG FREEZI NG PO NT....: 76-79C (FOE 5043 Tech); 116-126C ( SENCOR Tech)

SOLUBILITY IN WATER ......: Dispersible

SPECIFIC GRAVITY .........: Not applicable

BULK DENSITY..............: 31-33 Ib/cu-ft

VAPCOR PRESSURE ...........: Not established

STABILITY..................: This is a stable nmaterial .
HAZARDOUS POLYMERI ZATION...: WIIl not occur.
| NCOWPATIBILITIES..........: Bases
| NSTABI LI TY CONDI TIONS. ....: Tenperatures above 70 C, unstable under basic
condi tions
DECOVPCOSI TI ON PRODUCTS. ... .: None known
Product Code: 14301 MBDS Page 5
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Only an eye irritation study has been conducted on this product as fornul ated.
The other acute toxicity data provi ded have been extrapolated froma sinilar
AXIOM DF formul ation. The non-acute infornmation pertains to the active

i ngredi ents, flufenacet technical and netribuzin technical

ACUTE TOXIC TY

ORAL LD50..........: Male Rat: 2347 ng/kg - Fenale Rat: 2072 ny/kg

DERVAL LD50........: Male and Fenale Rat: >2000 ng/kg

| NHALATI ON LC50....: 4 HR Exposure to Liquid Aerosol: Male & Fenale Rat:
>0.977 mg/|l (analytical) -- 1 HR Exposure to Liquid Aerosol (extrapol ated
from4 HR LC50): Male & Ferale Rat: >3.90 ng/l (anal ytical)

EYE EFFECTS........: Rabbit: Mdderate irritation to the cornea, iris
and/ or conjunctiva was observed with all irritation cleared by 72 hours
post-treatnent.

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

SENSI TI ZATION. .. ...: GQuinea pig: Dernmal sensitization studies have not been

performed on this product as fornul ated, however, dermal sensitization
studi es perfornmed on the active ingredient, flufenacet technical and a
simlar Axi om DF fornul ation, have produced sensitization

SUBCHRONIC TOXICITY...: In 3 nb. feeding studies with flufenacet in nice, rats,
and dogs, the main target organs affected were brain, thyroid, liver, kidney,
& spleen as indicated by changes in clinical chenmistries, organ wei ghts and/or
hi st opat hol ogi cal findings. Alterations in circulating serumthyroid hornones
(thyroxine and triiodothyronine) were observed in each species and consi dered
i ndi cative of hepatic interference. Prinary henmatol ogi cal paraneters affected
by treatnment in each species included changes in erythrocytes, platelets,
henogl obi n, and hematocrit concentrations. Hi stopathol ogi cal findings
generally correlated with alterations in organ weights. A decrease in body

wei ght gain was seen in mice and rats. In a subacute dermal toxicity study,
rats were treated with flufenacet at doses of 20, 150 or 1000 mg/kg. Animals
were treated for 6 hr/day such that nmales received 17 applications and fenal es
received 18 applications in a period of 21- and 22-days, respectively. An

addi tional control & high-dose group were treated and mmi ntai ned for two weeks
to ascertain extent of recovery. Effects observed included decreased |evels
for thyroxine (T4) & free thyroxine (FT4), increased |liver weights, and
centril obul ar hepatocytonegaly. The additional animals treated with 1000 ngy/ kg
denonstrated a conpl ete recovery. The no-observed-effect-level (NOEL) was 20
nmg/kg. In a 3 wk. dermal toxicity study, rabbits were treated with the active
i ngredient, metribuzin, at 40, 200 or 1000 ng/kg for 6 hr/day, 5 days/wk. At

t he high dose, there was evidence of increased cholesterol levels and |iver
enzyne induction. Thyroxine levels were increased at doses of 200 ng/ kg and
above. All of these effects were slight and reversible. The NOEL was 40 ng/Kkg.
In subacute inhalation studies, rats were exposed to aerosol concentration of
metribuzin ranging from31 to 745 ng/nB for 6 hr/day, 5 days/wk for 3 wk.

Ef fect s observed included behavi oral changes, decreased body wei ght gains,
liver enzyme induction & organ weight effects. The NOEC was 31 ng/nB.

CHRONIC TOXICITY......: Dogs were adm nistered flufenacet at dietary
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11. TOXI COLOG CAL | NFORMATI ON ( Cont i nued)
concentrations of 40, 800 or 1600 ppmfor 1 year. Effects observed included
decreased term nal body weights, head tilt, conputerized el ectrocardi ography
findings, quantitative el ectroencephal ography findings, clinical neurol ogica
findi ngs, organ weight differences, and changes in clinical chem stry and
hemat ol ogy paranmeters. M cropat hol ogi cal observations were noted in the
liver, kidney, eye, brain, spinal cord and sciatic nerve. The NCEL was 40
ppm In a 2 year feeding study, rats were admi nistered flufenacet at dietary
concentrations of 25, 400 or 800 ppm The toxicol ogical response of the rat
could be broadly characterized as involving structural and/or functiona
alterations in liver-, kidney-, hematol ogic/spleen-, and thyroid-rel ated
endpoints. Eye effects were al so observed and i ncluded cataracts and ocul ar
scleral mneralization. The NOEL was 25 ppm Dogs were admini stered
metribuzin for 2 years at dietary concentrations of 25, 100 and 1500 ppm
Ef fects observed at the high concentration included decreases in body wei ght
and food consunption, anenmia, liver effects, kidney effects, testicular
effects and nortality. The NOEL was 100 ppm In chronic studies using rats,
metri buzin was adnministered for 2 years at dietary concentrations ranging from
25 to 900 ppm At concentrations of 300 ppm and greater, effects observed
i ncl uded decreased body wei ght gains, increased thyroid weights and changes in
thyroid hornones. At 900 ppm there was an increased incidence of follicular
hyperpl asia seen in the thyroid. The system c NOEL was 30 ppm

CARCINOGENICI TY.......: Flufenacet was investigated for carcinogenicity in
chronic feeding studies using nmice and rats at maxi mum | evels of 400 and 800
ppm respectively. There was no evidence of a carcinogenic potential observed
in either species. Metribuzin was investigated for carcinogenicity in chronic
feeding studies using rats and mce at maxi mum | evels of 900 and 3200 ppm
respectively. There was no evidence of a carcinogenic potential observed in
ei t her speci es.

MJUTAGENICITY..........: In vivo and in vitro nutagenicity studi es conducted on
fluf enacet have all been negative. Thus, flufenacet is not nutagenic.
Nunerous in vitro and in vivo nmutagenicity studi es have been conducted with
nmetribuzin. The data, taken collectively, denonstrate that metribuzin is not
genot oxi c.

DEVELOPMENTAL TOXICITY: In a devel opnental toxicity study using rats,
fluf enacet was admi ni stered by oral gavage during gestation at doses of 5, 25
or 125 ng/kg. The NCEL for both maternal and devel opnental toxicity was 25
ng/ kg. | n a developnmental toxicity study using rabbits, flufenacet was
adm ni stered by oral gavage during gestation at doses of 5, 25, 125, or 200
ng/ kg. The NCELs for maternal and devel opnental toxicity were 5 and 25 ng/ kg,
respectively. 1In a developnental toxicity study using rats, netribuzin was
adm nistered orally during gestation at doses of 25, 70 or 200 ng/kg.

Maternal toxic effects were observed at all doses. Devel opmental effects were
observed at 200 ng/kg. The NOELs for maternal and devel opnentl toxicity were
| ess than 25 ng/kg and 70 ng/ kg, respectively. \Wen rabbits were adm nistered
netribuzin by oral gavage during gestation at doses of 10, 30 or 85 ng/Kkg,
there was no evidence of any devel opnental effects. The NOELs for materna

and devel opnmental toxicity were 30 and 85 ng/ kg, respectively.

REPRODUCTION. . ........: In a reproduction study using rats, flufenacet was
adm ni stered at dietary concentrations of 25, 100, or 500 ppmfor 2
generations. There were no conpound-rel ated effects on the adult reproductive
or pup paraneters. The NCELs for parental and reproductive toxicity were 25
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11. TOXI COLOG CAL | NFORMATI ON ( Cont i nued)
and 500 ppm respectively. In a reproduction study using rats, netribuzin was
adm ni stered for 2 generations at dietary concentrations of 30, 150 or 750
ppm O fspring at the high dose exhibited reduced body wei ght gains starting
at Day-14 lactation, an age correlating with the consunption of treated diets.
The NOELs for maternal and reproductive toxicity were 30 and 750 ppm
respectively.

NEUROTOXICI TY . ....... : In an acute neurotoxicity study using rats, flufenacet
was administered as a single oral dose at doses of 75, 200, or 450 ng/ kg for
mal es and 75, 150, or 300 ng/kg for fermales. Conpound-rel ated deaths occurred
at the high-dose for both sexes with all high-dose femal es dying within three
days following treatnment. Al clinical signs and neurobehavioral effects
observed were ascribed to acute systenic toxicity. Based on these results,
the NCEL for neurotoxicity was 450 ng/ kg for males and 150 ng/ kg for femnal es
(the highest doses with survivors). The overall NCEL was 75 ng/kg for nales
and less than 75 ng/kg for females. |In a subsequent study, an overall NOCEL of
50 ng/ kg was established for fenmales. 1In a 13 week neurotoxicity study,
fluf enacet was administered to rats at dietary concentrations of 120, 600, or
3000 ppm Effects observed at the high-dose included reduced body weights,
reduced forelinb grip strength, slightly uncoordi nated righting response,
decreased body tenperature, increased hindlinb footsplay, increased activity,
and increased relative brain weight. M croscopic exam nations reveal ed an
i ncreased incidence of axonal swelling in the brain and spinal cord tissues
at the md- and hi gh-dose levels. The NCEL for subchronic neurotoxicity was
120 ppm based on microscopic lesions. In an acute neurotoxicity screening
study using rats, netribuzin tech was adm nistered as a single oral dose at
doses of 2, 5, 20 or 100 ng/kg. Transient neurobehavioral effects were
evident in both sexes at dose levels of 5 ng/kg & greater. There were no
treatnent-related |l esions within the skeletal nuscle or neural tissues. Based
on these results, the NOEL for nicroscopic |esions for both sexes is 100
ng/ kg, the highest dose tested. The overall NCEL for both sexes fromthis
study was 2 ng/ kg based on transi ent neurobehavioral effects. 1In a 13 week
neurotoxicity screening study, netribuzin tech was adnministered to rats at
di etary concentrations of 30, 300 or 900 ppm Body wei ght & food consunption
was reduced for fermal es at concentrations of 300 or 900 ppm Functiona
observational battery (FOB) & autonmated neasures of notor and | oconotor
activity were not affected by treatment. There were no treatnent-rel ated
m croscopic lesions in neural tissues or skeletal nuscle in any of the
treatment aninmals. There was no evidence of neurotoxicity at any dietary
concentration. The NOEL for mcroscopic |esions was 900 ppm the highest
concentration tested. The NOEL for overall toxicity was 900 ppm for mal es and
30 ppm for females
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12. ECOLOG CAL | NFORMATI ON ( Cont i nued)

Thi s conpound has been thoroughly evaluated for ecol ogical effects. Bayer Crop
Science will provide a sutmmary of specific data upon witten request. As with
any pesticide, this product should be used according to | abel directions and
shoul d be kept out of streams, |akes and other aquatic habitats of concern
In case of accidents involving environnental release of this material, please
call Bayer CropScience's energency nunber on page 1.

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

EMPTY CONTAI NER PRECAUTI ONS.: Do not reuse the container. Cean and enpty
contai ners shoul d be di sposed in accordance with state and | ocal | aws.

TECHNI CAL SHI PPI NG NAME. . ......: Flufenacet; netribuzin
FREI GHT CLASS PACKAGE..........: Herbicides, NO - NMFC 50320
PRODUCT LABEL..................: AXIOM DF Herbicide

DOT ( DOVESTI C SURFACE)

HAZARD CLASS OR DIVISION ......: Non-Regul at ed

HAZARD CLASS DI VI SI ON NUMBER. . .: Non- Regul at ed

|CAO / I ATA (AIR)

HAZARD CLASS DI VI SI ON NUMBER. . . : Non- Regul at ed

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.
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15. REGULATORY | NFORMATI ON ( Cont i nued)
CERCLA REPORTABLE QUANTITY..: None
SARA TITLE II1:
SECTI ON 302 EXTREMELY
HAZARDOUS SUBSTANCES. .: None
SECTI ON 311/ 312

HAZARD CATEGORIES.....: Inmedi ate Health Hazard; Del ayed Heal th Hazard
SECTI ON 313
TOXIC CHEM CALS. ......: Metribuzin - 13.6% (CAS No. 21087-64-9)
RCRA STATUS. ................: If discarded inits purchased form this product

woul d not be a hazardous waste either by listing
or by characteristic. However, under RCRA, it is
the responsibility of the product user to
deternmine at the time of disposal, whether a

mat eri al containing the product or derived from
the product should be classified as a hazardous
waste. (40 CFR 261.20-24)

NFPA 704M RATI NGS: Heal t h Fl anmabil ity Reactivity O her
2
O=Insignificant 1=Slight 2=Mdderate 3=H gh 4=Extrene

Bayer CropScience's nethod of hazard conmunication is conprised of Product Labels
and Material Safety Data Sheets. NFPA ratings are provided by Bayer CropScience as
a customer service

REASON FOR I SSUE..........: Revise address,tel ephone nunbers, new EPA Req. No.
Sections 4,7,12 and 16

PREPARED BY...............: C A Sheehan

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

TITLE...................... Manager, Quality Systens Services

APPROVAL DATE.............: 03/11/2003

SUPERSEDES DATE...........: 01/11/2001

MBDS NUMBER. ..............: 20329

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 |legal responsibility for use or reliance upon these
dat a.
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