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I SUMMARY

Bensulfuron methyl is a sulfonyl urea herbicide selective for
pre- or early post-emergence broad leaf weeds and sedges in rice
crops. The active ingredient is formulated as a dispersable wettable
powder under the trade name of Londax, which contains 10% of the
active ingredient. Londax is manufactured by E. I. duPont de Nemours
and is the first formulation submitted for Section 3 (full)
registration with this new active ingredient. Bensulfuron methyl has
been given a conditicnal registration by the U.S. EPA.

Potential adverse effects were identified in a rat teratolcgy
study and an in vitro chromosomal aberration study which determined
sister chromatid exchanges in Chinese hamster ovary cells. In the
rat teratology study, developmental variations, consisting of extra
ossification centers of the lumbar region, and developmental
retardations, consisting of decreased ossification of sternebrae,
were statistically significant from the concurrent controls only at
the highest dose tested, 2000 mg/kg (nominal). The developmental
NOEL was 500 mg/kg (nominal), based on the effects occurring at the
high dose. When the nominal doses are adjusted to mean analytical
dosages, the developmental NOEL i1s 440 mg/kg.

Exposure estimates for mixer, loader, applicators were based
on surrogate information from an insecticide/miticide that is used at
very low rates of application, similar to those proposed for Londax.
Based on these data, the potential daily absorbed dosage is estimated
as 48 ug/kg/day. Other potential sources of exposure are drinking
water, fish and rice, all of which have temporary tolerances set by
EPA. When all sources of exposure are considered, the total daily
exposure for the female mixer, loader, applicator is estimated as
approximately 53 ug/kg. The margin of safety for the developmental
effects reported in the rat study is greater than 8,000. Margins of
safety for the general U.S. population and for various sub-population
groups who would drink water and consume fish and rice containing
bensulfuron methyl at the tolerance levels are greater than 76,000.

Using surrogate exposure data and conservative assumptions,
there are adequate margins of safety for agriculture workers, who
perform mixer, loader, applicator activities, and for the non-
agricultural population who might be exposed to bensulfuron methyl in
drinking water, fish or rice.

Other organ-specific toxicities were reported in the sub-
chronic and chronic studies. Liver effects, which occurred at
relatively high dietary exposures, were noted in mouse, rat and dog
studies. The lowest NOEL for the liver effects was ~20 mg/kg/day and
is the value used to assess the risk from chronic intake of
bensulfuron methyl. Margins of safety for various sub-population
groups who consume water, rice and fish containing bensulfuron methyl
at the temporary tolerances are all approximately 5,000.

Bensulfuron methyl has been given Conditional Registration
status by CDFA. The follewing studies are required before full
registration will be granted: 1) animal metabolism (in progress) 2)
dermal absorption study 3) mixer, loader, applicator study.

.
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IT INTRCDUCTION

A. BIOCIOGICAL ACTIVITY

Bensulfuron methyl (methyl 2[[[[[(4,6-dimethoxy-pyrimidin-2-
vl)amino]carbenyl]amino]sulfonyl]methyl]kbenzcate] 1is a sulfonyl urea
herbicide selective for pra=- or early post-emergence broad leaf weeds
and sedges in rice crops. Most cther crops are highly sensitive to
the herbicidal properties cf this ccmrpound.

B. TECHNICAL/PRODUCT FORMULATIONS

Bensulfuron methyl is formulatsd as a dispersable wettable
powder under the trade name of Londax*, which ccntains 10% of the
active ingredient. Londax* is manufactured by E. I. du Pont de
Nemours and Co., Inc. and is the first formulation submitted for
Secticn 3 (full) ragistraticn with this new active ingredient.

C. TOLERANCE/RESTDUE CHARACTERISTICS

Bensulfurcn methyl is rapidly metakolized by rice. In plant
metabolism studies with 14C-labeled bensulfuron methyl, the parent
compound was initially metabolized to a pyrimidinyl ring demethylatad
analog of bensulfuron methyl and other polar compounds (1l). The
terminal metabolites were sulfonamide [methyl 2-(amino-
sulfonylmethyl)benzoate] and homosaccharin [1H-2,3-benzothlazin-4-
(3H) ~one 2,2-dioxide] hydrolysis products and unextracted "bound"
material. With the application of 40 and 200 g/ha the concentration
of bensulfuron methyl in matures foliage was <0.001 and 0.001-0.002
ppm, respectively. In "cold" residue studies the concentration of
bensulfuron methyl was below the detection limit in grain (0.02 ppm),
husks, straw, and bran (0.05 ppm) (2). The proposed residue
tolerance in rice is 0.02 ppm (3). EPA set temporary tolerances for
bensulfuron methyl in fish and in potable water at 0.3 ppm and 0.1

ppm, respectively (4).
D. PHYSTICAL/CHOFMTCATL, PROPERTIES (5)
1. Chemical Name: methyl 2[[[[[(4,6-dimethoxy-

pyrimidin-2-yl)amino]carbpnyl]
amino]sulfonyl]methyl]benzoate

2. Common Name: bensulfuron methyl
3. CAS Registry Number: ~ 83055-99-6

4. Structural Formula:
C02C53

CH sO NHCN“——<<::>>



D. PHYSICAT,/CHEMTCAL PROPERTIES (CONTINUED)
5. Empirical Formula: C16H18N4O7S
6. Molecular Weight: 410.4 4

7. Physical State: white to pale yellow, solid

8. Melting Point: 181°%¢

9. pH 6.4 - 6.9

10. Density: 1.41 gm/ml
11. Solubility:
o mag/ml
Water (25°C)
pH 4.8 0.0029
pH 5.8 0.012
pH 6.8 0.120
pH 7.8 1.2
Organic Solvents (20°C)
Hexane 0.00031
Ethyl Acetate 1.66
Methylene Chloride 11.72
Xylene 0.28
Acetonitrile 5.38
Methanol 0.99
Acetone 1.38
12. Vapor Pressure: 2.1 x 10~** mmig at 25°C

13. Octanol/Water Partition Coefficient: 282 at pH 1.5
4.1 at pH 7.0

E. STABTILITY AND ENVIRONMENTAT, FATE

In aqueous solutions, bensulfuron methyl is most stable under
slightly alkaline conditions (pH 8) and degrades slowly under acidic
conditions (5). Bensulfuron methyl is very stable in organic
solvents, except methanol and dimethyl sulfoxide. Samples of the
bensulfuron methyl wettable powder/premix moisteneg with 2.1% water
decomposed after 3 months at temperatures above 45°C (6).

Bensulfuron methyl adsorbs weakly to sandy loam soils and
strongly to silt loam soils (7,8). Therefore, the mobility
classification varied from intermediate to immobile as the percent of
organic matter content increased. Bensulfuron methyl is only
desorbed slowly.

The half-life of bensulfuron methyl in aerobic soil metabolism
studies was 4 - 20 weeks (9). This evidence suggests bensulfuron



E. STABTTITY/ENVIRONMENTAL FATE (CONTINUED)

methyl is a moderately residual or persistent pes»1c1de according to
the classification system of Harris (10). The major degradation

product is CO In sterilized soils the degradation was slower
1nd1r~;§1"1nn mi rnhnc Fah111tateﬂ but were not essential for,

degradatlon. No carbon dioxide was produced in sterilized soils, but
the amounts of the nonvolatile degradaticn products increased. The
two major nonvolatile metabolites were sulfonamide and pyrimidine
amine [2-amino-4,6-dimethoxypyrimidine].

In simulated sunlight, bensulfuron methyl is rapidly degraded
independent of pH with a half-life of about 4 hours (11). A large
number of photodegradation products were formed, but all were present
in low concentrations. The most abundant was beta-lactic acid,
suggesting a complete breakdown of the phenyl ring.

The hydrolysis of bensulfuron methyl in the dark was dependent cn
pH with the half-life greater than 30 days at the most stable pH
(i.e., at pH 9, 88 - 93% of the parent compound remained) (12). The
major hydrolysis products were sulfonamide and pyrimidine amine.

III TOXICOLOGY PRCFILEY

A. ACUTE TOXICITY-—TECHNICAI. MATERTAIL
oral LD-50 (rat) >5000 mg/kg (IV)P
Dermal ILD-50 (rabbit) >2000 mg/kg (III)

Inhalation LC-50 (rat,4hr) >5.0 mg/L (IV)

Eye Irritation (rabbit)
Dermal Irritation (rabbit)

Dermal Sensitization

Negative (IV)
Negative (IV)

Negative

ACUTE TOXICITY-~-—-TONDAX (60% AT)

Oral LD-50 (rat)

Dermal LD-50(rabbit)
Inhalation LC-50

Eye Irritation (rabbit)
Dermal Irritation (rabbit)

Dermal Sensitization

>5000 mg/kg (IV)

>2000 mg/kg éIII)
Not required

Slight to mild (II)
Negative (IV)

Negative

a CDFA document numbers, record numbers and summaries for all acute

and chronic toxicity

studies listed in the Toxicology Profile

Section can be found in the Summary/Recommendatlon Sheet (Appendix

A), b. Tox1c1ty Category, c. Particle size of formulated material
not considered to be inhalable.
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B. SUBCHRONIC TOXICITY

Dietary Study-Mouse

Mice (20/sex/dose) were fed bensulfuron methyl (95%) for 13 weeks
at levels of 0, 300, 1000, 3000 or 10000 ppm. Minor effects included
increased liver weight, cloudy liver color and centrilobular
swelling. The NOEL was 300 ppm (39 mg/kg/day) based on liver
weight/brain weight ratios in males.

Dietarv Studv-Rat

Rats (1l6/sex/dose) were given bensulfuron methyl (96-99%) for 90
days at concentrations of 0, 100, 1500 or 7500 ppm. Minor effects
included increased relative liver weights, decreased staining of the
centrilobular region, elevated body and organ weights and mild
hemolytic anemia. There were no dose-related clinical signs. The NOEL
was 1500 ppm (993 and 111 mg/kg/day for males and females,
respectively) based on toxicological effects at the next highest

dose.

Dietarv Study-Dog

Beagle dogs (4/sex/dose) were given bensulfuron methyl (95%) for
90 days at concentrations of 0, 100, 1000 or 10000 ppm. Effects noted
only at the high dose included increased serum alkaline phosphatase
and alanine aminotransferase, increased liver weights, bile stasis,
centrilobular hepatocellular swelling, hepatocyte necrosis and
calculi in the gall bladder. The NOEL was 1000 ppm (male = 32
ng/kg/day; female = 36 mg/kg/day) based on the liver effects at 10000

ppm.

C. METABOLISM-RAT

The study submitted by the registrant was considered unacceptable
(e.g. only 2 animals/sex/dose used; no rationale given for acetone in
dosing vehicles; dosing volumes too large). The registrant has
committed to submit a new metabolism study in 1989.

D. CHRONIC TOXICITY—RAT

Rats [Crl:CD (SD)BR strain, 80/sex/dose] were given bensulfuron
methyl continuously in their diet for 24 months at levels of 0, 50,
750 or 7500 ppm. Ten rats of each sex and dose group were sacrificed
at 12 months. No dose-related gross abnormalities were seen at the
one or two year necropsies. Minor histological changes were observed
in livers at the one-and two-year necropsy at 7500 ppm, but there
were no dose-related proliferative lesions. Decreased food
consumption and body weight gain occurred in high dose females, and
mild anemia was present in high-dose males at 24 months. The NOEL was
750 ppm (30 and 40 mg/kg/day in males and females, respectively),
based on the toxicological effects reported at the next highest dose.



CHRONIC TOXICITY-—-DOG

Beagle dogs (5/sex/dose) were fed bensulfuron methyl for one year
at concentrations of 0, 50, 750 or 7500 ppm. No dose related clinical
signs were observed. The NOEL was 750 ppm (male = 21.4 mg/kg/day;
female = 19.9 mg/kg/day) based on minor liver effects (e.g. increased
welght, serum enzyme increases) which occurred at 7500 ppm.

E. ONCCGENICITY—-MOUSE

Mice (CD-1 strain; 92 animals/sex/dose) were given bensulfuron
methyl in their diet for 104 weeks at levels of 0, 10, 150, 2500 or
5000 ppm. There were no dose related mortalities nor dose related
clinical signs. Centrilobular swelling (males), cortical cysts and
pelvic dilation in kidneys (females) and focal hepatocellular
necrosis (females) occurred only at the highest dose of 5000 ppm.
These effects indicate that a maximum tolerated dose had been
achieved and they were not present at the next lower dose. The NOEL
for these effects was 2500 ppm (male = 226 mg/kg/day; female = 227

mg/kg/day) .
ONCOGENICITY—RAT

See Chronic Toxicity-Rat (above)

F. REPRODUCTYON-—RAT

Twenty rats/sex/dose were used from the chronic study (above) as
a two generation, four litter reproduction study. First generation
animals(F,) were initially mated on days 97-112. These animals were
necropsiea after one or two years exposure to bensulfuron methyl.
There were no dose related mortality or abnormal clinical chemistry
in the F, generation animals during the reproduction phase and no
dose relgted gross pathology was observed at one or two years. Minor
histological changes were noted in the livers of animals in the high
dose group only. Decreased food consumption and body weight gain
occurred in F, females in the high dose group. There were no dose
related effec?s on fertility, fecundity or off-spring viability. No
dose related pathology was observed in F animals. The NOEL for
reproductive effects was 7500 ppm (309 aﬁa 405 mg/kg/day in males and
females, respectively), the highest dose tested.

/O —



G. TERATOLOGY—RAT

Female rats (25/dose group) received 0, 50, 500 or 2000 mg/kg/day
of bensulfuron methyl in corn oil by gavage on gestation days 7-16.
There were no signs of toxicity or lesions. There were no dose
related changes in the incidence of pregnancy, number of corpora
lutea, implantation sites, resorptions, live fetuses or fetal
welghts. No dose-related fetal malformations were observed.
Developmental variations, consisting of extra ossification centers
of the lumbar region, occurred at 2000 mg/kg; developmental
retardations, consisting of decreased ossification of sternebrae,
occurred at 2000 mg/kg. The NCEL for maternal toxicity is 2000
mg/kg, the highest dose tested. The NOEL for the conceptus is 500
mg/kg, based on possible adverse effects occurring at 2000 mg/kg.
Based on analytical results, the actual dosages ranged from 44 to 94
% of the nominal doses; therefore, when the nominal NOELs are
adjusted to the mean analytical dosage, the maternal NOEL = 1374
mg/kg and the fetal (developmental) NOEL = 440 mg/kg. The risk
assessment is based on the developmental NOEL of 440 mg/kg/day.

TERATOLOGY-RABBIT

Bensulfuron methyl was given at 0, 30, 300 or 1500 mg/kg/day in
0.5% methyl cellulose by gavage on gestation days 7-19 to 22 female
animals (control group) or 20 females (30, 300, 1500 mg/kg dose
groups) which had been artificially inseminated on day 0. Maternal
toxicity at the high dose consisted of decreased body weight,
decreased food consumption, abortion (1/20), complete fetal
resorption (2/20), and death (2/20). Maternal NOEL is 300 mg/kg.
There was no dose related fetotoxicity or fetal malformations. There
was some decrease in fetal weight gain at the high dose (1500 mg/kg),
which was probably related to maternal toxicity, and is not
considered a developmental effect since this response was not evident

at lower dosages.
H. GENOTOXTCITY

Gene mutation

In an Ames assay using four strains of Salmonella tyvphimurium
(TA1535, TA1537, TA98, TAl00) there were no dose related revertants
either without or with microsomal activation at concentrations
ranging from 0.01 to 25 ug bensulfuron methyl (95.5%) per plate. No
cytotoxicity was observed in this concentration range.

In a hypoxanthine-guanine phosphoribosyl transferase assay using
Chinese hamster ovary cells, there was no dose related increase in 6-
thioguanine resistance at concentrations of bensulfuron methyl

(95.9%) ranging from 0.5 to 4.0 mM per flask.

Chromosomal Aberration

No dose related toxicity or effects on mitotic index or
chromosome aberrations were found in an in vivo study in which rats
were given 0, 500, 1500 or 5000 mg/kg of bensulfuron methyl (assumed

100%) by single oral gavage.

o —=// —



An in vitro study evaluated the effect of bensulfuron methyl
(95.9%) on sister chromatid exchanges in Chinese hamster ovary cells.
Concentrations ranged from from 0.135 to 2.7 mM bensulfuron methyl.
An increase in sister chromatid exchanges (1.4 x background) without
activation was reported at the high dose (2.7mM) and the next lower
dose of 1.35 mM bensulfuron methyl indicating a possible adverse

effect.

DNA Interactions

In an in vitro assay to assess unscheduled DNA synthesis in
primary rat hepatocytes, bensulfuron methyl (95.5%) did not produce
any dose related effects at concentrations ranging from 0.001 to 3.5

mM.

—/J -



IV RISK ASSESSMENT

A. HAZARD IDENTIFYCATION

Potential adverse effects were identified in a rat teratology
study in which female animals were given 0, 50, 500 or 2000 mg/kg/day
(nominal dosage) of bensulfuron methyl. Developmental variations,
consisting of extra ossification centers of the lumkar region, and
developmental retardations, consisting of decreased ossificaticn of
sternebrae, were statistically significant from concurrent control
only at the highest dose, 2000 mg/kg. Decreased hyoid ossification
also occurred in all dose groups; however, the incidence for all dose
groups was within the historical control values (13). The incidence
for these developmental effects is presented in Table 1.

Table 1: Developmental effects reported for rat litters after
treatment with bensulfuron methyl

Tissue/Effect Dose (mg/kg)
0 50 500 2000
Ribs/Extra ossification 2/24 3/20 7/23 8/25"
center (8%) (15%) (30%) (32%)
Sternebrae/Partially or 20/24 19/20 20/23 23/25
unossified (83%) (95%) (87%) (92%)
Hyoid/Partially or 9/24 12/20 15,237 177257
unossified (38%) (60%) (65%) (68%)

* Significantly different from concurrent controls, p < 0.05
+ Significantly different from concurrent controls, p < 0.05,
but within the range of historical control values (0-68%) (13)

The developmental NOEL was 500 mg/kg (nominal), based on the
effects occurring at 2000 mg/kg. The NOEL for maternal toxicity was
2000 mg/kg, the highest dose tested. When the ncminal dosages are
adjusted to the mean analytical dosages, the NOELs are 440 mg/kg and
1374 mg/kg for developmental and maternal toxicity, respectively.

The U.S. EPA considered the high dose, 2000 mg/kg (nominal),
1320 mg/kg (their adjusted dose) as the NOEL for maternal toxicity,
fetotoxicity, embryotoxicty and teratogenicity (14).

Other organ-specific toxicities were reported in the sub-chronic
and chronic studies. Liver effects of limited biological significance
occurred at relatively high dietary exposures in mouse, rat and dog
studies. The lowest NOEL for the liver effects was ~20 mg/kg/day from
the dog chronic study and is the value used by EPA to set the
Reference Dose (RfD) for this chemical. The lowest NOEL for sub-
chronic exposure was ~32 mg/kg/day from the dog 90 day study and was
also based on liver effects at the high dose (340 mg/kg/day).

/3 -



B. EXPOSURE ASSESSMENT

SHORT TERM-DATTY

Mixer/loader/Applicator

Exposure data that are specific to mixer/locader/applicators are
not currently available for bensulfuron methyl. Exposure estimates to
these workers have been based cn surrogate informaticn from an
insecticide-miticide that is used at very low rates of application,
similar to those proposed for Londax. Based on this information, the
potential daily absorbed dosage is estimated as 48 ug/kg/day. (See
Appendix B for calculations). The following assumptions are used id

this calculation: 1) body weight is 54.8 kg (female) 2) exposure is
for 8 hour work period per day 3) potential dermal exposurs is 0.6
ug/kg/hr 4) 100% dermal absorpticon 5) based on application rates,
potential exposure to Londax is estimated as 10x greater than for

surrogate compound 6) protective clothing reduces potential dermal
exposure by 90%.

Consumption: Drinking Water

A temporary "tolerance" for bensulfuron methyl in potable water
has been recently established at 0.1 ppm (0.1 mg/liter) as part of an
experimental use permit by the U.S. EPA (4). Since actual
concentrations of bensulfuron methyl in drinking water have not been
determined, this value will be used in the risk assessment as a
potential "extreme case" scenario. Assuming that an adult female
weighs 54.8 kg and consumes 2 liters of water per day, the daily
potential exposure from this source is 0.004 mg/kg/day (4 ug/kg/day).

0.1 mg/liter x 2 liters/day x 1/54.8 kg

Exposure

0.004 mg/kg/day
4.0 ug/kg/day

Dietary: Fish and Rice

A temporary tolerance for residues of bensulfuron methyl in fish
has been recently established at 0.3 ppm (0.3 mg/kg) as part of an
experlmental use permit by the U.S. EPA (4). The proposed tolerance
in rice is 0.02 ppm (3). Since actual residues of bensulfuron methyl
in fish and rice have not been determined, the tolerance values are
used in the risk assessment as a potential "extreme case" scenario.

~ /4



Using the TAS Acute Dietary Exposure Model (15), potential
dietary intake for various sub-population groups were calculated.

Group Intake
(ug/kg/day)

U.S. Population 0.958
Infants 1.647
Children (1-6 yr) 1.750
Children (7-12 yr) 1.292
Females (13 yr and older) 0.742
Males (13 yr and older) 0.893

Total potential daily exposure for a female agricultural worker
(13 years or older), performing mixing, loading and application
activities are as follows:

Sgurce Dosage
(ug/kg/day)
Work activities 48.0
Drinking water 4.0
Diet (rice/fish) 0.742
Total ~53

SHORT TERM-SEASONAIL
Mixer/lLoader Applicator

The daily dosage for the mixer/loader/applicator is adjusted to
an average seasonal dosage using the following assumptions: 1) the
maximum days per year of Londax use is 49 (~7 weeks). 2) the sub-
chronic dog study indicates that liver alterations can occur at
least as early as 90 days from continual dietary exposure.

daily dosage x potential days exposed

exposure days for effect

= 53 ug/kg/day x 49 days
90 days

Average seasonal dosage

= 29 ug/kg/day

Non-Agricultural Exposure

Potential short-term (2 to 90 days) dietary intake for the
various sub-population groups would not be greater than the daily
dosage. The daily dosage is, therefore, used as a conservative
approximation of potential short term exposure. The daily
contribution from drinking water would remain at 4 ug/kg/day, based
on the consumption of 2 liters per day.

10
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I.ONG TERM EXPOSURE

Mixer/lLoader/Applicator

Long term exposure for the agricultural worker would be similar
to the non-agricultural population, since exposure from work
activities is short-term and seasonal, and the potential chronic
exposure would be primarily from drinking water and dietary sources.

Non-Agricultural Exposure

Using the TAS EXPOSURE 1 (Chronic Dietary Exposure Analysis) (16)
and assuming that fish and rice contained bensulfuron methyl at the
tolerance levels, potential dietary intake for various sub-population
groups were calculated (below). The daily contribution from drinking

water would remain at 4 ug/kg/day.

Intake (excluding water)

Group
(ug/kg/day)
U.S. Population 0.003
Infants 0.026
Children (1-6 yr) 0.006
Children (7-12 yr) 0.004
Females (20 yr or older) 0.002
Males (20 yrs or older) 0.003

C. RISK CHARACTERTZATION

SHORT TERM-DAILY/ACUTE
Mixer/lLoader/Applicator

A margin of safety (MOS) for the potential developmental effects
reported in the rat teratology study is calculated as the ratio of
the NOEL/Absorbed Daily Dosage. Assuming that a female (13 yrs or
older) is exposed to bensulfuron methyl through work-related
activities( mixing, loading and applying), through drinking water and
through dietary sources, the minimum margin of safety (MOS) would be
> 8,000, for combined sources of exposure.

Source of Exposure Dosage MOS
{ug/kg/day)
Work Activities 48.0 9,200
Drinking Water 4.0 110,000
Diet (rice/fish) 0.742 >593,000
Total 52.742 8,300
11



Non-Agricultural Exposure

Margins of safety for the various sub-population groups who
consume water, rice and fish at the tolerance levels are listed

below:

Group Total Dosagea MoS
(va/kg/dav)

U.S. Population 4,958 88,700
Infants 5.647 77,900
Child (1-6 yrs) 5.750 76,500
child (7-12 yrs) 5.292 83,100
Female (13 yrs and older) 4.742 82,800
Male (13 yrs and older) 4.893 89,900

a Assumes all groups drink 2 liters water per day

SHORT TERM-SEASONAIL/SUB—-CHRONIC
Mixer/Loader/Applicator

The margin of safety for the agricultural worker potentially
exposed to bensulfuron methyl on a seasonal basis (7 weeks) is
calculated as the ratio of the NOEL from the sub-chronic dog

study/average seasonal dosage.

MOS = 32,000 ug/kg/day = 1,100

29 ug/kg/day

Non-Agricultrual Exposure

The lowest margin of safety for non-agricultural exposure is
greater than 5,000 for children (1-6 yrs) based on the following
assumptions: 1) the child’s intake from water, rice and fish occurs
at the daily dosage (i.e. 5.750 ug/kg/day) 2) the NOEL is 32
mg/kg/day based on the dog sub-chronic study.

IONG TERM EXPOSURE/CHRONIC

A margin of safety for the potential long term effects reported
in the dog chronic study is calculated as the ratio of the
NOEL/average annual dosage from dietary sources (water, fish, rice).
The NOEL from this study was 20 mg/kg/day.

12
—/ 7 —



Margins of safety for the various sub-populaticn groups who
consume water, rice and fish at the tolerance levels are all

approximately 5,000.

Group Total Dosagea MOsS
(ug/ka/dav)

U.S. Population 4.003 4,996
Infants 4,026 4,968
Child (1-6 yrs) 4,006 4,993
Child (7-12 yrs) 4.004 4,995
Female (20 yrs or older) 4.002 4,998
4.003 4,996

Male (20 yrs or older)

a Assumes all groups drink 2 liters water per day

V RISK APPRAISAL

Using surrogate exposure data and conservative assumptions, there
is an adequate margin of safety for agricultural workers who perform
mixer/locader/applicator activities. Before more definitive estimates
of worker exposure to bensulfuron methyl can be made, dermal
absorption and mixer/loader/applicator studies using current
equipment and facilities specific to Londax application methods are

required.

Adequate margins of safety exist for the general United States
population and for various sub-population groups who might be exposed
to bensulfuron methyl in drinking water and consume rice and fish at
tolerance levels over short or long periods.

Bensulfuron methyl, as Londax, has been given Conditicnal
Registration status by CDFA pending submission of the following
studies by the registrant: 1) animal metabolism (in progress) 2)
dermal absorption study 3) worker exposure (mixer, loader,
applicator) study.

13
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Addendum to CDFA Hazard Assessment for Bensulfuran Methyl (Londax)
April 18, 1989

The Worker Health & Safety Branch Data Package Recommendation Sheet for Londax
Herbicide stated the following:

1. for the formulated product (60% of the active ingredient) the signal word
is "WARNING' based on the eye irritation study indicating Toxicity
Category II hazards with the precautionary statements stating "Causes eye
jrritation" and the recommendations that the users "Wear goggles or face

shield when handling"; and,

2. the Dermal Sensitization Study (Haskell Laboratory for Toxicology and
Industrial Medicine, Renort No. 675-86, Document No. 58670-015) was
accepted by the Worker Health & Safety Branch and the product was
determined not to be a dermal sensitizer.
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DATA PACKAGE SUMVARY AND RECOMVENDATI ON SHEET

Active ingredient: Bensul furon Methyl; Methyl 2-[[[[[(4, 6-dinmethoxypyrim din-
2-yl)am no] car bonyl ] am no] sul fonyl ] met hyl ] benzoat e

Fornul at ed product nane: Du Pont Londax* Her bicide

Formul ati on (excluding inerts): 10.5% Bensul furon Methyl (by weight)

SB 950 #: new active ingredient I D #: 113538 (supplenmental to
105375, 107500- E)

EPA Reg #: 352-0- -0 EPA MRI D #:

Docunent #'s: 50670 - 023, 024

Conpany nane: E. |. du Pont de Nenmpburs & Co., Inc., WImngton, DE

SUVWMVARY: (" CDFA One-Liners" fromeach study worksheet, significant informtion
not mentioned in worksheets, other pertinent informtion)

ACUTE STUDI ES - Techni ca

Toxicity Category

Acute Oal Toxicity LD, I
Acute Dermal Toxicity LD, I
Acute Inhalation Toxicity LG, I
|
|

Primary Eye Irritation
Primary Dernmal Irritation

<<<Z=Z<

Acute Oral Toxicity

** 50670-003; 38297; "Median Lethal Dose (LD50) OF INF-5384-52 In Rats - EPA
Proposed Guidelines" (HLR # 239-84, MR # 4581-146); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE;, 06/04/84; Bensul furon Methyl,
95. 9% pure solid; 300 nmg/ mM corn oil, 5000 ng/ kg to 5 fasted rats/sex by oral
gavage; no deaths, no treatnment-rel ated abnornmalities at 14-day necropsy; LD50
> 5000 ng/kg; toxicity category |V; study acceptable; VdV/KP, 12/30/85;
one-liner revised, SRM 09/28/87.

Acute Dermal Toxicity

** 50670-017; 55518; "EPA Skin Absorption LD50 Test In Rabbits" (Project #
201- 620, Report # HLO 225-83, MR # 4581-108); Hazl eton Laboratories Anerica,
Inc., Vienna, VA, 06/02/83; Bensul furon Met hyl, "about" 94% 2000 ny/ kg appli ed
under occlusive wap for 24 hours to abraded skin of 5 rabbits / sex, animals
observed for 14 days post-exposure; no nortalities, no toxicity observed, no
dermal irritation observed; LD50 > 2000 ng/ kg (limt test); toxicity category
I11; study acceptable; GIP, 05/29/87.
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Acute I nhal ation Toxicity

50670-017; 55519; "Acute Toxicity (End Use Product) 4-Hour I nhal ation LC50 Rats
(Accession No. 073650) Response To Tox Reviewer's Comments" (HLR-267-84);
Haskel | Laboratory for Toxi col ogy and | ndustri al Medi ci ne, Newark, DE; 12/ 16/ 85;
Bensul furon Methyl; suppl enental data requested by EPA to eval uate i nhal ati on
study (at doc. # 50670-017, rec. # 55520) which includes individual body
wei ghts, location of sanpler used to neasure concentration and particle size
di stribution; supplenental data; GIP, 05/29/87.

** 50670-017; 55520; "I nhal ati on Medi an Let hal Concentration (LC50) OF | NF-5384
By EPA Protocol” (HLR # 332-83, MR # 4581-111); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE;, 09/01/83; Bensul furon Methyl,
"about" 94% 10 rats / sex / dose exposed to 0, 6.6, or 7.5 ny/l for 4 hours,
ani mal s observed for 14 days post-exposure; no nortalities, weight | oss on day
1, ocul ar di scharge on days 1-2 and di scol ored fur on days 2-14 in females (7.5
ng/ 1), no conpound-rel at ed pat hol ogi cal findings; LC50(4 hour) >5.0ng/| (limt
test); toxicity category |IV; study acceptable; GIP, 06/01/87.

Primary Eye Irritation

50670- 003, 38298; "Eye lrritation Test I n Rabbits" (HLR# 687-81, MR# 0581-975,
H # 14205); Haskell Laboratory for Toxicol ogical and Industrial Medicine

Newar k, DE; 11/04/81; Bensul furon Met hyl, 95%(| NF-5384-7); 10 ng solid materi al
placed in conjuctival sac of 1 eye / 2 male rabbits, 1 eye washed after 20
second exposure; slight corneal cloudiness at 1 hour i n washed eye wth cl earing
at 4 hours, slight cloudiness in unwashed eye at 1 and 4 hours with clearing at
1 day; study unacceptable (dose too low, treatnent groups too small), not
upgr adeabl e; vdV/ KP, 01/09/86; one-liner revised 10/05/87, SRM

** 50670-003; 38302; "Primary Eye Irritation Study In Rabbits, Haskell No.

14,793-02, Final Report" (Project # 201-724, HLR# HLO 174-84, MR # 4581-176);

Hazl et on Laboratories Anerica, Vienna, VA, 03/28/84; Bensul furon Methyl, 95. 9%
(I NF-5384-52); 29 ng solid placed in conjuctival sac of 1 eye / 9 fenale
rabbits, 3/9 eyes washed 10 seconds after exposure, no ocular irritation seen
I n any eyes at 24, 48, 72 hours post-exposure; toxicity category not assigned;

study unacceptable (no rationale for dose, pages m ssing); upgradeable; no
wor ksheet; no one-liner; VdV, 12/23/85; rationale for dose accepted (letter,

doc. # 50670-014, rec. # 42125; nmeno 07/02/86); study unacceptable (pages
m ssi ng); upgradeable; no worksheet; SRM 09/30/87; m ssing pages submtted
(doc. # 50670-024, rec. # 64875); toxicity category |V; study acceptable; no
wor ksheet; SRM 01/ 20/ 88.

50670- 024; 64875. Addendum to 50670-003; 38302. Contai ns m ssing
pages.

Primary Dernmal Irritation

** 50670-013; 41864; "EPA Skin Irritation Study In Rabbits, Haskell No.
14,793-02, Final Report" (Report # 201-725, HLR # HLO 187-84, MR # 4581-176);
Hazl et on Laboratories Anerica, Inc., Vienna, VA, 04/02/84; Bensul furon Met hyl,
95. 9%( 1 NF-5384-52); 0.5 g as aqueous paste appl i ed under occl usi ve wrappi ng f or
24 hours to 2 abraded and 2 intact skin sites / 6 male rabbits; no derma
irritation observed at 0 and 24 hours post-treatnment; toxicity category 1V,
study acceptable; JSB/JC, 04/04/86; one-liner update, SRM 10/08/87.

50670- 003; 38301; "EPA Skin Irritation Study In Rabbits, Haskell No.
14,793-02, Final Report" (Report # 201-725); Hazleton Laboratories
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America, Inc., Vienna, VA, 04/02/84; study unacceptable (pages
m ssing); see conplete study doc. # 50670-013, rec. # 41864; VdV/KP
01/ 09/ 86.

50670-003; 38299; "Primary Skin Irritation And Sensitization Test On Qui nea
Pigs" (HLR # 857-81, MR # 0581-975, H # 14,205); Haskell Laboratory for
Toxi col ogy and Industrial Medicine, Newark, DE; 01/05/82; Primary Dernal
Irritation (815); Bensul furon Methyl, 95% (I NF-5384-7); 1, 2.5, 10, 20, or 25
ng i n di nethyl phthalate (final vol. 0.05 m ) appliedto shaved i ntact shoul der
skin of 3 (1, 10, 20 ng) or 10 (2.5, 25 ng) male albino guinea pigs; no
irritation observed at 24 or 48 hours post-treatnent; toxicity category not
assi gned; study unacceptable (no rationale for dose, vehicle, or species);
upgr adeabl e; SRM 10/ 06/ 87.

Dermal Sensitization

The need for Dermal Sensitization Studies will be determ ned by the Wbrker,
Heal th and Safety Branch.

ACUTE STUDI ES - Londax*
[ section 3 food use]

Toxicity Category

Acute Oal Toxicity LD, I
Acute Dermal Toxicity LD, I
Acute Inhalation Toxicity LC, S
|
I

Vv
I
t

I
udy exenpt (see one-liner)

Primary Eye Irritation
Primary Dernmal Irritation

I
Vv

Acute Oral Toxicity

** 50670-015; 62105; "Acute Oral Toxicity Study Wth I NF-5384-85 I n Rats”

(HLR # 680-86, MR # 4581-428, H# 16415); Haskell Laboratory for Toxi col ogy and
I ndustrial Medicine, Newark, DE; 12/15/86; Bensul furon Methyl, 60% 300 ngy /
wat er, 5000 ng/ kg (mal es) or 4900 ng/ kg (fenmales) to 5 fasted rats / sex by oral
gavage; no deaths, observed 14 days post-exposure, 1-4 % body weight loss in
femal es on day 1, no organ-specific abnormalities at 14-day necropsy; LD50 >
5000 ng/ kg; toxicity category 1V, JSB/ GIP, 02/18/87; study status changed to
suppl enrental ; SRM 09/ 28/ 87; study status changed to acceptable; SRM 12/ 21/ 88.

Acute Dernmal Toxicity

** 50670-015; 62103; "Acute Dermal Toxicity Study Wth | NF-5384-85 I n Rabbits"
(HLR # 708-86, MR # 4581-428, H# 16415); Haskel | Laboratory for Toxi col ogy and
I ndustrial Medicine, Newark, DE; 12/18/86; Bensul furon Methyl, 60% aqueous
paste, 2000 ng/ kg applied to abraded ski n under occl usi ve dressing for 24 hours
to 5 rabbits / sex; observed 14 days post-exposure, no deaths, up to 7% wei ght
loss on day 1, mld erythema and edenmm, all synptons cleared by day 7,
necr opsi es not perforned; LD50 > 2000 ng/kg; toxicity category I11; JSB/ GIP
02/ 10/ 87; study status changed to supplenental; SRM 09/28/87; study status
changed to acceptable; SRM 12/21/88.
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Acute I nhal ation Toxicity

NOTE: The registrant has stated: "An Acute Inhalation toxicity study was not
done since the particle size of the product ranges from250 to 1410 m crons and
i s not inhal abl e" (letters dated 1/30/87, 11/ 16/ 88; CDFA docunent #'s 50670- 015,
50670-029). CDFA finds that an Acute Inhal ati on Toxicity study is not required
because the product does not consist of an inhalable material.

Primary Eye Irritation

** 50670-015; 62107; "Primary Eye Irritation Study Wth | NF-5384-85 I n Rabbi t s"
(HLR # 618-86, MR # 4581-428, H# 16415); Haskell Laboratory for Toxi col ogy and
| ndustrial Medicine, Newark, DE, 12/10/86; Bensulfuron Methyl, 60% 0.1 ni
undi luted formnul ation by ocular instillationto 6 femalerabbits; slight tomld
corneal injury in 6/6 rabbits at 1 hour post-treatnment, corneal opacity in 3/6
at 7 days, all synptons cleared by 14 days; toxicity category II; JSB/ GIP,
02/ 18/ 87; study status changed to supplenental; SRM 09/28/87; study status
changed to acceptable; SRM 12/21/88.

Primary Dermal Irritation

** 50670-015; 62104; "Primary Dermal Irritation Study Wth |INF-5384-85 In
Rabbits" (HLR # 712-86, MR # 4581-428, H # 16415); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE; 12/22/86; Bensul furon Methyl,
60% 0.59gin 0.9 mM saline applied to 2 intact and 2 abraded skin sites under
occlusive dressing for 24 hours to 6 namle rabbits; intact sites had no
irritation at 0, 24, 48 hours after patch renoval; toxicity category 1V,
JSB/ GTP, 02/10/87; study status changed to suppl enental ; SRM 09/28/87; study
status changed to acceptable; SRM 12/21/88.

Dermal Sensitization

The need for Dermal Sensitization Studies will be determ ned by the Wbrker,
Heal th and Safety Branch.

ACUTE STUDI ES - Suppl enent al

Acute Oal Toxicity

50670- 003; 38304; "Medi an Lethal Dose (LD50) OF DPX-F5384 10WP In Rats - EPA
Proposed Guidelines" (HLR # 249-84, MR # 4581-178); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE, 06/27/84; Bensul furon Methyl,
10% ( DPX- 5384 10WP); 400 mg / m corn oil, 5000 ng/kg to 5 fasted rats/sex by
oral gavage; no deaths, no significant toxicity during 14-day recovery, no
treatnment-rel ated abnormalities at 14-day necropsy; LD50 > 5000 ng/ kg; toxicity
category 1V; study unacceptabl e but upgradeable with identification of test
material; VdV/KP, 12/30/85; one-liner revised, SRM 09/28/87; study status
changed to suppl enental; SRM 12/ 20/ 88.

Acute Dermal Toxicity

50670- 003; 38305; "Skin Absorption LD50 Study I n Rabbits, Final Report" (Project
# 201-728); Hazleton Laboratories Anerica, Inc., Vienna, VA, 04/12/84;
Bensul furon Met hyl, 10% ( DPX- F5384 10WP); aqueous paste, 2000 ng/ kg applied to
abraded skin under occl usive dressing for 24 hours to 5 rabbits/ sex; observed
14 days post - exposure, no deat hs, no toxi c synptons, no dermal effects, necropsy
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not perforned; LD50> 2000 ng/kg; toxicity category Il1; study unacceptabl e but
upgradeable with identification of fornmulation of test material; VdV/KP,
12/ 30/ 85; one-liner revised, SRM 09/30/87; study status changed to

suppl enental ; SRM 12/ 20/ 88.

Acute |Inhalation Toxicity

50670- 003; 38306; "Inhal ati on Medi an Let hal Concentrati on (LC50) O | NF-5384-64
By EPA Gui delines” (HLR# 267-84, MR # 4581-178, H# 15, 305); Haskel |l Laboratory
for Toxicology and Industrial Medicine, Newark, DE;, 06/26/84; Bensulfuron
Met hyl , 10% ( DPX- 5384 10WP); nose-only exposure of 10 rats / sex to 4.0 or 5.1
ng/|l respirable powder for 4 hours; observed 2 weeks, no deaths, "nobderate"
wei ght | oss on day 1, no significant treatnent-rel ated synptons, necropsi es not
perforned; LC50 >5ng/l (4 hours); toxicity category |IV; study unaccept abl e but
upgradeable with identification of formulation of test material; VdV/ KP,
12/31/85; one-liner revised, SRM 09/30/87; study status changed to
suppl emrental ; SRM 12/ 20/ 88.

Primary Eye Irritation

50670-003; 38309; "Primary Eye Irritation Study i n Rabbits, Haskell No. 15, 305,
Final Report" (Project # 201-729, HLR # HLO 184-84, MR # 4581-178); Hazl eton
Laboratories Anerica, Vienna, VA, 03/26/84; Bensul furon Met hyl, 10%( DPX- F5384
10WP, | NF-5384-64); 33 ng solid placed in conjuctival sac of 1 eye / 9
(rmal e/femal e?) rabbits, 3/9 eyes washed 10 seconds after exposure, no ocul ar
irritation seenin any eyes at 24, 48, 72 hours post-exposure; toxicity category
'V, study unacceptabl e but upgradeable with identification of fornulation of
test material; VvdV/ KP, 12/31/85; one-liner revised, SRM 10/05/87, 01/20/88;
study status changed to supplenental; SRM 12/21/88.

50670-014; 42125. Addendum to 50670; 38309. Registrant submtted
rati onal e for dose.

50670-024; 64874. Addendumto 50670; 38309. Contains m ssing pages.

Primary Dermal Irritation

50670-013; 41867; "EPA Skin Irritation Study In Rabbits, Haskell No. 15, 305,
Fi nal Report" (Project # 201-730, HLR # HLO 177-84, MR # 4581-178); Hazl eton
Laboratories Anerica, Vienna, VA, 03/26/84; Bensul furon Methyl, 10% ( DPX- F5384
10WP; | NF-5384-64); 0.5 g as aqueous paste applied under occl usi ve wr appi ng for
24 hours to 2 abraded and 2 intact skin sites / 6 male rabbits; no dernal
irritation observed at 0 and 24 hours post-treatnent; toxicity category |V,
study unaccept abl e but upgradeable with identification of fornulation of test
material; JSB/JC, 04/04/86; one-liner update, SRM 10/13/87; study status
changed to supplenental; SRM 12/21/88.

50670-003; 38307; "EPA Skin Irritation Study In Rabbits, Haskell No.
15,305, Final Report" (Report # 201-730); Hazleton Laboratories
Anerica, Inc., Vienna, VA, 03/26/84; study unacceptable (pages
m ssing); see conpl ete study at doc. # 50670-013, rec. # 41867; VdV/ KP,
01/ 09/ 86.

Dermal Sensitization

Dermal sensitization studies are no | onger revi ewed by Medi cal Toxi col ogy. The
need and adequacy of these studies will be determ ned by the Wrker, Health and
Saf ety Branch.
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50670-003; 38299; "Primary Skin Irritation And Sensitization Test On Qui nea
Pigs" (HLR # 857-81, MR # 0581-975, H # 14,205); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE;, 01/05/82; Bensul furon Methyl,
95% (| NF-5384-7); study unacceptable; VdV/KP, 01/09/85.

50670-003; 38308; "Primary Skin Irritation And Sensitization Test On Cui nea
Pigs, Haskell No. 15,305, Revised Final Report" (Project # 201-731, HLR #
HLO 296- 84, MR # 4581-178); Hazl eton Laboratories America, Inc., Vienna, VA
07/ 11/ 84; Bensulfuron Methyl, 10% (DPX-F5384 10WP, | NF-5384-64); study
unaccept abl e; VvVdV/ KP, 12/ 31/ 85.

50670-014; 42126; "Du Pont Londax® Her bi ci de CDFA Revi ew of Toxi col ogy"; E. 1.
du Pont de Nemours & Co., WImngton, DE, 03/04/86; rebuttal to CDFA's
criticisnms of dermal sensitization studies (doc. # 50670-003, rec. #' s 38299,
38308); no worksheet; SRM 10/ 13/ 87.

50670-015; 62106; "Dernmal Sensitization Study Wth I NF-5384-85 I n Gui nea Pi gs"
(HLR # 675-86); Haskell Laboratory for Toxicology and Industrial Medicine,
Newar k, DE; 12/11/86; Bensulfuron Methyl, 60% study not evaluated for
acceptability; no worksheet; SRM 11/04/87.

Speci al St udi es

50670-013; 41865; "Median Lethal Dose (LD50) OF INF-5384-52 In Rats -
Intraperitoneal” (HLR # 252-84, MR # 4581-146); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE; 06/04/84; Bensul furon Methyl,
purity unspecified; suspension in acetone/saline (15% 85%, 10000 ng/kg to 10
mal e rats, i.p., ani mal s observed 14 days post - exposure; clinical signsincluded
| et hargy, ataxia, no righting reflex, clear and/or red ocular and nasal
di scharges, wet and/or stained perineum hunched posture, noderate to severe
wei ght | oss for 2 days after dosing, and cyst formation at injection site; no
pat hol ogy report; LD50 > 10000 ng/ kg; suppl enental information; no worksheet;
SRM 09/ 28/ 87.

50670- 003; 38303; "Medi an Let hal Dose (LD50) OF I NF-5384-52 In Rats -
Intraperitoneal” (HLR # 252-84, MR # 4581-146); Haskell Laboratory for
Toxi col ogy and I ndustrial Medicine, Newark, DE; 06/04/84; Bensul furon
Met hyl ; study unacceptabl e (m ssing pages); see conpl ete study at doc.
# 50670-013, rec. # 41865; VvdV/ KP, 12/30/85.

SUBCHRONI C STUDI ES

50670-003; 38315; "DPX-F5384: 13-Wek Oral Subchronic Toxicity Study In M ce";
The Institute of Environnental Toxicol ogy, Kodaira, Tokyo, Japan; 10/03/84;
Bensul furon Met hyl, 95% 0, 300, 1000, 3000, or 10000 ppmin diet fed to 20 m ce
/| sex for 13 weeks; notreatnent-related clinical signs, increased |iver weight
and cloudy liver color (males 1000, 3000, 10000 ppm fenmles 10000 ppn);
centrilobular swelling (males 3000, 10000 ppm fenmal es 10000 ppm; no adverse
effect; NCEL = 300 ppmZ 38.9 ng/ kg/day (liver weight / brain weight in nmales);
study unacceptable (not signed, no G.LP audit); study upgradeable; DS/ AA,
12/ 30/ 85; one-liner update, SRM 10/14/87.

** 50670-005; 38317; "N nety-day Feedi ng And One-gener ati on Reproducti on St udy
In Rats Wth Benzoic Acid, 2-[[[[ (4, 6-D nmet hoxy-2-pyrim di nyl)am no] carbonyl |
am no] sul fonyl nethyl]-, Methyl Ester*, (INF-5384)" (HLR # 186-83, MR # 4577);
Haskel | Laboratory for Toxi col ogy and | ndustri al Medi ci ne, Newar k, DE; 03/ 29/ 84,



CDFA MEDI CAL TOXI COLOGY
|.D. No. 113538
Page 7 of 13

Subchronic Oral (821); Bensul furon Methyl, 95.7 - 98.5% 0O, 100, 1500, 7500 ppm
in diet fed to 16 rats / sex for 90 days; 10 rats / sex necropsied; no
dose-related clinical signs, increased relative |iver weights and decreased
stai ning of centrilobular regionin males at 7500 ppm el evat ed body and organ
wei ghts in femal es at 100, 1500, 7500 ppmbut not dose-related, mld henolytic
anema in males at 7500 ppm no adverse effect; NCEL = 1500 ppm (henol ytic
anem a in mal es); study acceptable; VWWCNA, 12/18/85; one-liner updated, SRM
10/ 14/ 87.

** 50670-007; 38320; "Three-nonth Feeding Study In Dogs Wth | NF-5384" (HLR #
3-85, MR# 7287-001); Haskel | Laboratory for Toxi col ogy and I ndustri al Medi ci ne,
Newar k, DE; 05/01/85; Bensul furon Met hyl, approx. 95%( | NF-5384); 0, 100, 1000,
or 10000 ppmin diet fed to 4 beagles / sex for 90 days; no clinical synptons
observed, increased serum al kal i ne phosphat ase and al ani ne am notr ansf er ase,
increased liver weights, bile stasis, centrilobular hepatocellular swelling,
hepat ocyt e necrosi s, and cal culi in gall bl adder at 10000 ppm no adverse effect;
NCEL = 1000 ppm (liver effects); initially reviewed as unacceptable (active
I ngredi ent not identified); VWWFM 12/20/85; active ingredient identified (at
doc. # 50670-003, rec. # 38279); study acceptable; SRM 10/16/87.

METABOLI SM STUDI ES

Met abol i sm Rat

50670- 013; 41866; "Metaboli smOF 14C- Label | ed DPX- F384 By Mal e And Fenal e Rat s”
(HLR # 293-84, MR # 4379-001); Haskell Laboratory for Toxi col ogy and I ndustri al
Medi ci ne, Newark, DE, 06/29/84; Bensulfuron Methyl, 98.4% m xtures of
unl abel | ed and | abelled (phenyl-14C, > 99% purity) active ingredient in
acetone:corn oil (1:9, low doses, 2 m; 3:7, high dose, 3 mM + 2 m corn oil)
adm ni stered by oral gavage to 2 rats / sex / dose, 1 trial / dose, 14.1 - 20
uG / rat, either 16 (I ow dose) or 2000 (high dose, 2 trials) ng/kg al one or 16
ng/ kg after 21 days on di et contai ni ng 100 ppmunl abel | ed active i ngredi ent (I ow
dose preconditioned); urine, feces, and expired 14Ccol |l ected 6-, 24-, 48-, 72-
and 96- hours post-dosing; aninmals sacrificed at 96 hours, LSC analysis of 14C
i n excreta, body fluids, and ti ssues; urinary and fecal netabolites isol ated and
anal yzed by sol vent extraction, TLC, HPLC, and M5; nean %recoveries of 14C +
S.D. for all dose groups, total =91.1 + 11.6% urine + feces = 89.2%+ 12.2%
expired air = 0% tissues + carcass = 0.42 + 0.52% unacceptable (5 aninmals /
sex /| doserequired; norational e for acetone in dosing vehicles; dosing vol unes
too | arge); not upgradeabl e; JSB/ DM 04/ 01/ 86; one-1liner update, SRM 10/ 29/ 87,
01/ 21/ 88.

50670-003; 38314; "Metabolism O 14C- Labell ed DPX-F384 By Ml e And
Femal e Rats" (HLR # 293-84, MR # 4379-001); Haskell Laboratory for
Toxi col ogy and Industrial Medicine, Newark, DE;, 06/29/84; study
unaccept abl e (pages m ssing); upgradeable; see conplete study at doc.
# 50670- 013, rec. # 41866; JG 12/31/85.

NOTE: Registrant has commtted to subm ssion of a new netaboli smstudy i n 1989
(letter dated 11/16/88, docunent #50670-029). Conditional registration is
reconmrended pendi ng submi ssion of an acceptabl e nmetabolism study in 1989.
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SB950- MANDATED HEALTH EFFECTS STUDI ES

Chronic Toxicity, Rat

** 50670-019; 55521; "Long-Term Feeding And Two-Ceneration, Four-Litter
Reproduction Study In Rats Wth |INF-5384" (HLR # 662-85, MRP # 4651-001);
Haskel | Laboratory for Toxi col ogy and | ndustri al Medi ci ne, Newark, DE, 01/17/ 86;
Chronic Toxicity (831); Bensulfuron Methyl, 95 - 95.9% continuous dietary
exposure of 0, 50, 750, or 7500 ppmto 80 rats/sex/dose for 24 nonths, 20
rat s/ sex/ dose used i n reproducti on sub-study, 10 rats/sex/dose sacrificed at 12
nont hs; decreased food consunpti on and body wei ghts i n femal es at 7500 ppm m | d
anem a in males at 24 nonths at 7500 ppm no dose-rel ated gross pathol ogi cal
abnormalities at 1- or 2-year necropsy, m nor histol ogical changes inlivers at
1- and 2-year necropsy at 7500 ppm no dose-related proliferative |esions; no
adverse effect; NOEL = 750 ppm (food consunption, body wei ght, liver effects,
anem a); study unacceptabl e and not upgradeabl e (no opht hal nol ogi cal exans);
SRM GTP, 11/12/87; SRM GTP, 01/26/88; study status changed to acceptable with
exenpti on fromopht hal nol ogi cal dat a (CDFA neno, 6/14/88) and subm ssi on of eye
hi st ophat hol ogy data (50670-029, 67728); SRM 12/19/88

50670- 006; 38319; "Long-term Feedi ng And Two-generation, Four-litter
Reproducti on St udy I n Rat s Wth Benzoi c Aci d,
2-[[[[ (4, 6-D met hoxy- 2-pyri m di nyl ) am no] car bonyl ] am no] sul f onyl net hy
11-, Methyl Ester, |INF-5384" (MR # 4651, HLR # 289-84); Haskell
Laboratory for Toxi col ogy and | ndustri al Medi ci ne, Newark, DE; 07/ 30/ 84
(study conducted 02/08/83 - 02/14/84); Conbined Chronic Feeding &
Oncogen/ Carcin (835); Bensul furon Methyl, > 95% study unacceptabl e
(interimreport); not upgradeable (interimreport); see conpl ete report
at doc. # 50670-019, rec. # 55521; VWWCNA, 12/20/85.

50670- 023; 64873. Addendum to 50670-019; 55521. Contains conplete
report.

50670-029; 67728. Addendumto 50670-019; 55521. Contains additional
eye hi st opat hol ogy dat a and st at enents of adequacy of eye exam nati ons.

Chronic Toxicity, Dog

** 50670-018; 55522; "A One-Year Feeding Study In Dogs Wth H14793" (Project

# 84-2835); Bio/dynamics, Inc., East MIIlstone, NJ; 01/16/86; Bensulfuron
Met hyl, 95.9% 0, 50, 750, or 7500 ppmin the diet of 5 beagles / sex / dose for
1 vyear; no dose-related «clinical signs observed, increased alanine
am notransferase, al kaline phosphatase, and |Iiver wei ghts and brown pi gnent ed
material in bile canaliculi at 7500 ppm no adverse effect; NCEL = 750 ppm
(liver effects, male - 21.4 ny/kg/day, female - 19.9 ny/kg/day); study
unaccept abl e and not upgradeabl e (no ophthal nol ogi cal data); SRM 11/05/87;
study status changed to acceptable with exenption from ophthal nol ogi cal data
(CDFA nenp, 6/14/88) and subm ssion of eye histophathol ogy data (50670-029,
67729); SRM 12/19/88

50670-029; 67729. Addendumto 50670-018; 55522. Contains additional
eye hi st opat hol ogy dat a and st at enent s of adequacy of eye exam nati ons.
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Oncogeni city, Rat

** 50670-019; 55521; "Long-Term Feeding And Two-Ceneration, Four-Litter
Reproduction Study In Rats Wt h | NF-5384" (HLR# 662-85, MR# 4651-001); Haskell
Laboratory for Toxicology and Industrial Medicine, Newark, DE 01/17/86;
Oncogeni city/ Carcinogenicity Study (832); Bensulfuron Mthyl, 95 - 95. 9%
continuous dietary exposure of 0, 50, 750, or 7500 ppmto 80 rats/sex/dose for
24 nont hs, 20 rats/sex/dose used in reproduction sub-study, 10 rats/sex/dose
sacrificed at 12 nont hs; decreased food consunpti on and body wei ghts i n fenal es
at 7500 ppm nild anemia in nales at 24 nonths at 7500 ppm no dose-rel ated
gross pat hol ogi cal abnormalities at 1- or 2-year necropsy, mnor histol ogical
changes in livers at 1- and 2-year necropsy at 7500 ppm no dose-rel ated
proliferative | esions; no adverse effect; NCEL = 750 ppm(food consunpti on, body
wei ght, liver effects, anem a); study accept abl e as Oncogeni ci ty/ Carci nogeni city
Study; SRM GIP, 11/12/87, 01/26/88; one-liner update, SRM 12/22/88.

50670- 023; 64873. Addendum to 50670-019; 55521. Contains conplete
report.

Oncogeni city, Muse

** 50670- 020; 55530; "DPX- F5384: 24-Month Oral Chronic Toxicity And Oncogenicity
Study In Mce" (Report # TX5384-1-86); The Institute of Environnmental
Toxi col ogy, Tokyo, Japan; 04/07/86; Bensulfuron Methyl, 95.9% continuous
di etary exposure of 0, 10, 150, 2500, or 5000 ppmto 92 m ce/sex/dose for 104
weeks; 10 m ce/sex/dose sacrificed at 52 and 78 weeks; no dose-rel ated
nortalities; no dose-related clinical signs; centril obular hepatocellular
swelling (mal es), cortical cysts and pelvic dilationinkidneys (fenal es), focal
hepat ocel | ul ar necrosis (fenmal es) at 5000 ppm no adverse effects; NOEL = 2500
ppm (mal e - 226 ng/ kg/ day, female - 227 ny/kg/day, |iver and ki dney effects);
st udy accept abl e as an oncogenicity study only; 11/13/87, SRM one-1iner update,
SRM 01/ 06/ 88.

Repr oducti on, Rat

** 50670-019; 55521; "Long-Term Feeding And Two-Generation, Four-Litter
Reproduction Study In Rats Wth I NF-5384" (HLR # 662- 85, MR# 4651-001); Haskel |
Laboratory for Toxicology and Industrial Medicine, Newark, DE 01/17/86;
Reproductive & Fertility Effects (834); Bensulfuron Methyl, 95 - 95.9%
continuous dietary exposure to 0, 50, 750, or 7500 ppm 20 FO rats/sex/dose
mat ed on days 97 - 112, Fla pups sacrificed 21 days postpartum 10 days | ater
FO's mated again, Flb pups weaned 21 days postpartum 90 days later 20 Flb
rat s/ sex/ dose mat ed, F2a pups sacrificed 21 days postpartum 10 days | ater Flb's
mat ed agai n, 10 F2b pups/ sex/ dose necropsi ed 21 days post partum FO's necropsi ed
after 1 or 2 years exposure; decreased food consunptions and body weights in
female FO's at 7500 ppm no dose-related nortality or abnormal clinical
chem stry observed in FO's during reproduction study, no dose-rel ated gross
pat hol ogi cal abnormalitiesin FO's at 1- or 2-year necropsy, m nor histol ogical
changes in FO livers at 1- and 2-year necropsy at 7500 ppm no dose-rel ated
effects on fertility, fecundity, or offspring viability; no dose-rel ated
pat hol ogy observed in F2b's; no adverse effect; NOEL = 7500 ppm ( hi ghest dose
tested); doses justified by 90-day pilot study (at doc. # 50670-005, rec.#
38317); study acceptable as a reproduction study; SRM 11/10/87; one-liner
update, SRM 01/06/88, 12/22/88.
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Ter at ol oqy, Rat

** 50670-004; 38316; "Devel opnental Toxicity Study of | NF-5384-38 By Gavage I n
The Rat" (MR # 4648-001, HLR # 1-84); Haskell Laboratory for Toxicol ogy and
| ndustrial Medicine, Newark, DE; 04/17/84; Bensul furon Methyl; 0, 50, 500, or
2000 mg/ kg in corn oil by gavage on gestation days 7-16 to 25 fenal es nmated on
day 1, sacrificed on day 21; analytical doses = 44 - 94% nom nal doses; no
maternal clinical signs observed, no maternal pathology observed; no
dose-related changes in incidence of pregnancy, number of corpora | utea,
I npl antation sites, resorptions, live fetuses, fetal weights; no dose-rel ated
fetal mal formations; devel opnental variations - extra ossification centers of
| unbar regi on (2000 ng/ kg); devel opnental retardations - decreased ossification
of sternebrea (2000 ng/ kg); NCEL(maternal) = 2000 ng/ kg (limt test, notoxicity
at > 1000 ng/ kg), NOEL(conceptus) =500 ng/ kg (skel etal devel opnental vari ati ons
and retardations); possible adverse effect - skeletal wvariations and
retardations, NCEL(conceptus, 440 ng/ kg) < NCEL(maternal, 1374 ng/ kg), nom nal
doses adjusted to nmean anal yti cal doses; study unacceptabl e (revi sed pages not
supplied, no rationale for dose levels, no fetal eye neasurenent data, no
hi storical data for del ayed devel opnental effects, insufficient explanationfor
variance in analysis of dose); NLH JAP, 12/17/85; request for revised pages
wi thdrawn (see CDFA nmenpo. 07/31/86); rationale for dose levels, fetal eye
measur enment data, and historical control data adequately addressed (at doc. #
50670- 014, rec. # 42128; see CDFAnmeno., 03/ 14/86); regi strant's expl anation for
variance in dose (at doc. # 50670-014, rec. # 42127) unacceptable (see CDFA
meno., 03/14/86); study acceptable (nom nal doses to be adjusted to nean
anal yti cal doses for NCEL's and exposur e assessnent, see CDFA neno., 03/ 14/ 86);
SRM 10/ 20/ 87.

50670-014; 42127; "F-5384 Du Pont Londax* Herbicide: Response To EPA
Concerns"; Haskell Laboratory for Toxicol ogy and I ndustrial Mdicine,
Newar k, DE; 12/17/85; Bensul furon Met hyl; suppl emental data addressing
deficiencies in dosing analysis of rat teratology study (at doc. #
50670-004, rec. # 38316); registrant's explanation for variance i n dose
unaccept abl e, nom nal doses to be adjusted to nean anal yti cal doses for
NCEL's and exposure assessnent (see CDFA neno., 03/14/86); SRM
10/ 20/ 87.

50670-014; 42128; "Response To Questions On Haskel |l Laboratory Report
1- 84 (Devel opnental Toxicity Study | NF-5384-38 By Gavage I n The Rat)";
Haskel | Laboratory for Toxicol ogy and I ndustrial Medicine, Newark, DE;
03/ 04/ 86; Bensul furon Met hyl ; suppl ement al dat a addr essi ng defi ci enci es
in rationale for dose levels, fetal eye neasurenent data, and
hi storical control data of rat teratol ogy study (at doc. # 50670-004,
rec. # 38316); registrant's expl anati ons acceptabl e (see CDFA neno.,
03/ 14/ 86); SRM 10/ 20/ 87.

Terat ol ogy, Rabbi t

** 50670-021; 55524; "I NF-5384. Devel opnental Toxicity Study In Rabbits Dosed
By Gavage On Days 7-19 OF Gestation" (HLR # 704-85, MR # 7364-001); 11/15/85;
Haskel | Laboratory for Toxicology and Industrial Medicine, Newark, DE;
Bensul furon Methyl, 99% O, 30, 300, or 1500 ng/ kg in 0.5%net hyl cellul ose by
gavage on gestation days 7-19 to 22 (0 ng/kg) or 20 (30 - 1500 ng/ kg) femal es
artificially insem nated on day O, sacrificed on day 30; naternal toxicity at
1500 ng/ kg - decreased body wei ght and food consunption, 1/20 aborted, 2/20
conplete fetal resorption, 2/20 deaths; no dose-related fetal toxicity or
mal f or mat i ons, decreased fetal wei ght at 1500 ng/ kg; NOEL(nmat ernal) = 300 ng/ kg
(body weight, food consunption, abortion, conplete resorption, death),
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NCEL(conceptus) = 300 ng/kg (decreased fetal weight); no adverse effect,
NOEL(conceptus) = NCEL(nmaternal); study acceptable; SRM 11/09/87.

Mut agenicity, Gene Mutation

** 50670-003; 38310; "Mutagenicity Evaluation In Sal nonella typhimurium' (HLR
# 609-1, MR # 0581-975); Haskell Laboratory for Toxicology and I|ndustrial
Medi ci ne, Newark, DE; 10/15/81; Bensul furon Met hyl, 95% (| NF-5384-7); 0, 0.01,
0.05, 0.1, 0.5, 1, 5, 10, or 25 ug / 108 bacteria/ 2.2 M 4.5%DVSO / plate,
+ activator (1.6 ng S-9 protein fromAroclor-induced rat livers, final 2.7 m
3.7 %DVSO), 2 plates / trial, 2trials / tester strain (TA1535, TA1537, TA98,
TA100), incubated 37 :C for 48 hours, adequate positive controls; no
cytotoxicity observed, decreased spontaneous revertants at 25 ug / plate; no
dose-related increases in revertants / plate; no adverse effects; study

acceptable; DS/JG 12/19/85; one-liner update, SRM 10/23/87, 12/22/88.

** 50670-013; 41868; "CHO HGPRT Assay For Gene Mutation" (HLR # 212-84, MR #
4581-146); Haskell Laboratory for Toxicol ogy and I ndustrial Medicine, Newark,
DE; 05/09/84; Bensul furon Met hyl, 95.9%(1 NF-5384-52); 3m of 0, 0.5, 1.0, 2.0,
3.0, or 4.0 nMBensul furon Methyl, 1% DVSO, / 5 X 105 CHO K1/ BH4 cells / fl ask,
2 flasks [/ trial, 2 trials / dose, + activation (S-9 protein from
Arocl or-induced rat livers, 1 ng/m), treated 18-19 (w thout activation) or 5
hours (with activation), post-incubated O (W o activation) or 21-25 hours (w
activation), 200 cells plated for viability test (7 day incubation), rest of
cells maintained in|log phase for 7 days by subcul turi ng 1 X106 cells 3 tines,
2 X 105 cells plated to neasure resistance to 1 X 10> M 6-t hi oguani ne (7 day
i ncubation), adequate positive controls; decreased viability at 4 mM (test
mat eri al preci pitated), no dose-rel ated i ncrease in 6-thi oguani ne resi stance;
no adverse effects; study acceptable; JSB/JG 12/19/86; one-liner update, SRM
10/ 26/ 87, 12/ 22/ 88.

50670- 003; 38312; "CHO HGPRT Assay For Gene Mutation" (HLR# 212-84, MR
# 4581- 146) ; Haskel | Laboratory for Toxi col ogy and | ndustri al Medi ci ne,
Newar k, DE; 05/09/84; study unacceptabl e (pages m ssing); see conplete
study at doc. # 50670-013, rec. # 41868; DS/ JG 12/31/87.

Mut ageni city, Chronpsone

** 50670-003; 38313; "ln Vivo Bone Marrow Chronpsonme Study In Rats, H# 14, 793,
Final Report" (HLA Project # 201-694, HLO 210-84, MR- 4581-156); Hazl et on
Laboratories Anerica, Inc., Vienna, VA, 04/19/84; Bensul furon Met hyl, "assumed
100% (| NF-5384-52); 0, 500, 1500, or 5000 ng/ kg by single oral gavageto 5 rats
/| sex [ group, S|ngle i p. injection of colchicine (2 ng/kg) 2 hours before
sacrifice (sacrifice at 6, 22, or 48 hours), fenur bone marrow cells scored for
chronosone aberrati ons, adequate positive controls; no dose-related toxicity
observed, no dose-related effect on mtotic index or chronosone aberrations,
limt test; no adverse effects; study acceptable; DS/ JG 12/19/85; one-liner
update, SRM 10/27/87.

** 50670-021; 55523; "In Vitro Evaluation OF | NF-5384-52 For Sister Chronmtid
Exchange I n Chi nese Hanmster Ovary (CHO Cells" (HLR # 683-86, MR # 4581-424);
Haskel | Laboratory for Toxi col ogy and | ndustri al Medi ci ne, Newar k, DE; 10/ 31/ 86;
Bensul furon Methyl, 95.9% 106 CHO K1/BH4 cells plated / flask, 24 hours | ater
treated for 2 hours wwth 10 m of O, 0.135, 0.27, 0.8, 1.35 or 2.7 mM
Bensul furon Methyl (1% DMSO / flask, 2 flasks / trial, 2 trials / dose, +
activation (1 ng S-9 protein from Aroclor-induced rat livers), followed by
treatnment for 24 - 26 hours with 3 ug BUDR/ m, incubated | ast 3 hours with 0.

ug Colcem d®& m, harvested by mtotic shake-off, adequate positive control s;
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mtotic del ay seen at 2. 7 nM+ activation; possible adverse effect - SCE at 1. 35
and 2.7 mMw thout activation (1.4 X background); study acceptable; SRM BD
12/ 04/ 87.

Mut ageni city, DNA

** 50670-003; 38311; "Unschedul ed DNA Synt hesi s/ Rat Hepatocytes In Vitro" (HLR
# 278-84, MR # 4581-146); Haskell Laboratory for Toxicology and Industria

Medi ci ne, Newar k, DE; 06/25/84; Bensul furon Methyl, 95.9% (1 NF-5384-52); 2 mi

of 0, 0.001, 0.01, 0.033, 0.1, 0.33, 1, 2, 3, or 3.5 mMMin 1%DMSO were appl i ed
to primary rat hepatocytes (attached to glass during 2-hour post-isolation
I ncubation) along with 10 uC thym dine [nmethyl-3H], incubated 18 hours at 37
:C, cells swollenwith 1%sodiumcitrate and fi xed with ethanol -gl acial acetic
acid (3:1), incorporation of 3H nmeasured radioautographically, 6 (0 M\ or 2
(0.001 - 3.5 mMV) replicates / trial, 2 trials / dose, adequate positive
controls; dose-related release of |actate dehydrogenase; no dose-rel ated
difference in 3H incorporation; no adverse effect; study acceptable; DS/ JG

12/ 19/ 85; one-liner update, SRM 10/27/87.

SUPPLEMENTAL STUDI ES

50670-003; 38300; "Ten-dose Oral Subacute Test In Rats" (HLR # 381-82, MR #
0581-975); Haskell Laboratory for Toxicol ogy and I ndustrial Medicine, Newark,
DE; 06/ 17/ 82; Speci al Toxi col ogi cal Testing (857); Bensul furon Met hyl, 95% 2200
ng in corn oil/kg/day, po, 5times / week for 2 weeks to 6 young adult rats, 3
rats necropsied 4 hours after |last dose, 3 rats recovered for 14-days then
necr opsi ed; slight decrease i n body wei ght during first week of treatnent; study
found acceptabl e to support registration as a Subchronic Oral Study (821); Vvdv,
12/ 23/ 85; rereviewdeternm ned that this was a pilot study; study status changed
to supplenental information; SRM 10/13/87.

50670-011; 38353; "Miutagenicity Evaluation In Salnonella Typhimurium' (HLR #
589-84, MR # 4581-241); Haskell Laboratory for Toxicology and Industri al
Medi ci ne, Newar k, DE; 01/ 11/ 85; Benzoic acid,
2-[[[[(5-chl oro-4, 6-di met hoxy- 2- pyri m di nyl ) am no] car bonyl ] am no] sul f onyl net h
yl]-, methyl ester; study acceptable, DS/JG 12/ 19/ 85; rerevi ewdet erm ned st udy
assessed the nutagenicity of a chlorinated degradation product of Bensul furon
Met hyl that could be found in drinking water; study status changed to
suppl ement al i nformation; SRM 10/23/87.
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CONCLUSI ONS: Do data support registration?

YES Data support registration in the toxicity category ascri bed.

RECOMVENDATI ONS: I n case of ongoi ng regi stration, register or do not register?
What ot her specific studies or data are requested?

CONDI TI ONAL REQ STRATI ON pendi ng subm ssi on of an accept abl e net abol i sm st udy
in 1989.

Regi strant submitted a new APPLI CATI ON FOR REG STRATI ON OF ECONOM C PO SON
(PESTI CI DE) and new | abel for a new fornul ation for DU PONT LONDAX® HERBI Cl DE
(63%active ingredient). The conpound |listed as the active ingredient and the
statenments of formulation on the present APPLI CATION FOR REG STRATI ON OF
ECONOM C PO SON (PESTICIDE) and |abel are essentially in agreenent and
essentially correct.

The acute oral, acute dernmal, acute inhalation, primary eye irritation, and
primary dermal irritation studies on the technical active ingredient are
accept abl e.

Acute oral, acute dermal, primary eyeirritation, and primary dermal irritation
studi es conducted with 60% i ngredient are acceptable for registration of the
fornul ated product.

An acute inhalation toxicity study is not required for the fornul at ed product
because it does not consist of an inhalable material.

The subchroni c, reproduction, teratol ogy, oncogenicity and nutageni city studi es
are accept abl e.

The rat nmetabolismstudy i s unacceptabl e and not upgradeable. Registrant has
conmtted to subm ssion of a new netabolism study in 1989.

Regi strant submtted additional histopathol ogi cal exam nation data for the rat
and dog chronic toxicity studies. |In the course of evaluating other Chronic
Toxicity Studies submtted by Du Pont, CDFA has stated that: "The
opht hal noscopi ¢ exam defi ci ency has been noted in data submtted to support
regi stration of other products of Du Pont. The subm ssion of the results of
mul tiple sections of eyes for mcroscopic exam nation from studi es on these
ot her products may upgr ade t hose studi es” (CDFA neno dat ed 6/ 14/88). CDFAfi nds
the rat and dog chronic toxicity studi es acceptable.

Stanton Morris Dat e
Pesti ci de Eval uati on Toxi col ogi st

Gary Patterson Dat e
Staff Toxi col ogi st

Joyce Cee Dat e
Staff Toxi col ogi st



ONGO NG REG STRATI ON
SUPPLEMENTAL | NFORVATI ON CR REVI EW WORKSHEET

. STUDY | DENTI FI CATI ON

Active Ingredient: Methyl

2-[[[[[ (4, 6-di met hoxypyri m di n-2-yl)am no] car bonyl ]

am no] sul fonyl ] met hyl ] benzoat e; Bensul furon Met hyl
Formul at ed Product Name: Du Pont Londax® Her bi ci de
SB 950 #: new active ingredient Docunment # 50670-004 Record #: 38316
Addendum t o Docunent #: Addendum t o Record #:
Study Type: Teratogenicity (833) CAS #:
Ful | Study Title: "Devel opnmental Toxicity Study of | NF-5384-38 By Gavage I n The

Rat" (MR # 4648-001; HLR # 1-84)

EPA Reg #: I D #: 105375
Conmpany Sponsor: E. |I. du Pont de Nenours and Co., Inc., WImngton, DE
Conducting Laboratory: Haskell Laboratory for Toxicology and |Industrial

Medi ci ne, Newar k, DE
Fi nal Report Date: 02/17/84

1. STUDY STATUS

A. Does this supplenental information or review lead to new concl usions
regardi ng the study's acceptability or changes in the status of possible
adverse health effects, conpared to the nost recent review? no

B. Is record # 38316 now conplete? yes
Is record # 38316 now acceptabl e? yes

Coul d study be upgraded with additional information (see VI)?

C. New"oneliner". One or two sentence sunmary of the study, its status, and
the conclusions, taking into account any suppl enmental infornmation.

50670- 004; 38316; "Devel opnental Toxicity Study of |NF-5384-38 By Gavage
In The Rat" (MR # 4648-001, HLR # 1-84); Haskel|l Laboratory for Toxi col ogy
and I ndustrial Medicine, Newark, DE, 04/17/84; Bensul furon Methyl; 0, 50,
500, or 2000 ng/kg in corn oil by gavage on gestation days 7-16 to 25
femal es mated on day 1, sacrificed on day 21; anal ytical doses = 44 - 94%
nom nal doses; no maternal clinical signs observed, no maternal pathol ogy
observed; no dose-related changes in incidence of pregnancy, nunber of
corpora lutea, inplantation sites, resorptions, live fetuses, fetal
wei ghts; no dose-related fetal mal formations; devel opnental variations -
extra ossification centers of |unbar region (2000 ng/ kg); devel opnent al
(one-liner continued on next page)

D. Are data adequate to support registration (if applicable)? yes

Stanton Morris Dat e
Pesti ci de Eval uati on Toxi col ogi st

Gary Patterson Dat e
Staff Toxi col ogi st



(one-liner continued from previous page)

retardations - decreased ossification of sternebrea (2000 ng/kg);

NOEL(maternal) = 2000 ng/kg (limt test, no toxicity at > 1000 ng/kg),
NOEL(conceptus) = 500 ng/kg (skeletal developnental variations and
retardations); possible adverse effect - skeletal variations and

retardations, NOEL(conceptus, 440 ng/kg) < NCEL(maternal, 1374 ny/kg),
nom nal doses adjusted to nean analytical doses; study unacceptable
(revi sed pages not supplied, no rationale for dose levels, no fetal eye
nmeasurenent data, no historical data for del ayed devel opnental effects,
i nsufficient explanation for variance in analysis of dose); NLH JAP
12/ 17/ 85; request for revised pages withdrawn (see CDFA nmeno. 07/31/86);
rationale for dose levels, fetal eye neasurenent data, and historica
control data adequately addressed (at doc. # 50670-014, rec. # 42128; see
CDFA nmeno., 03/14/86); registrant's explanation for variance in dose (at
doc. # 50670-014, rec. # 42127) unaccept abl e (see CDFA neno., 03/14/86);
study acceptabl e (nom nal doses to be adjusted to nean anal ytical doses
for NOEL's and exposure assessnment, see CDFA neno., 03/14/86); SRM
10/ 20/ 87.

[11. NATURE OF SUPPLEMENTAL | NFORMATI ON
I V. DI SCUSSI ON
No new data were reviewed. A summary of the data on significant devel opnent al

effects was prepared for hazard assesnent.

Summary of Significant Devel opnental Effects
(affected fetuses / total no. fetuses exam ned,

[affected |itters / total no. litters exam ned])
Dose (mg/kg) O 50 500 2000
Tot al Fetuses 304 274 313 333
Ti ssue / Effect Total Litters 24 20 23 25
ri bs
extra ossification
cent er 6/ 304 5/ 274 10/ 313 16/ 333!

[2/24] [3/20] [7/23] [8/25]

st ernebrea
partially or unossified 88/ 304 121/274 145/313 156/333"
[20/24] [19/20] [20/23] [23/25

hyoi d
partially or unossified 14/ 151 23/ 131 35/ 1492 31/ 156°
[ 9/ 24] [12/20] [15/23] [17/25

erent fromO ppm(p < 0.05).

L' Significantly f
ferent fromO ppm(p < 0.05) but within range of historical

> Significantly
controls.

dif
dif



CALI FORNI A DEPARTMENT OF FOCOD AND AGRI CULTURE
VEDI CAL TOXI COLOGY BRANCH

SUPPLEMENTAL | NFORVATI ON OR REVI EW WORKSHEET
. STUDY | DENTI FI CATI ON

Active ingredient: Bensul furon Methyl; Methyl
2-[[[[[ (4, 6-di met hoxypyri m di n-2-yl)am no] car bonyl ] am no
] sul fonyl ] met hyl ] benzoat e

For mul at ed product nane: Du Pont Londax® Her bi ci de

SB 950 #: new active ingredient Document #: 50670-023 Record #: 064873

Addendum t o Docunent #: 50670-019 Addendum to Record #: 55521

Study Type: Oncogenicity/ Carcinogenicity (832) CAS #:

Full Study Title: "Long-Term Feeding And Two-Generation, Four-Litter
Reproduction Study In Rats Wth | NF-5384" (HLR # 662-85, MR

# 4651-001)
EPA Reg #: I D #: NA
Conmpany Sponsor: E. |I. du Pont de Nenours & Co., Inc., WImngton, DE
Conducti ng Laboratory: Haskell Laboratory for Toxicology and |ndustrial

Medi ci ne, Newar k, DE
Fi nal Report Date: 01/17/86
Study Period: 02/08/83 - 02/15/85

1. STUDY STATUS

A Does this supplenental information or review |lead to new concl usions
regardi ng the study's acceptability or changes in the status of possible
adverse health effects, conpared to the nbst recent review? no

B. Is record # 55521 now conplete? yes, as an Oncogenicity Study only
Is record # 55521 now acceptable? yes, as an Oncogenicity Study only

C. New"one liner". One or two sentence sunmary of the study, its status, and
t he conclusions, taking into account any supplenmental information.

50670-019; 55521; "Long-Term Feeding And Two- Generation, Four-Litter
Reproduction Study In Rats Wth | NF-5384" (HLR # 662-85, MR # 4651-001);
Haskel | Laboratory for Toxicol ogy and Industrial Medicine, Newark, DE;
01/ 17/ 86; Oncogenicity/ Carcinogenicity Study (832); Bensul furon Mt hyl,
95 - 95.9% continuous dietary exposure of 0, 50, 750, or 7500 ppmto 80
rats/sex/dose for 24 nonths, 20 rats/sex/dose used in reproduction
sub-study, 10 rats/sex/dose sacrificed at 12 nonths; decreased food
(one-liner continued on next page)

D. Are data adequate to support registration (if applicable)?
yes, as an Oncogenicity Study only

Stanton Morris Dat e
Pesti ci de Eval uati on Toxi col ogi st

Gary Patterson Dat e
Staff Toxi col ogi st



CDFA MEDI CAL TOXI COLOGY BENSULFURON METHYL W64873. SO1
Page 2 of 6

(one-liner continued from previous page)

consunption and body weights in femal es at 7500 ppm mld anema in nales
at 24 nont hs at 7500 ppm no dose-rel at ed gross pat hol ogi cal abnornalities
at 1- or 2-year necropsy, mnor histological changes in livers at 1- and
2-year necropsy at 7500 ppm no dose-related proliferative |esions; no
adverse effect; NCEL = 750 ppm (food consunption, body weight, liver
ef fects, anem a); study acceptabl e as Oncogeni ci ty/ Carci nogenicity Study
only; SRM GTP, 11/12/87; SRM GIP, 01/ 26/ 88.

[11. NATURE OF SUPPLEMENTAL | NFORNVATI ON

V. DI SCUSSI ON

No new data were reviewed. A summary of the data on neoplastic |esions was
prepared for hazard assesnent.

Summary of Neopl astic Lesions for
InterimOne-year Sacrifice, Mles
(tunors / no. organs exam ned)

Dose (ppm 0 50 750 70
Ti ssue / Tunor No. in Goup 10 10 10 10
pituitary
adenoma, pars distalis 0/ 10 2/ 9 1/ 10 010
Tot al 0 2 1 0
Sunmary of Neopl astic Lesions for
InterimOne-year Sacrifice, Females
(tunmors / no. organs exam ned)
Dose (ppm 0 50 750 =0
Ti ssue / Tunor No. in Goup 10 10 10 10
pituitary
adenoma, pars distalis 0/10 0/10 1/10 Q10
Tot al 0 0 1 0




CDFA MEDI CAL TOXI COLOGY BENSULFURON METHYL W64873. SO1

Page 3 of 6

Sunmary of Neopl astic Lesions for

Fi nal Two-year
(tunmors / no.

Ti ssue / Tunor
liver
adenoma, hepatocel | ul ar
* carci noma, hepatocellul ar

ki dney
hemangi ona

ki dney

papi |l oma, transitional cel
* carcinoma, tubular
* hemangi osar coma

skel etal nuscle . .
* histiocytic sarcoma, nulticentric

sl een
hemangi ona
* hemangi osar coma
* histocytic sarcoma, nulticentric

brain

* astrocytoma

* ependynona

* granul ar cell tunor

nmesenteric | ynmph node
hemangi ona

pancr eas .
adenoma, islet cel

adrenal s
adenoma, cortex
pheochr onbcyt oma
* pheochr onocyt oma

pituitary
adenoma, pars distalis
adenoma, pars internedia

sciatic nerve
neur of i br ona _ _
* histocytic sarcoma, nulticentric

thyroid

adenonm, C-cell

adenoma, follicular cell
* caci noma, C-cel

(conti nued

Sacrifice, Males
or gans exam ned)

Dose (ppm 0 50 750 =0
No. in Goup 25 34 31 23

1/25 1/34 0/31 1UZ
0/25 2/34 1/31 (03

1/25 0/34 0/31 (02

0/25 1/34 0/31 02
0/25 0/34 1/31 1=
0/25 0/34 1/31 03

0/25 0/34 0/31 ¥Z

0/25 0/34 0/31 13
0/25 0/34 0/31 1=
0/25 1/34 0/31 03

0/25 0/34 0/31 12
0/25 0/34 1/31 (03
0/25 0/34 1/31 (03

0/25 0/34 1/31 03

4/25 7/34 4/31 223

0/25 0/34 1/31 (023
3/25 3/34 0/31 1=
1/25 2/34 2/31 02

13/25 19/32 11/31 B2
1/25 0/32 0/31 Q2

1/25 0/34 0/31 (02
0/25 0/34 0/31 13

0/25 1/34 3/30 02
1/25 2/34 1/30 023
2/25 2/34 2/30 023

on next page)



CDFA MEDI CAL TOXI COLOGY
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BENSULFURON METHYL

Sunmary of Neopl astic Lesions for

Fi nal Two-year
(tunmors / no.

Sacrifice, Mles

or gans exam ned)

(continued from previ ous page)

Ti ssue / Tunor
t hyrus
hemangi ona

manmmary gl and
adenoma

f ermur
* ost eosar conm

nose

* carci nom,
pal ate

* Osteosarcoma

squanous cell, hard

testes
adenoma, interstitial cel
* carci noma, sem nal vesicle,
metastatic

adi pose tissue
hemangi ona, nesenteric
| i pogranul ona
| i porma, ventrum

m scel | aneous
fibroma, subcutis,
fibroma, subcutis, ventrum
hemangi oma, skin, scrotum
| ei omyorma, subcutis, ventrum
neur of i broma, tai
papi | | oma, pinna,
papi | | oma, skin, head

* carcinoma, basal cell

* carcinoma, squanous cell

* carcinoma, squanous cell

gl and

* hemangi osarcoma, renal,

netastatic, nesentery

* histiocytic sarconm, nesentery,

mul ticentric
* histiocytic sarcoma, nulticentric
* histiocytic sarcoma, subcutis,
mul ticentric
Nunber of Primary Tunors
Nunber of Malignant Primary Tunors

dor sum

ear
ventrum

dor sum
zynbal

* mal i gnant tunors

Dose (ppm 0
No. in Goup 25

0/ 25
1/ 25

2/ 25
0/ 25

0/ 34
0/ 34

3/ 34
0/ 34

W64873. SO1
750 0
31 23
0/27 Q02
0/26 Q2
0/31 02
1/31 023
0/31 0=
2/31 223
1/31 023
0/ 31 Y23
0/31 0=
0/21 (0¥
0/21 Q014
0/21 114
0/21 114
0/21 (014
0/21 114
0/21 Q014
0/21 Q014
0/21 Q014
1/21 Q1
1/21 Q14
0/21 114
0/21 114
0/21 114
36 28
12 4
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BENSULFURON METHYL

Sunmmary of Neoplastic Lesions for

Fi nal

Ti ssue / Tunor

liver
adenoma, hepatocel | ul ar
* carci noma, hepatocellular

ki dney
l'i porma
* carcinoma, tubular,
met apl asi a

0sSseous

l ung

* sarconm, uterine, netastatic

col on
* adenocar ci noma

pancr eas

adenomn, islet cel
adr enal s
adenoma, cortex

pheochr onocyt oma

pituitary
adenoma, pars distalis

t hyroi d
adenoma, C-cel
* carci noma, C-cel

t hynus
t hynoma

manmmary gl and
adenoma
fi broadenoma (A)
fi broadenoma (B)
fi broadenoma (O
fibroma (O

* adenocar ci noma (A
* adenocar ci noma (B)
* fibrosarcoma
* sarcomm, uterine, netastatic
nose
fibroma

* carcinoma, squanous cel
ovaries

granul osa cel |l tunor

Two-year Sacrifice,
(tunmors / no.

Femal es
or gans exam ned)

Dose (ppm 0
No. in Goup 33

1/ 33
0/ 33
0/ 33
1/ 33

0/ 33

0/ 33

0/ 33

0/ 33
2/ 33

23/ 31

0/ 33
0/ 33

1/ 30

1/ 33
12/ 33
5/ 33
0/ 33
0/ 33
2/ 33
0/ 33
1/ 33
0/ 33

1/ 32
0/ 32

0/ 33

(conti nued on next page)

0/ 29

2/ 29

1/ 29
0/ 29

19/ 29

0/ 29
0/ 29

0/ 21

0/ 29
10/ 29
4/ 29
0/ 29
0/ 29
3/ 29
0/ 29
0/ 29
0/ 29

0/ 29
1/ 29

1/ 29

W64873. SO1
750 A0
36 35
0/36 (03>
1/36 03>
0/36 03>
0/36 03>
0/36 1>
1/36 03>
4/36 03>
0/36 03>
0/36 03>
19/36 2AD
0/36 1>
1/36 1P
0/34 1D
0/36 23A
11/36 13
2/36 23
1/36 1&#
0/36 UA
3/36 1A
1/36 1A
0/36 (03#A
0/36 UA
1/36 03>
0/36 1P
0/36 (03>



CDFA MEDI CAL TOXI COLOGY BENSULFURON METHYL
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Sunmary of Neopl astic Lesions for
Fi nal Two-year Sacrifice, Fenales
(tunmors / no. organs exam ned)
(continued from previ ous page)

Dose (ppm 0

W64873.

SO01

Ti ssue / Tunor No. in Goup 33
ut er us
* sarconma 0/ 33
adi pose tissue
l'i pora, nediastinum 1/ 32
m scel | aneous
adenoma, clitoral gl and 0/9
fibroma, ventrum 0/9
papi | | oma, ear, pinna 0/9
* carcinoma, basal cell, ventrum 0/9
* carcinoma, squanous cell, dorsum 1/ 13
Nunber of Primary Tunors 51
Nurmber of Malignant Primary Tunors 4

* mal i gnant tunors



CALI FORNI A DEPARTMENT OF FOOD AND AGRI CULTURE
MEDI CAL TOXI COLOGY BRANCH

SUPPLEMENTAL | NFORVATI ON OR PEER REVI EW WORKSHEET
| . STUDY | DENTI FI CATI ON

Active Ingredient: Bensul furon Methyl; Methyl
2-[[[[[ (4, 6-di met hoxypyri m di n-2-yl)am no] car bonyl ] am no]
sul fonyl ] met hyl ] benzoat e
Fornul ated Product Nane: Du Pont Londax® Her bi ci de
SB 950 #: new active ingredient Docunent #: 50670-020 Record #: 55530
Study Type: Oncogenicity/ Carcinogenicity (832) CAS #:
Ful | Study Title: "DPX-F5384: 24-Month Oral Chronic Toxicity And Oncogenicity
Study In Mce" (Report # TX5384-1-86)
EPA Reg #: | D #: 105375
Conpany Sponsor: E. |I. du Pont de Nenours and Conpany, Inc., WI mngton, DE
Conducting Laboratory: The Institute of Environnental Toxicol ogy, Tokyo, Japan
Fi nal Report Date: 04/07/86

1. SUMMARY OF WORKSHEET

A.  STUDY STATUS: Is report conplete? - yes
Is study acceptable? - yes
yes - Meets EPA guidelines yes - Has useful data
- Mnor variances from guidelines - Insufficient data
- Mjor variances from gui delines - Non EPA validated study
- Could be upgraded with additional - Oher

information (see VI-A)

B. CONCLUSIONS: Does this study as reported denonstrate a possible adverse
heal th effect?: no
If so, in what area?

C. ONE LINER-One or two sentence summary of the study:

50670- 020; 55530; "DPX-F5384: 24-Month Oral Chronic Toxicity And
Oncogenicity Study In Mce" (Report # TX5384-1-86); The Institute of
Envi ronnment al Toxi col ogy, Tokyo, Japan; 04/07/86; Bensulfuron Methyl
95.9% conti nuous dietary exposure of 0, 10, 150, 2500, or 5000 ppmto 92
m ce/ sex/ dose for 104 weeks; 10 m ce/sex/dose sacrificed at 52 and 78
weeks; no dose-related nortalities; no dose-related clinical signs;
centril obul ar hepatocellular swelling (rmales), cortical cysts and pelvic

(one-liner continued on next page)

D. ARE DATA ADEQUATE TO SUPPORT REG STRATION (if applicable)? yes

Stanton Morris Dat e
Pesti ci de Eval uati on Toxi col ogi st

Gary Patterson Dat e
Staff Toxi col ogi st



CDFA MEDI CAL TOXI COLOGY
page 2 of 6

BENSULFURNON METHYL

(one-liner continued from previ ous page)

dilation in kidneys (fenales),

f ocal

W55530. S02

hepat ocel | ul ar necrosis (femal es) at

5000 ppm notreatnment-relatedincreaseintunors; no adverse effects; NOEL
femal e - 227 ny/ kg/ day, liver and ki dney
effects); study acceptable; 03/27/89, SRM

= 2500 ppm(rmal e - 226 ngy/ kg/ day,

[11. NATURE OF SUPPLEMENTAL | NFORVATI ON

V. DI SCUSSI ON

No new data were reviewed. A summary of the data on neopl astic |esions was

prepared for hazard assesnent.

Summary of Neopl astic Lesions for

Al'l Ani mal s Exam ned, Ml es
(nunber of tunors)

Ti ssue / Tunor
hemat opoi etic & | ynphatic system
di agnosi s:
* nyel oid | eukem a
* mal i gnant | ynphoma
| ynph nodes (others):
* hemangi osar coma
spl een:
* hemangi osar coma

respiratory system
nasal cavity:
* adenocar ci nona
| ung:
adenonma
* adenocar ci noma
<nodul e/ mass not in section>

di gestive system

stomach (non-gl andul ar):
papil |l oma

stomach (gl andul ar):
adenoma

* osteosarcom

smal | intestine:

* adenocar ci noma

anus:

* squanous cell carcinonma

liver:
hepat ocel | ul ar adenoma
cystic chol angi ona
hemangi ona

* hepat ocel | ul ar carci noma

* fibrosarcom

Dose (ppm 0
No. Exam ned 92

= O Ok

16
24

OU'IHO% = o (@) o

(conti nued on next page)

14
26

ONPFROM o = oo o

w P+ ©OOo

10
22

RPOOOOW O O OpF o

2500 4
92 92
0 1
9 14
0 0
0 1
1 0
13 16
16 15
3 1
1 0
0 1
0 1
0 0
0 0
27 40
0 1
0 2
5 9
0 0



CDFA MEDI CAL TOXI COLOGY BENSULFURNON METHYL WD55530. S02
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Sunmary of Neoplastic Lesions for
Al'l Animal s Exam ned, Ml es
(nunmber of tunors)
(continued from previ ous page)

Dose (ppm 0 10 150 2500 S
Ti ssue / Tunor No. Exam ned 92 92 92 92 92
___________________________________ |_________________________________________
l'iver (continuation)
* hemangi osar coma 1 2 0 0 0
<nodul e/ mass not in section> 0 0 0 0 1
pancr eas:
aci nar cell adenoma 0 2 0 0 0
islet cell adenoma 0 2 0 0 0
urinary system
ki dney:
adenoma 1 0 1 0 1
<nodul e/ mass not in section> 2 0 0 0 0
uri nary bl adder:
* transitional cell carcinona 0 0 1 0 0
geni tal system
testis:
adenonna 0 2 1 2 2
interstitial cell tunor 1 2 1 4 2
epi di dym s:
adenoma 0 0 0 1 0
vas def erence:
<nodul e/ mass not in section> 0 0 0 1 0
sem nal vesicl e:
adenoma 0 1 0 0 0
* | ei onyosar coma 0 0 0 1 0
preputial gl and:
adenonma 1 0 0 0 0
endocri ne system
pituitary:
* anterior adenocarci noma 0 1 0 0 0
t hyroi d:
follicular adenonma 0 0 1 0 1
par at hyr oi d:
adenonna 0 0 0 0 1
adr enal
cortical adenoma 1 1 0 1 3
pheochr onocyt oma 1 0 0 0 0
sense organs
har deri an gl and:
adenonma 12 11 10 13 12
* adenocar ci noma 0 1 0 0 0
i ntegumentary system
ski n:
papi | | oma 1 0 1 0 1
fibrom 0 0 1 0 0
* sebaceous adenocar ci noma 0 0 0 1 0

(conti nued on next page)



CDFA MEDI CAL TOXI COLOGY BENSULFURNON METHYL WD55530. S02

page 4 of 6

Sunmary of Neoplastic Lesions for
Al'l Animal s Exam ned, Ml es
(nunmber of tunors)
(continued from previ ous page)

Ti ssue / Tunor

skin (continuation)

* flbrosarcona

* hemangi osar coma

* osteosarconma _ _

<nodul e/ mass not in section>

Nunber of Tunors
Nunmber of Malignant Tunors

* mal i gnant tunors

Dose (ppm 0 10 150 2500 S
No. Exam ned 92 92 92 92 92

Summary of Neopl astic Lesions for

Al Aninmals

Exam ned, Fenunl es

(nunber of tunors)

Ti ssue / Tunor
hemat opoi etic & | ynphatic system
di agnhosi s:
* nyel oid | eukem a
* malignant | ynphoma
| ynph nodes (others):
* hemangi osar coma
spl een:
hemangi ona
* hemangi osar coma

respiratory system
| ung:
adenona
* adenocar ci noma
<nodul e/ mass not in section>

di gestive system

esophagus:
papi | | oma

stomach (gl andul ar):
* | el omyosar coma
smal | intestine:
* adenocar ci noma
* hemangi osar coma

anus:
papi | | oma

* squanous cell carcinona

liver:

hepat ocel | ul ar adenoma
cystic chol angi ona

Dose (ppm 0 10 150 2500 W
No. Exam ned 92 92 92 92 92

0 0 1 0 0
25 25 26 32 33
1 0 0 0 0
2 0 1 0 0
1 2 0 3 1
11 6 16 8 17
14 17 8 11 11
2 2 0 1 2
0 0 1 0 0
0 1 0 0 0
0 0 0 1 0
0 0 1 0 0
0 1 0 0 0
0 0 0 0 1
3 2 5 4 6
0 0 0 0 1



CDFA MEDI CAL TOXI COLOGY BENSULFURNON METHYL WD55530. S02
page 5 of 6

(continued on next page)
Summary of Neopl astic Lesions for
Al Animal s Exam ned, Fenal es
(nunber of tunors)
(continued from previ ous page)

Dose (ppm 0 10 150 2500 S5W
Ti ssue / Tunor No. Exam ned 92 92 92 92 92
___________________________________ | = m s m e i
liver (continuation):
hemangi oma 1 0 1 0 0
* hemangi osar coma 0 0 0 0 1
<nodul e/ mass not in section> 0 0 0 0 1
pancreas:
i slet cell adenona 0 2 0 1 0
geni tal system
ovary:
granul osa cell tunor 0 1 0 0 0
theca cell tunor 0 0 1 1 0
| ut eorma 1 0 1 1 0
adenoma 1 0 1 0 2
hemangi oma 0 0 0 2 0
* adenocar ci nona 0 0 0 0 1
* fibrosarcom 0 0 0 1 0
* hemangi osar coma 2 1 0 0 0
* | el onmyosar coma 0 0 1 0 1
<nodul e/ mass not in section> 0 0 0 1 0
ut er us:
endonetrial stromal polyp 4 5 1 2 2
adenoma 0 0 2 3 0
hemangi ona 0 0 0 1 2
| ei omyoma 2 1 2 4 1
* adenocar ci nonma 0 0 0 1 0
* hemangi osar coma 0 1 0 0 0
* endonetrial stromal sarconma 0 0 0 1 1
* | el omyosar coma 1 3 5 1 4
vagi na:
| ei omyoma 0 0 0 0 1
endocri ne system
pituitary:
anteri or adenonma 3 4 5 3 2
* anterior adenocarci nom 0 0 0 0 1
t hyroi d:
follicular adenoma 0 0 1 0 0
adrenal :
cortical adenoma 2 0 1 1 0
pheochr onocyt ona 1 0 0 0 1
nervous system
cerebrum
* mal i gnant neni ngi oma 0 0 0 0 1
muscul o- skel etal system
bone (fenur):
ost eonn 0 0 0 0 1
* hemangi osar coma 0 1 0 0 0




CDFA MEDI CAL TOXI COLOGY
page 6 of 6

BENSULFURNON METHYL

(continued on next page)

Summary of Neopl astic Lesions for
Al Animal s Exam ned, Fenal es

(nunber of tunors)

(continued from previ ous page)

Ti ssue / Tunor
bone (others):
ost eona

sense organs
har deri an gl and:
adenonma
* adenocar ci nona
auricl e:
* fibrosarcoma

i ntegunentary system
ski n:
papi | | oma
fibroma
squanous cell carci noma
fi brosarcoma
| i posar coma
hermangi osar coma
| ei omyosar coma
r habdonyosar coma
<nodul e/ mass not di agnhosed
due to autol ysis>
manmmary gl and:
adenoma
* adenocar ci noma

¥ Ok X X ¥ X

body cavities
abdomi nal cavity:
* | i posarconma
* hemangi osar coma
* malignant fibrous histocytom

Nunber of Tunors
Nunber of Malignant Tunors

* mal i gnant tunors

Dose (ppm 0
No. Examnm ned 92

o o OQONONONO

wWN o RPORPFRPWOOR

W55530. S02
150 2500 3W
92 92 92
0 0 1
7 8 8
0 0 1
0 0 0
0 0 0
0 0 1
0 0 1
0 2 3
0 0 0
0 3 0
0 1 0
3 1 0
1 0 0
1 2 1
3 6 4
0 0 0
0 0 1
0 0 1
95 107 117
48 66 70



CALI FORNI A DEPARTMENT OF FOOD AND AGRI CULTURE
MEDI CAL TOXI COLOGY BRANCH

SUPPLEMENTAL | NFORVATI ON OR PEER REVI EW WORKSHEET
| . STUDY | DENTI FI CATI ON

Active I ngredient: Bensul furon nethyl
Fornul ated Product Nane: Du Pont Londax Herbicide

EPA Reg #: | D #:

Docunent #: 50670-018 Record #: 055522

SB 950 #: New Active ingredient, none assigned

Addendum t o Docunent #: Sane Addendum t o Record #: Sane

Study Type: 831 - dog - chronic

Full Study Title: A one-year Feeding Study in Dogs with H14793
Conpany Sponsor: Du Pont

Conducting Laboratory: Bio/dynamcs, NJ,, Project 84-2835

Fi nal Report Date: 1/16/86

1. STUDY STATUS

A. Does this supplenental information or peer reviewl ead to new concl usi ons
regardi ng the study's acceptability or changes in the status of possible
adverse health effects, conpared to the nost recent review? NO

B. STUDY STATUS: Is report conplete? - Yes (as before)
I s study acceptable? - Yes (as before)
- Meets EPA gui delines Yes - Has useful data
Yes - Mnor variances from guidelines - Insufficient data
- Major variances fromguidelines - Non EPA val i dated study
- Could be upgraded wi th additional - Oher

i nformation (see Di scussion)

C. CONCLUSI ONS: Does this study as reported denonstrate a possi bl e adverse
health effect?: No (as before but see Di scussion Section)
If so, in what area?

D. New "one liner". Summary of the study, its status, and the concl usions,
t aki ng i nt o account any suppl enental i nformation or peer revi ewchanges.

No new 1-liner - see review of 12/88, WG67729. 831.

50670-018; 55522; "A One-Year Feeding Study In Dogs Wth H14793" (Project
# 84-2835); Bio/dynamcs, Inc., East MI|Istone, NJ; 01/16/86; Bensul furon
Met hyl, 95.9% 0, 50, 750, or 7500 ppmin the diet of 5 beagles / sex /
dose for 1 year; no dose-related clinical signs observed, increased
al ani ne am not ransferase, al kaline phosphatase, and |iver weights and
brown pignmented material in bile canaliculi at 7500 ppm no adverse

effect; NOEL = 750 ppm (liver effects, male - 21.4 ng/kg/day, fenmale -
19.9 ny/ kg/ day); study unacceptable and not upgradeable (no
opht hal nol ogi cal data); SRM 11/05/87; study st atus changed to accept abl e
wth exenption from ophthal nol ogi cal data (CDFA neno, 6/14/88) and
subm ssi on of eye hi st ophat hol ogy data (50670-029, 67729); SRM 12/19/88

Staff Toxi col ogi st Dat e
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[11. NATURE OF SUPPLEMENTAL | NFORVATI ON

No new dat a.

' V. DI SCUSSI ON

In the course of preparing the risk assessnent docunent for Londax, it was
noted that the review of the one-year dog study indicated a NOEL of 750 ppm
t he m d-dose, rather than 7500 ppm the high dose, based upon |iver changes
and el evated enzyne | evel s at 7500 ppm At the tinme of the initial reviewand
the supplenentary review, these changes were not identified as "possible
adverse effects”. The reason for this decision was based on a judgnent that
they were not of toxicological concern but, being conservative, the NOEL was
considered to be 750 ppm The incidences of the findings reported are given
bel ow

0 50 750 7500 ppm
Brown pignent in bile
canal i cul
Mal es 1/5 0/5 0/5 5/5¢
Femal es 0/5 0/5 0/5 5/ 5*

®Thi s incidence was not indicated as statistically significant in the report
but has a p = 0.024 by Fisher's exact test wi thout correction. The incidence
in females was noted with and "*" as p < 0.05 when actually p = 0.004 by
Fi sher's exact w thout correction.

I n addi ti on, al kal i ne phosphat ase and al ani ne am not r ansf erase | evel s i n bl ood
were elevated at 7500 ppmin males and females as early as nonth 1 of the
study. At termination, they were as follows:

Al k Phosphatase (11U L)

Mal es 34 33 39 164

Femal es 52 35 53 160
Al ani ne am notransferase (SGPT) (11U L)

Mal es 21 27 60

Femal es 21 23 24 43

The only control range of values for these enzynmes in the dog (type not
stated) is froman unknown source fromthe literature. The range for SGPT is
5- 40 units/100 M and for al kal i ne phosphatase as 1 - 4 units/ 100 m wi t hout
the "units" being defined.



CALI FORNI A DEPARTMENT OF FOOD AND AGRI CULTURE
MEDI CAL TOXI COLOGY BRANCH

SUPPLEMENTAL | NFORVATI ON OR PEER REVI EW WORKSHEET
| . STUDY | DENTI FI CATI ON

Active Ingredient: Bensul furon nethyl (Londax)
For mul at ed Product Nane:

EPA Reg #: | D #:

Docunent #: 50670-020 Record #: 055530

SB 950 #: None assigned, new active ingredient

Addendum t o Docunent #: Sane Addendum t o Record #: Sane

Study Type: 832 - oncogenicity - nopuse

Full Study Title: DPX-F5384: 24-Mnth Oral Chronic Toxicity and Oncogenicity
Study in Mce

Conpany Sponsor: du Pont

Conducting Laboratory: The Institute of Environmental Toxicol ogy, Japan

Fi nal Report Date: 4/7/86

1. STUDY STATUS

A. Does this supplenental information or peer reviewl ead to new concl usi ons
regardi ng the study's acceptability or changes in the status of possible
adverse health effects, conpared to the nbst recent review? NO

B. STUDY STATUS: Is report conplete? - Yes (as before)
Is study acceptable? - Yes (as before)
Yes -  Meets EPA guidelines Yes - Has useful data
- Mnor variances from guidelines - Insufficient data
- Major variances fromguidelines - Non EPA val i dated study
- Coul d be upgraded with additional - Oher

i nformation (see Di scussion)

C. CONCLUSI ONS: Does this study as reported denonstrate a possi bl e adverse
health effect?: No (as before) See Discussion section bel ow
If so, in what area?

D. New"one liner". Summary of the study, its status, and the concl usions,
taking i nt o account any suppl enmental i nformati on or peer revi ewchanges.
No new one-liner - see previous worksheets.

Staff Toxi col ogi st Dat e

[11. NATURE OF SUPPLEMENTAL | NFORVATI ON
None.

' V. DI SCUSSI ON

In the course of preparing the risk assessnent docunent for Londax, the issue
of potential effectsintheliver arose as |iver effects were noted in several
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Page 2

studi es. Although the neoplastic findi ngs have been addressed i n detail (see
W)55530. S02), the non-neoplastic incidences were not conpiled in the review
docunent. These are now |isted bel ow

0 10 150 2500 5000 ppm
Li ver
Hepat ocel | ul ar swel i ng
Mal es 0/ 92 0/ 92 0/ 92 1/ 92 71 92**
Fenal es Not listed in the table
Focal necrosis
Mal es 4/ 92 3/ 92 5/ 92 2/ 92 3/ 92
Fenal es 5/ 92 2/ 92 8/ 92 5/ 92 12/ 92ns
Ki dney
Cysts
Mal es 15/ 92 14/ 92 14/ 92 10/ 92 10/ 92
Femal es 7/ 92 13/ 92 8/ 92 7/ 92 13/ 92ns
Pelvic dil ation
Mal es 24/ 92 29/ 92 25/ 92 16/ 92 15/ 92
Femal es 2/ 92 8/ 92* 9/ 92* 9/ 92* 6/ 92ns

ns: not significant by Fisher's exact test.
* p <0.05 ** p <0.01 by the sanme test.

The study was consi dered negative for tunorigenicity and the i nconsi stency of
the other findings above between sexes nmke toxicological significance
doubtful, especially at reasonably high doses. A NCEL of 2500 ppm was
establ i shed for these effects.
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APPENDIX B

California Department of Food and Agriculcture
Worker Health and Safety Branch

Human Exposurs Assessmenc
LONDAX

April 10, 1989

Londax Herbicide is to be used in rice at very low ratas of application,
i.e., 1 oz a.i. per acre. It is a dry flowable formulation and contains 60
percent bensulfuron mechvl. Mixing and loading for typical avplicazion in

Sutter, Yole and Colusa counciss wera considarad.

Limited data are available for very dilute mixtures [mixer/loader exposurs
(6 ug/kg/hr) for an insascticide-miticide used at low rates (0.1 - 0.3 o=z
a.i. per acre in citrus (Document No. 50406-005)], such as the proposad
Londax mixture. A 0.15 EC containing two percent active ingredient is usad
as a surrogate for Londax Herbicide. Potantial Dermal Exposurs was 6
ug/kg/hr. Based on the use rates the potentizl mixer/loader exposure is low.

The respective rates of application are 0.1 - 0.3 oz a.i. per acre for the
surrogate and 1.0 oz a.i. per acre for Londax Herbicide. Therefore, we have
included a correction factor of 1.0/0.1 in the estimate of Potential Daily
Absorbed Dosage. Assuming an eight (8) hour work day, the potential daily
absorbed dosage for Londax Herbicide, correctad for clothing penetration (10
percent) and assuming 100 percent dermal absorption in 24 hours, would be
estimatad as follows:

Potential Daily Absorbed Dosage

= (1.0/0.1)(6 ug/kg/hr)(8 hr)(0.10)= 48 ug/kg
These exposure estimates are based upon conssrvative assumptions. ?efore
final estimates can be made, Dermal Absorption and Mixer-Loader-Applicator
Studies using current equipment and facilities are required.



Characteristics of bensulfuron methyl (Londax®) applications on rice

Method: air
Formulation: dry flowable

Application rate: 1.67 ounces of product (1 ounce active ingredient) per
acre or 117.2 g/ha (70.2 g ais/ha)

Carrier: Water, minimum of five gallons per acre (46.75 1/ha)

Tank mixes: antidrift agents (polyvinyl aleohol and polyacry}amide based
materials) are recommended, may be mixed with methyl parathion

Application season: April 25 through June 10, with great majority.of ap-
plications occurring over a three-week period in May, corresponding
with the one to three leaf stage of rice seedlings

Mixer/loader activicies: During the bensulfuron methyl application
season, mixer/loaders also prepare airplanes to apply molinate ang
thiobencarb and, to a lesser degree, to seed newly flooded ricg fields
and to apply carbofuran and MCPA. During peak application periods,
mixer/loaders have the potential to be exposed to bensulfuron methyl
for six to eight hours per day.

JML: 4/18/89
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RESIDUE FILE NAME: LONDAX
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-06-1989/07:17:49
RELEVANT DOSE VALUE = 440.0000 MG/XG BODY WT/DAY
CHEMICAL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED

COMMENT:

- S o " ——— — . T — " ——— o e . v

DATE OF ANALYSIS:

04-06~13989

ACUTE EXPOSURE FOR CHILDREN 7-12 YEARS

T s S o, e . O o Tl i e P e o .t S T S~ — e WP > ol s

MEATS
DRY BEANS/PEANUTS

EGGS

MILK: NON-FAT SOLID

MILK: FAT SOLIDS

GRAINS (EXCL. RICE)/SOYBEANS/VE
STARCHY VEG. INCL. RICE/ SWEETP
TOMATOES

OTHER VEGETABLES INCL. BRASSICA
FRUITS

NUTS AND SEEDS

SUGARS

MISCELLANEOUS FOODS

WATER: FOOD BASED

WATER: NON~FOOD BASED

TOTAL ACUTE EXPOSURE:
MARGIN OF SAFETY:

FOODS USED IN MENU SCREEN ANALYSIS:

FOOD/FOODFORM

------ EXPOSURE-——~~——~—
MG/KG PERCENT
BODY WT/DAY OF RDV
0.001220 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000071 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.000000 0.00%
0.001292 0.00%

1 FISH-UNSPECIFIED

6 RICE-ROUGH

California Department of Food and Agriculture

—5 7

%340607.84

RESIDUE ADJUSTMT
(PPM) FACTOR
0.300000 1.00
0.020000 1.00

04-~06~-1989



——— - . e e o —

DATE OF ANALYSIS: 04-06-1989

e e S e _— —— — —— o " — — — — — —— e —— — —— — — " ———

ENU SCREEN ANALYSIS FOR LONDAX
ZSIDUE FILE NAME: LONDAX

ATE RESIDUE FILE CREATED OR LAST UPDATED: 04-06-1989/07:17:4°9
SLEVANT DOSE VALUE = 440.0000 MG/KG BODY WT/DAY

IEMICAL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED

MMENT :

ACUTE EXPOSURE FOR OVERALL 48-STATE POPULATION
—————— EXPOSURE———==—==—
MG/XKG PERCENT
MENU SCREEN CATEGORY BODY WT/DAY OF RDV
1 MEATS 0.000812 0.00%
2 DRY BEANS/PEANUTS 0.000000 0.00%
3 EGGS 0.000000 0.00%
4 MITK: NON-FAT SOLID 0.000000 0.00%
5 MILX: FAT SOQOLIDsS 0.000000 0.00%
6 GRAINS (EXCL. RICE)/SOYBEANS/VE 0.000046 0.00%
7 STARCHY VEG. INCL. RICE/ SWEETP 0.000000 0.00%
8 TOMATOES 0.000000 0.00%
9 OTHER VEGETARLES INCL. BRASSICA 0.000C00 0.00%
10 FRUITS 0.000000 0.00%
11 NUTS AND SEEDS 0.000000 0.00%
12 SUGARS 0.000000 0.00%
13 MISCELLANEQUS FOODS 0.000000 0.00%
14 WATER: FOOD BASED 0.000000 0.003%
27 WATER: NON-FOOD BASED 0.000000 0.00%
TOTAL ACUTE EXPOSURE: 0.000958 0.00%

MARGIN OF SAFETY: %459407.19

ODS USED IN MENU SCREEN ANALYSIS:
RESIDUE ADJUSTMT

FOOD/FOODFORM (PPM) FACTOR

FISH-UNSPECIFIED 0.300000 1.00

RICE-ROUGH 0.020000 1.00
04-06-1989

ifornia Department of Fcod and Agriculture

— 6 O
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MENU SCREEN ANALYSIS FOR 1O
RESIDUE FILE NAME: LONDAX
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-06-1989/07:17:
RELEVANT DOSE VALUE = 440.0000 MG/KG BODY WT/DAY

CHEMICAL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED
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COMMENT:
ACUTE EXPOSURE FOR INFANTS
------ EXPOSURE——————~
MG/KG PERCENT
MENU SCREEN CATEGORY BODY WT/DAY OF RDV
1 MEATS 0.001538 0.003%
2 DRY BEANS/PEANUTS 0.000000 0.00%
3 EGGS 0.000000 0.00%
4 MILK: NON~FAT SOLID 0.000000 0.00%
5 MILK: FAT SOLIDS 0.000000 0.00%
8 TOMATOES 0.000000 0.00%
10 FRUITS 0.000000 0.00%
11 NUTS AND SEEDS 0.000000 0.00%
12 SUGARS 0.000000 0.00%
13 MISCELIANEOUS FCODS 0.000000 0.00%
14 WATER: FOOD BASED 0.000000 0.00%
21 BRASSICA VEGETABLES 0.000000 0.00%
22 OTHER VEGETABLES EXCL. BRASSICA 0.000000 0.00%
23 SOYBEANS 0.000000 0.00%
25 GRAINS AND STARCHY VEGETABLES 0.000109 0.003%
27 WATER: NON-FOOD BASED 0.000000 0.00%
TOTAL ACUTE EXPOSURE: 0.001647 0.00%

MARGIN OF SAFETY: %267217.38

FOODS USED IN MENU SCREEN ANALYSIS:
RESIDUE ADJUSTMT

FOOD/FOODFORM ‘ (PPM) FACTOR
1 FISH-UNSPECIFIED 0.300000 1.00
25 RICE-ROUGH 0.020000 1.00
04-06-1989

california Department of Food and Agriculture

4/ -
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DATE OF ANALYSIS: 04-06-1389

INU SCREEN ANALYSIS FOR LONDAX
ZSIDUE FILE NAME: LONDAX

ATE RESIDUE FILE CREATED OR LAST UPDATED: 04-06-1989/07:17:49
SLEVANT DOSE VALUE = 440.0000 MG/KG BODY WT/DAY

TEMTCAYL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED

OMMENT :
ACUTE EXPOSURE FOR CHILDREN 1-6 YEARS
—————— EXPOSURE—-===——~—
MG/RG PERCENT
MENU SCREEN CATEGORY BODY WT/DAY OF RDV
1 MEATS 0.001650 0.00%
2 DRY BEANS/PEANUTS 0.000000 0.00%
3 EGGS 0.000000 0.00%
4 MILK: NON-FAT SOLID 0.000000 0.00%
5 MILK: FAT SOLIDS 0.000000 0.00%
6 GRAINS (EXCL. RICE)/SOYBEANS/VE 0.000100 0.00%
7 STARCHY VEG. INCL. RICE/ SWEETP 0.000000 0.00%
8 TOMATOES 0.000000 0.00%
10 FRUITS 0.000000 0.00%
11 NUTS AND SEEDS 0.000000 0.00%
12 SUGARS 0.000000 0.00%
13 MISCELLANEQUS FOODS 0.000000 0.00%
14 WATER: FOOD BASED 0.000000 0.00%
21 BRASSICA VEGETABLES 0.000000 0.00%
22 OTHER VEGETABLES EXCL. BRASSICA 0.000000 0.00%
27 WATER: NON-FOOD BASED 0.000000 0.00%
TOTAL ACUTE EXPOSURE: 0.001750 0.00%
MARGIN OF SAFETY: %251445.84

'"OODS USED IN MENU SCREEN ANALYSIS:
RESIDUE ADJUSTMT

FOOD/FOODFORM (PPM) FACTOR
1 FISH-UNSPECIFIED 0.300000 1.00
6 RICE-ROUGH 0.020000 1.00
04-06-1989

California Department of Food and Agriculture
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MENU SCREEN ANALYSIS FOR LONDAX

RESIDUE FILE NAME: LONDAX
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-06—-19839,/07:17:49

RELEVANT DOSE VALUE = 440.0000 MG/RG BODY WT/DAY
CHEMICAL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED

DATE OF ANALYSTIS:

04-0

6-1989

COMMENT :
ACUTE EXPOSURE FOR FEMALES 13 YEARS OR OLDER
------ EXPOSURE——=—=m==——
MG/RG PERCENT
MENU SCREEN CATEGORY BODY WT/DAY OF RDV
1 MEATS 0.000710 0.00%
2 DRY BEANS/PEANUTS 0.000000 0.00%
3 EGGS 0.000000 0.00%
4 MILK: NON-FAT SOLID 0.000000 0.00%
5 MILK: FAT SOLIDS 0.000000 0.00%
6 GRAINS (EXCL. RICE)/SOYBEANS/VE 0.000031 0.00%
7 STARCHY VEG. INCL. RICE/ SWEETP 0.000000 0.00%
8 TOMATOES 0.000000 0.00%
9 OTHER VEGETABLES INCL. BRASSICA 0.000000 0.00%
10 FRUITS 0.000000 0.00%
11 NUTS AND SEEDS 0.000000 0.00%
12 SUGARS 0.000000 0.00%
13 MISCELLANEOUS FOODS 0.000000 0.00%
14 WATER: FOOD BASED 0.000000 0.00%
27 WATER: NON-FOOD BASED 0.000000 0.00%
TOTAL ACUTE EXPOSURE: 0.000742 0.00%

MARGIN OF SAFETY: %593187.44

'O0ODS USED IN MENU SCREEN ANALYSIS:

FOOD/FOODFORM

1 FISH-UNSPECIFIED
6 RICE-ROUGH

alifornia Department of Food and Agriculture

¢ 3 -

RESIDUE
(PPM)

ADJUSTMT
FACTOR

0.300000
0.020000

1.00
1.00

04-06—-1989



RESIDUE FILE NAME: LONDAX
DATE RESIDUE FILE CREATED OR LAST UPDATED:

st s s s i =

DATE OF ANALYSIS:

04-06-1989/07:17:49

RELEVANT DOSE VALUE = 440.0000 MG/KG BODY WT/DAY
CHEMICAL IS ASSUMED TO BE UNIFORMLY DISTRIBUTED

ACUTE EYPOSURE FOR MAILES 13 YEARS OR OLDER

——— —

TOTAL ACUTE EXPOSURE:

—————— EXPOSURE==—————

_ MG/KG PERCENT

MENU SCREEN CATEGORY BODY WI/DAY OF RDV

1 MEATS 0.000853 0.00%
2 DRY BEANS/PEANUTS 0.000000 0.00%
3 EGGS 0.000000 0.00%
4 MILK: NON-FAT SOLID 0.000000 0.00%
5 MILK: FAT SOLIDS 0.000000 0.00%
6 GRAINS (EXCL. RICE)/SOYBEANS/VE 0.000040 0.00%
7 STARCHY VEG. INCL. RICE/ SWEETP 0.000000 0.00%
8 TOMATOES 0.000000 0.00%
S OTHER VEGETABLES INCL. BRASSICA 0.000000 0.00%
10 FRUITS 0.000000 0.00%
11 NUTS AND SEEDS 0.000000 0.00%
12 SUGARS 0.000000 0.00%
13 MISCELLANEOUS FOODS 0.000000 0.00%
14 WATER: FOOD BASED 0.000000 0.00%
27 WATER: NON-FOOD BASED 0.000000 0.00%
0.000893 0.00%

MARGIN OF SAFETY: %49

FOODS USED IN MENU SCREEN ANALYSIS:

California Department of Food

FOOD/FOODFORM

1 FISH-UNSPECIFTIED
6 RICE-ROUGH

_L L

and Agriculture

RESIDUE
(PPM)

0.3000
0.0200

2889.:

AL
;
00
00
04-06-



EXPOSURE ANALYSIS FOR LONDAX
RESIDUE FILE NAME: LONDAX

DATE OF ANALYSIS: 04-11-1989

DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-11-1989/12:25:08
ACCEPTABLE DAILY EXPOSURE = #97900000 MG/KG BODY WT/DAY

COMMENT: &3ish &=rice

TOTAL EXPOSURE BY POPULATION SUBGROUP

TOTAL EXPOSURE

POPULATION MG/RG

SUBGROUP BODY WT/DAY
U.S. POP - 48 STATES - ALL SEASONS 0.000003
U.S. POPULATION - SPRING SEASON 0.000003
U.S. POPULATION - SUMMER SEASON 0.000004
U.S. POPULATION - AUTUMN SEASON 0.000003
U.S. POPULATION - WINTER SEASON 0.000003
NORTHEAST REGION 0.000004
NORTH CENTRAL REGION 0.000002
SOUTHERN REGION 0.000003
WESTERN REGION 0.000003
HISPANICS 0.000009
NON-HISPANIC WHITES 0.000002
NON-HISPANIC BLACKS 0.000005
NON-HISPANIC OTHER THAN BLACK OR WHITE 0.000016
NURSING INFANTS (<1 YEAR OLD) 0.000012
NON-NURSING INFANTS (<1 YEAR OLD) 0.000026
FEMALES (13+/PREGNANT/NOT NURSING) 0.000002
FEMALES (13+/NURSING) 0.000003
CHILDREN (1-6 YEARS) 0.000006
CHILDREN (7-12 YEARS) 0.000004
MALES (13-19 YEARS) 0.000003
FEMALES (13-19 YRS/NOT PREG. OR NURSING) 0.000002
MALES (20+ YEARS) 0.000003
FEMALES (20+ YEARS/NOT PREG. OR NURSING) 0.000002

California Department of Food and Agriculture

- /7 4—"'

% OF ACCEPTABLE
DAILY EXPOSURE

————— - ——— T —— . ——— —— ——— -

04-11-1989



EXPOSURE ANALYSIS FOR ILONDAX DATE OF ANALYSIS: 04-~11-1989

Pe Pl Fate) Ex¥AFo BN

RESIDUE FILE NAME: LONDAX

DATE RESIDUE FILE CREATED OR IAST UPDATED: 04-11-1989/12:25:08
ACCEPTABLE DAILY EXPOSURE = 19.900000 MG/KG BODY WT/DAY
COMMENT: fish, rice

> o ————— — — — i S s 75 s T

- —— —— —— s —— ———— — ——— —— ————" — > o i ———

——— A — s — — —— —

CROP GROUP = (0) CEREAT, GRAINS
EXPOSURE ANALYSIS
RESIDUE ADJ. MG/KG % OF ACCEPT.
FOOD NAME (PPM) FACTOR BODY WT/DAY DAILY EXPOSURE
RICE-ROUGH 0.020000 1.00 0.0000001 0.00%
RICE-MILLED 0.020000 1.00 0.0000022 0.00%
CROP GROUP SUBTOTAL v 0.0000023 0.00%

CROP GROUP = (W) FISH

RESIDUE  ADJ. MG/KG % OF ACCEPT.
FOOD NAME (PPM) FACTOR BODY WT/DAY DAILY EXPOSURE
FISH-UNSPECIFIED  0.300000 1.00 0.0000000 0.00%
CROP GROUP SUBTOTAL | 0.0000000 0.00%
POPULATION SUBGROUP TOTAL 0.0000023 0.00%
04-11-1989

California Department of Food and Agriculture
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EXPOSURE ANALYSIS FOR LONDAX

RESIDUE FILE NAME: LONDAX
DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-11-1989/12:25:08

ACCEPTABLE DAILY EXPOSURE = 19.900000 MG/KG BODY WT/DAY
COMMENT: fish, rice
COMPLETE COMMODITY CONTRIBUTION ANALYSIS FCR
FEMALES (13-19 YRS/NOT PREG. OR NURSING)

DATE OF ANALYSTIS: 04-11-1989

CROP GROUP = (0O) CEREAL GRAINS

RESIDUE ADJ. MG/KG % OF ACCEPT.
FOOD NAME (PPM) FACTOR BODY WI/DAY DAILY EXPOSURE
RICE-ROUGH 0.020000 1.00 0.0000000 0.00%
RICE-MILLED : 0.020000 1.00 0.0000023 0.00%
CROP GROUP SUBTOTAL 0.0000023 0.00%
CROP GROUP = (W) FISH
EXPOSURE ANALYSIS
RESIDUE ADJ. MG/XG %$ OF ACCEPT.
FOOD NAME (PPM) FACTOR BODY WT/DAY DAILY EXPOSURE
FISH-UNSPECIFIED 0.300000 1.00 0.0000001 0.00%
CROP GROUP SUBTOTAL 0.0000001 0.00%
POPULATION SUBGROUP TOTAL 0.0000024 0.00%
04-11-1989

California Department of Food and Agriculture



—— e o ——

EXPOSURE ANATYSIS FOR LONDAX
RESIDUE FILE NAME: LONDAX

DATE OF ANALYSIS:

04-11-1989

DATE RESIDUE FILE CREATED OR LAST UPDATED: 04-11-1989/12:25:08

ACCEPTABLE DAILY EXPOSURE =
COMMENT: fish, rice

19.900000 MG/KG BODY WT/DAY

COMPLETE COMMODITY CONTRIBUTION ANALYSIS FOR

FEMALES (13-19 YRS/NOT PREG. OR NURSING)

CROP GROUP = (C) CEREAL GRAINS

ADJ.
FACTOR

RESIDUE
(PEM)
0.020000 1.00
0.020000 1.00

FOOD NAME

————————— _— > S — —— - — ————— — —— o T

RICE-ROUGH
RICE-MILLED

CROP GROUP SUBTOTAL

CROP GROUP = (W) FISH

RESIDUE ADJ.
FOOD NaME (PPM) FACTOR
FISH-UNSPECIFIED 0.300000 1.00

CROP GROUP SUBTOTAL

POPULATION SUBGROUP TOTAL

California Department of Food and Agriculture

&8

EXPOSURE ANALYSIS

MG/KG

% OF ACCEPT.

BODY WT/DAY DAILY EXPOSURE
0.0000000 0.00%
0.0000023 0.00%
0.0000023 0.00%

EXPOSURE ANALYSIS

% OF ACCEPT.

MG/KG
BODY WT/DAY DAILY EXPOSURE
~0.0000001 ) 0.00%

0.0000001 0.00%
0.0000024 0.00%
,
04-11-1989
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EXPOSURE ANALYSIS FOR LONDAX

RESIDUE FILE NAME: LONDAX

DATE RESIDUE FILE CREATED OR LAST UPDATED:
ACCEPTABLE DAILY EXPOSURE =

COMMENT: fish, rice

19.900000 MG/XG BODY WT/DAY

DATE OF ANALYSIS: 04-11-1989

04-11-1989,/12:25:08

- ——— - —_—— " " — - —————— — - 0 ———  ———— f— —— A . — " — A - e — " A — _ = —— — s —— " T ——— - T Tt - ——

COMPLETE COMMODITY CONTRIBUTION ANALYSIS FOR
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CROP GROUP = (0O) CEREAL GRAINS
RESIDUE
FOOD NAME (PPM)
RICE-ROUGH 0.020000
RICE-MILLED 0.020000
CROP GROUP SUBTOTAL
CROP GROUP = (W) FISH
RESIDUE
FOOD NAME (PPM)
FISH-UNSPECIFIED 0.300000

CROP GROUP SUBTOTAL

POPULATION SUBGROUP TOTAL

ADJ.
FACTOR

ADJ.
FACTOR
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