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I. BACKGROUND

Triasulfuron is a selective herbicidgrused for pre-enfefgeéfice control of broadleaf and grassy weeds
in wheat and post-emergence iff%heat, barley, pastures, and rangeland. The formulation type is
a water-dispersible granule conﬁ's”t‘iﬁg__ of 75% active ingredient, marketed in 1.4 0z water-soluble
packets. There are no registered residential uses. Triasulfuron is applied by either ground or aerial
spray equipment at a rate of 0.013-0.026 Ibs ai/acre, not to exceed 0.039 Ibs ai/acte in a calendar
year. A maximum of 2 applications per year may be made with the second application no more than .
60 days later. ‘

Time-limited tolerances are established for triasulfuron on grass forage, grass hay and the kidney of
cattle, goats, horses, and sheep pending submission of additional residue trials on grasses to capture’
a larger percentage of the U.S. grass acres and to have a more representative distribution among grass
species tested. The tolerances are due to expire on July 20, 1998. Novartis has submitted the residue
data requested. ' :

The expiring tolerances are for residues of the herbicide [3-(6-methoxy-4-methyl-1,3,5-triazin-2-yl)-
1-(2-(2-chloroethoxy)phenylsulfonyl)urea] (triasulfuron) established under 40 CFR 180.459 as
- follows: _ _

Commodity _ \ Parts per million
Cattle, kidney 0.5

Goats, kidney _ 0.5

Grass, forage - 7.0

Grass, hay . 2.0
Horses, kidney _ _ ' 0.5

Sheep, kidney 0.5

Permanent tolerances are already established on barley, wheat, and _va-ribus livestock commodities
(fat, meat and meat by product of cattle, hogs, sheep, goats and horses) other than the kidney, and
milk. i ‘ '

L

. EXECUTIVE SUMMARY.

Triasulfuron is a sulfonylurea herbicide used for pre-emergence control of broadleaf and grassy
. weeds in wheat and post-emergence in wheat, barley, pastures, and rangeland. Time-limited
tolerances for triasulfuron on grasses (forage and hay) dnd the kidney of cattle, goats, horses, and
sheep are due to expire on July 20, 1998 due to a deficiency in residue data in grasses. The new:
residue data for triasulfuron in grasses were recently submitted by the registrant and are reviewed
* in this report. As part of this assessment, the toxicity data and exposure scenarios for triasulfuron
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were re-evaluated, and a risk assessment was conducted, in accordance with the Food Quality
Protection Act (FQPA) of 1996. The purpose of this report is to determine whether the time-limited
tolerances should be made permanent based on the supplemental grass residue data, in addition to
the toxicity and exposure concerns of FQPA.

Triasulfuron has a low order of acute toxicity and is classified in toxicity categories Il and IV for
the oral, dermal and inhalation routes of exposure. There is no evidence that triasulfuron is
neurotoxic, teratogenic, carcinogenic, mutagenic, or clastogenic. In rodents, it caused developmental
effects (delayed skeletal maturation) and reproductive effects only at high doses that also induced
maternal and/or parental toxicity.

The toxicology data of triasulfuron were recently evaluated by the Health Effects Division’s (HED)

Hazard Identification Assessment Review Committee (HIARC) (June 30, 1998), and toxicological

endpoints (acute and chronic dietary, occupational and residential exposure) were selected for use

in risk assessment pursuant to the FQPA of 1996. No endpoints were identified for acute dietary

exposure due to an absence of appropriate toxicological data. Because triasulfuron does not have
any registered residential uses, and chronic occupational expasures are unlikely, no endpoints were
identified for these exposure scenarios. The short- and intermediate-term dermal and inhalation
endpoints are based on oral developmental and subchronic studies, respectively and route-to-route
extrapolation. The short-term dermal and inhalation No Observable Effect Level (NOEL) dose of
100 mg/kg/day is based on decreased body weight and decreased body weight gain in pregnant rats,

while the intermediate-term dermal and inbalation NOEL dose of 10 mg/kg/day ‘is based on
decreased body weight-and food intake in rats of both sexes. Triasulfuron is a category E carcinogen,’
evidence of non-carcinogenicity for humans. Therefore, a carcinogenic risk assessment for
triasulfuron is not required. The chronic dietary endpoint for triasuifuron was selected from the

chronic carcinogenicity study in mice (2 years) and is based on a dose-related statistically significant
" increased incidence in centrilobular hepatocytomegaly in males. The NOEL from the chronic
carcinogenicity study in mice is 1.2 mg/kg/day. Using an uncertainty factor of 100 for inter- and
intra-species variation, the RfD is 0.01 mg/kg/day

The toxicological data on triasulfuron provides no indication of enhanced sensitivity of infants and
children based on the results from developmental studies conducted with rats and rabbits as well as
a two-generation reproduction study conducted with rats. No effects in the offspring were observed
in any of these studies, except at doses that induced maternal toxicity (HIARC 6/30/98). Because
the hazard and exposure assessments for triasulfuron do not indicate a concern for potential risk to
infants and children, the FQPA Safety Factor Committee determined that the 10X factor to account
for enhanced sensitivity of infants and children (as required by FQPA) shouid be removed (FQPA
Safety Factor Committee, July 1, 1998). -

Triasulfuron does not have any registered residential uses, therefore, this risk assessment does not
evaluate residential dermal or inhalation exposures. '

)
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The risk assessment evaluated occupational risks to workers who could contact triasuifuron through
simultaneous dermal and inhalation exposure. Agricultural worker populations evaluated in this
analysis include: groundmixer/loaders, ground applicators, aerial mixer/loaders, and aerial
applicators. [n addition, workers that could dermally contact triasulfuron during harvest or irrigation
activities were evaluated. Short-term dermal and inhalation margin of exposure (MOEs) for
triasulfuron handlers ranged from 70,000 for aerial mixer/loaders to 300,000 for ground applicators.
Intermediate-term dermal and inhalation MOEs ranged from 7,000 for aerial mixer/loaders to 30,000
for ground applicators. Workers that could contact triasulfuron via postapplication activities had
slightly higher risks. Short-term MOE:s for this population ranged from 5,000 to 13,000, while
intermediate-term MOEs ranged from 500 to 1,300 for harvest and irrigation activities, respécti‘vely.
All of these risks are well below HED’s level of concemn (i.e., acceptable MOE>100) for
occupationally exposed workers, indicating that these workers are unlikely to experience adverse
health effects under the conditions evaluated.

Chronic dietary (food only) exposure estimates for triasulfuron do not exceed the Health Effects
Division’s (HED’s) level of concern. The most highly exposed population subgroup was non-
nuising infants (<1 year old) at 15% of the RfD. In conducting this chronic dietary risk assessment,
HED conservatively assumed that all commodities having triasulfuron tolerances will contain
residues of triasulfuron at the tolerance level. This results in an overestimate of human dietary
exposure. '

The predicted triasulfuron surface and ground water concentrations are well below the estimated
drinking water levels of concern (DWLOC). The Environmental Fate and Effects Division (EFED)
generated a Tier | drinking water assessment for triasulfuron using conservative screening models.
The Generic Estimated Environmental Concentration (GENEEC) model estimated surface water
concentrations and the SCI-GROW model estimated ground water concentrations. The GENEEC .
model predicted that with the present use pattern, triasulfuron surface water concentrations would
range from a peak of 1.8 pg/L (ppb) to a 56-day average of 1.68 ug/L (ppb). The SCI-GROW model
estimated that the ground water concentration from the current uses of triasulfuron would be 0.19
ng/L (ppb). In comparison, the fowest calculated drinking water level of concern (DWLOC) is 85
ug/L (ppb) for non-nursing infants (< 1 yr old). Therefore, exposure from water is below HED’s
DWLOC for chronic diétary exposure for all of the populations examined. In addition; the aggregate
(food and water) chronic exposure for infants, children, and adults does not exceed HED's level of
~concern, and these populations are unlikely to develop adverse health effects following chronic
exposure.

In conclusion, HED determined that the triasulfuron residue data in grasses are adequate to support

the tolerance levels of 7 ppm in forage grass, 2 ppm in hay grass and 0.5 ppm in kidneys, and that

triasulfuron residues do not pose an adverse health risk to humans under the pathways evaluated.

Therefore, HED recommends permanently establishing these tolerances for residues of the herbicide

" [3-(6-methoxy-4-methyi-1,3,5-triazin-2-yl)-1+(2-(2-chloroethoxy)phenylsulfonylurea(triasulfuron)
in grasses and kidneys under 40 CFR 180.459. g
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{II. SCIENCE ASSESSMENT
A. PHYSICAL AND CHEMICAL PROPERTIES ASSESSMENT
1. Identiﬁcati(;n of Active Ingredient

Triasulfuron is a sulfonylurea herbicide with the chemical name 3-(6-methoxy-4-methyl-1,3,5-
triazin-2-yl)-1-[2-(2-chloroethoxy)phenylsulfonyljurea.

Its chemical structure is:

El/ :
. 0 _ | '
\/\ |
e N
.
Empirical Formula:  C,,HCIN,0,S VAR N N ChHy

Molecular Weight:  401.82
CAS Registry No.:  82097-50-5
Shaughnessy No.: 128969

2. Other Product Chemistry Considerations

The product chemistry of triasulfuron has been previously reviewed and found to be adequate. [See
Confidential Appendix (Attachment 12) to L. Cheng, RCB/HED review of PP#7G3551,
triasulfuron/wheat & barley, 2/5/88, and Confidential Appendix (Attachments 2 and 8) to DEB/HED
review of PP#8F3658, triasulfuron/wheat, barley, & animal products, transmitted by R. Schmitt
(reviewed by M. Bradley), 6/22/89; MRID#s 402719-01 thru -03 and 405285-01]. No additional

data are needed to support this petition.
B. HUMAN RISK ASSESSMENT
1. Hazard Assessment
a. Acute Studies

Triasulfuron has a low order of acute toxicity and is classified in toxicity categories III and IV for
the oral, dermal and inhalation routes of exposure. Clinical signs of toxicity include moderate
dyspnea and ruffled fur with recovery by days 9-10, mild curved body position for 7 days, and
exophthalmus for 9 days in the acute oral study; sedation, piloerection, dyspnea, exophthalmus and

5
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‘curved body p'osition (_“ventral and curved”) Which subside by day 13 in the acute dermal study and
ruffled fur whlch_ subsxc?es by day 2 in the acute inhalation study. Triasulfuron is a mild eye irritant,
produced very slight skin irritation in one study and is negative for dermal sensitization. The acute

toxicity studies of technical grade triasulfuron and the formulation 75WP-B are summarized in the
table below: '

Acute Toxicity of Triasulfuron
Study Type Formulation "~ Results Tox Category
Acute Oral (Rat) (a) 95%, 99% technical, 75WP- LDy > 5gkg IV. '
_ B formulation .
‘Acute Dermal (b) 95% technical grade (rat) LD,y> 2gkg I
: 75WP-B formulation (rabbit) : '
Acute Inhalation (Rat) 95% technical grade | LC,,> 5.185 mg/L/4 hrs v
{c) 75WP-B formulation LCyp > 2.32 mg/L/4 hrs
Primary Eye [rritation 96.5% technical ('d) mild conjunctival irritation I
(Rabbit) that subsided by day 7
75WP-B formuiation mild conjunctival jrritation
- that subsided by day 4
Primary Skin [rritation 96.5% technical (e) very slighterythemaand | IV
edema :
75WP-B formulation Negative
Dermal Sensitization 95%, 96.5% technical; Negative NAZ?
- (D) 75WP-B formulation .
Acute Neurotoxicity - Not conducted _ NA

7 'LDSO. (LCs,) = the estimated dose (concentration) which is acutely lethal to 50% of the animals tested.
*NA = Not applicable because a Toxicity Category is not assigned for this particular type of acute study.
(a-f) MRID#s 40271930 thru -33, 40271935 thru -39; HED Document Numbers 006601, 007582.

b. Subchronic Studies

The major target organ for the subchronic oral study in mice appears to be the liver at 1,500
mg/kg/day, while the most sensitive toxicological finding in rats is decreased body weight and food
consumption, observed at a dose level of 500 mg/kg/day. Clinical signs of toxicity (i.e., dyspnea,
and ruffled fur) were observed in the 21-day dermal study in rabbits at doses as low as 10 mg/kg/day.
This study was not considered to be appropriate for risk assessment. There is low confidence in the
- dermal rabbit study and the clinical observations are common findings in stressed laboratory animais.
The following table summarizes the subchronic toxicity studies for triasulfuron:
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Subchronic Toxicity of Triasulfuron (Technical)

GDLN STUDY - "RESULTS
82-1(a) Subchronic feeding in Rats (13 Triasujfuron technical (94.5% a.i.)

weeks) NOEL: 10 mg/kg/day

MRID #: 40271947 LOEL: 500 mg/kg/day*

Date: 1985

Effects: decreased weight gain and food intake in both

Core Grade: acceptable guideline | sexes, .
82-1(a) Subchronic feeding in mice’ “Triasulfuron technical (94.5% a.i.)

(13 weeks) NOEL: not identified (< 1,500 mg/kg/day)

MRID #: 40728316 LOEL: 1,500 mg/kg/day (LDT)

Date: 1983 ’

Core Grade: not acceptable Effects: hepatocellular necrosis in females.

guideline
82-2 21-day dermal in rabbits Triasuifuron téchnical (94.5% a.i)

MRID #: 41585801 NOEL for systemic effects: not identified

Date: 1986 NOEL for irritation: 1,000 mg/kg/day

LOEL for systemic effects: 10 mg/kg/day
Core Grade: acceptable guideline | Effects: dyspnea, and ruffied fur that were pot considered
. aggrogriate endgoints for human risk assessment.

'LOEL = Lowest Observable Effect Level

¢. Chronic Studies

Triasulfuron was evaluated for carcinogenic potential in both rats and mice. There was no evidence

of carcinogenicity. The major target organ in mice is the liver (centrilobular hepatocytomegaly),
while the most sensitive toxicological finding in rats is decreased body weight and decreased body
weight gain. In dogs, prostate cystic hyperplasia was observed following chronic exposure. The

following table summarizes the chronic toxicity/carcinogenicity studies for triasulfuron:

* Chronic Toxicity/Carcinogenicity of Triasulfuron (Technical)

MRID # 40271965 and 40542401
Date: 1986 )

. Core Grade: acceptable guideline

GDLN STUDY RESULTS. -
83-1b Chronic feeding smdy in dogs Triasulfuron technical (purity not specified)

NOEL: 2.5 mg/kg/day
LOEL: 25 mg/kg/day

Effects: increased prostate cystic hyperplasia.

7
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Chronic Toxicity/Carcinogenicity of Triasulfuron (Technical)

STUDY 3 : RESULTS k

83-2 Oncogenicity study in mice Triasulfuron technical (93.7-96.5% a.i.)
MRID # 40728316 NOEL = 1.2 mg/kg/day
Date: 1988 LOEL: 129 mg/kg/day -
Effects: centrilobular hepatocytomegaly in males. There
Core Grade: acceptable guideline was no evidence of oncogenicity.
83-5 Chronic feeding/ Triasulfuron technieal (92.5% a.i.)

carcinogenicity study in rats
MRID #40728318 and 41585802
Date: 1987

Core Grade: acceptable guideline

NOEL: 32.1 mg/kg/day
LOEL: 220.8 mg/kg/day

Effects: decreased mean body weight and decreased

d. Developmental Toxicity

body weight gain. Negative for carcinogenicity.

Studies

Triasulfuron was evaluated for developmental toxicity in rats and rabbits. In rats, developmental
effects (reduced ossification of vertzbrae, metatarsals and phalanges) were noted at extremely high
doses of 900 mg/kg/day (HDT), that were also associated with maternal toxicity. However, no
developmental effects were noted in rabbits at the highest dose tested (240 mg/kg/day). Maternal
toxicity was observed in both rats and rabbits (decreased body weight, and/or decreased body weight
gain in both species). The following table summarizes the developmental studies for triasulfuron:

Developmental Toxicity of Triasulfuron (Technical)

-83-3b

. Core Grade: accegtable Euideline

rabbits
MRID# 40271949
Date: 1986

GDLN ~ STUDY RESULTS r
83-3a Developmental Study in “Triasuifuron technical (94.5% a.i.)
rats Maternal NOEL: 100 mg/kg/day
MRID# 40271948 Maternal LOEL: 300 mg/kg/day based on decreased body
Date: 1986 weight and decreased body weight gain during gestation.
Core Grade: acceptable guideiine Developmental NOEL: 300 mg/kg/day
' Developmental LOEL: 900 mg/kg/day (HDT) based on
reduced ossification of vertebrae, metatarsals and phalanges.
Developmentai Study in Triasulfuron technical (94.5% a.i.)

- Maternal NOEL: 120 mg/kg/day
Maternal LOEL: 240 mg/kg/day based on reduced maternal
weight gain during gestation.

Develogmental NOEL: >240 mgiggdaz (HDT)
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e. Reproduction Studies

Triasulfuron induced reproductive toxicity in rats, but only at dose levels that induced -parental
toxicity. Reproductive effects included reduced Fla pup weights at birth and during lactation, while
parental effects included significant decreases in premating and total body welght gain. The
following table summarizes the reproduction study for triasulfuron:

—— —

Reproductive Toxicity of Triasulfuron (Technical) ‘ "

RESULTS
83-4 2-Generation Reproduction ' Parental NOEL; 50 mg/kg/day
Toxicity in Rats ‘ Parental LOEL: 250 mg/kg/day based on significant
MRID 40728317 decreases in premating and total body weight gain for FO
Date: 1987 and F1 parental animals,

Core Grade: acceptable guideline Reproductive NOEL: 50 mg/kg/day
: Reproductive LOEL: 250 mg/kg/day (HDT) based on-

: . 4 |_reduced Fla pup weights at birth and durinfrE lactation. =

f. Mutagenicity Studies

Triasulfuron is not mutagenic in bacteria, yeast, or mammalian cells. Triasulfuron was negative in
the Ames assay at cytotoxic concentrations, was negative in the recombinant/conversion assay in S.
Cerevisiae D7, failed to induce micronuclei and/or nuclear anomalies at concentrations up to 5,000
mg/kg, and did not cause DNA damage/repair in rat hepatocytes at concentrations up to the
solubility limit. Furthermore, triasulfuron did not induce forward mutations in mouse lymphoma
cells with and without metabolic activation. '

[

it

Mutagenicity Studies with Triasulfuron. j
GDLN "~ STUDY : RESULTS

Reverse gene mutation - Saimonella Strains TA 98, 100, 1535, 1537, 1538 tested at 0,

typhimyrium 4, 16, 64, 256 1g/0.1 m! in absence and presence -
MRID: 40271951 * | of metabolic activation. Negative up to cytotoxic

Date: 5/31/83 concentrations, 64 and 256 xg/0.1 ml.
Core Grade: Acceptable Guideline -
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g. Metabolism Studies

Mutagenicity Studies with Triasulfuron
GDLN STUDY RESULTS
84-2 Reverse gene mutation, recombination and | Strain D7 exposed to test article at 0, 46.9, 187.5,
gene conversion in Saccharomyces 750, 3000 »g/ml in absence and presence of
cerevisiae metabolic activation. Negative up to 3000 ng/ml.
MRID: 40271952 Deficiency: not tested up to limit concentration for
Date: 6/29/84 - negative study: 5000 ug/ml. Provisionally
Core Grade: Provisionally Acceptable acceptable pending toxicity test and new study at
5000 wg/ml.
84-4 Forward gene mutation in mammalian cells: | Cells tested with and without metabolic activation
‘ L5178Y/TK ‘at 0, 260, 520, 1040, 1560, 2080, 2340, 2600
MRID: 40271953 ug/mi and 0, 300, 600, 1200, 1300, 2400, 2700,
Date: 7/31/86 3000 wg/ml, respectively. Negative up to levels of
Core Grade: Acceptable moderate cytotoxicity.
84-2 In vivo cytogenicity study Administered orally to Chinese hamsters at 0, 625,
: {micronucleus/Chinese hamsters) 1250, 2500 mg/kg/day on each of 2 consecutive
MRID: 40271954 days. Negative for induction of micronuclei -
Date: 9/6/84 “and/or other nuclear anomalies at doses reaching
Core Grade: Acceptable the limit dose: 5000 mg/kg (2500 mg/kg/day X 2).
84.2 UDS study: DNA damage and repair i Rat hepatocytes exposed to test substance at 0, 2,
vitro in rat hepatocytes 10, 50, 250 ug/ml. Negative up to limit of
7 MRID: 40271955 solubility (250 yg/ml) for inducing UDS.
Date: 9/6/84; 12/9/86 {(supplement) .
Core Grade: Acceptable
84-2 UDS study: DNA damage and repair in Fibroblasts exposed to test substance at 0, 10, 30,
* vitro in human fibrobiasts 250 ug/mi. Negative, however, no metabolic
MRID: 40271956 activation series, no attempt to minimize.
Date: Date: 9/6/84; 12/9/86 (supplement) background of S-phase cells, no background grain
| Core Grade; UnacceEtab[é . counts included in analysis.

In the rat, triasulfuron is excreted primarily in the urine (70-99%) with lesser amounts excreted in
the feces. The majority of excretion occurs in the first 24 hours following exposure. Residue levels
in the tissues are <0.1% of the administered dose. The major excretion product is unchanged
triasulfuron in both urine and feces. The following table summarizes the metabolism studies for

triasulfuron:

10
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Metabolism Studies on Triasulfuron

MRID: 40728319
Date: 3/4/88
Core Grade: Acceptable
Guideline

RESULTS

- Metabolism of [(U-*C)Phenyl]triasulfuron was studied in 5/sex
Wistar rats. Material administered orally as a single low dose (0.5
mg/kg) & high dose (300 mg/kg), single low dose ‘after daily doses
of unlabeled material for 14 days (0.5 mg/kg/day) or single i.v.
dose of 0.5 mg/kg. 92-109% of dose recovered within 96 hours:
74-99% in urine & 2-14% in feces: Elimination rates after repeated
oral dosing faster than after single dose. Residue levels in tissue <
0.1%. Levels in tissues higher afier single high dose than after
single low dose. Even afier repeated administration at low dose, no
radioactivity retained by animals. Metabolite patterns in urine,
fecal and liver extracts show mainly parent compound. Variety of
minor metabolites: 12 urinary (6.6-8.1%), 10 fecal (1.2-2.9%) of
the administered radioactivity, respectively. No significant
differences in metabolife patterns between sexes. '

85-1

Distribution, degradation and
excretion in the rat after oral
application '
MRID: 40271966
Date: 4/10/85
Core Grade: Unacceptable for
a total metabolism stdy.

When uniformly labeled in the pheny! ring, triasulfuron is excreted
mainly in the urine (>87%) and to a lesser extent in the feces. Most
of the radiolabel is excreted within the first 24 hours. The major
metabolite is tentatively identified as unchanged triasulfuron in
both urine and feces. Three minor metabolites have also been
separated by TLC but not structuraily identified. Only 2
rats/sex/dose (2 dose levels).

83-1

Metabolism in the rat after
oral application
MRID: 40271966 - -
Date: 11/26/86
Core Grade: Unacceptable for
a total metabolism study

Six metabolites and the parent compound were identified in the
pooled 24 hour urine of 10 male rats. Major radio labeled
component of urine was the parent (68.3%). Cleavage of the bridge
between the phenyl and triazine rings occurred to a slight extent.
Other metabolic pathways consisted of hydroxylation, suifate
formation, demethylation and cleavage of the choroethyl side chain.
Only male rats were used and no attempt was made to identify fecal

' metabolites.

Distribution, degradation and
excretion of triasulfuron in the
rat after oral administration
MRID: 40271966
Date: 4/10/85
Core Grade: Unacceptable for

total métabolism study.

When labeled in the 2 and 6 position of the triazine ring,
triasulfuron is mainly excreted in the urine (>70%) andto a lesser
extent in the feces. Most of the radiolabel is excreted within the
first 24 hours. The major metabolite is tentatively identified as
unchanged triasulfuron in both urine and feces. Three minor
metabolites have also been separated by TLC but not structurally

identified. Only 2 rats/sex/dose (2 dose levels).

2. Dose/Response Assessment

a. Sensitivity of Infants and Children

11



HED Records Center Series 361 Science Reviews - File R033419 - Page 13 of 100

(D Developméntal Toxicity

Triasulfuron was evaluated in a developmental study in Tif: RAIF (SPF) rats (MRID# 40271948).
The following dose levels were administered by gavage on days 6-15 of gestation:. 0, 100, 300 or
900 mg/kg/day. The maternal NOEL was 100 mg/kg/day and the maternal LOEL was 300
mg/kg/day based on decreased body weight and decreased body weight gain during gestation. The
developmental NOEL and LOEL were 300 and 900 mg/kg/day (HDT), respectlveiy based on reduced
ossification of vertebrae, metatarsals and phalanges.

Triasulfuron was administered to pregnant female chinchilla rabbits by gavage at dose levels of 0,
40, 120, or 240 mg/kg from days 6 through 18 of gestation (MRID# 40271949). Triasulfuron did
not elicit evidence of developmental toxicity at doses up to and including the high dose of 240
mg/kg/day. The developmental toxicity NOEL is >240 mg/kg/day. Maternal toxicity was observed
at 240 mg/kg/day manifested as decreased body weight gain during gestation. The maternal toxicity
LOEL is 240 mg/kg/day and the NOEL is 120 mg/kg/day.

(2) Reproductive Toxicity

Triasulfuron was evaluated in a 2-generation reproduction study in the Sprague-Dawley rat (MRID#

40728317). Dosage levels employed were 0, 0.5, 50, or 250 mg/kg/day. The parental LOEL is 250

mg/kg/day based on significant decreases in premating and total body weight gain for the FO and F1
parental animals. The parental NOEL is 50 mg/kg/day. The reproductive NOEL and LOELSs are 50

and 250 mg/kg/day, respectively based on reduced Fla pup weights at birth and during lactation.

(3) Neurotoxicity

Neurotoxicity has not been observed in any of the acute, subchronic, chronic, developmental or -
reproductive studies performed with triasulfuron. There is no indication that triasulfuron is a
neurotoxic herbicide. Neurotoxicity studies in accordance with 81-8 and 82-7 guidelines have not
been requested for triasulfuron. - ' '

(4) Determination of Susceptibility to Infants and Children

The data provided no indication of increased susceptibility of rats or rabbits to in utero and/or
postnatal exposure to triasulfuron. In the two-generation reproduction study in rats, the parental
NOEL of 50 mg/kg/day is identical to the pup NOEL of 50 mg/kg/day. These data demonstrate
" that there are no extra sensitivities with respect to pre--and post-natal toxicity between adult and
infant animals. In addition, there is no indication that triasulfuron is a neurotoxic herbicide.

12
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(5) Recommendation for a Developmental Neurotoxicity Study

Based upon a review of the currently available data base for triasulfuron, a developmental
neurotoxicity study in rats is not required. None of the toxicology studies indicated that the nervous
system was specifically affected by treatment with triasulfuron. The studies evaluated include:
subchronic rat and mice studies, chronic rat, mice and dog studies, .and developmental toxicity
studies in rats and rabbits. Thus, there is no indication that triasuifuron is a neurotoxic herbicide.

b. Uncertain'ty/Safety Factor

-The FQPA Committee determined that for triasulfuron the additional 10 x factor for enhanced
sensitivity to infants and children (as required by FQPA) should be removed since the hazard and
exposure assessments for triasulfuron do not indicate a concern for potential risk to infants and
children (FQPA Committee, 7/1/98). The FQPA factor is removed based on the following

- information: :

(1) The HIARC determined that the data provided no indication of increased
susceptibility of rats or rabbits to in utero and/or postnatal exposure to triasulfuron.

(2) | Any detectable residues in food and drinking water would be expected to be at low
levels since application rates are very low (i.e., not to exceed 0.039 b ai/acre/year).

(3) There are currently no registered residential uses for triasulfuron.

c. Reference Dose (RID)

The HIARC (6/30/98) concurred with the NOEL of 1.2 mg/kg/day established by the RfD committee
in 1991 based on a chronic feeding/carcinogenicity study in mice. The LOEL was 129 mg/kg/day
based on a statistically significant increased incidence in centrilobular hepatocytomegaly in male
mice. A 100-fold uncertainty factor (UF) was applied to the NOEL of 1.2 mg/kg/day to account for,

* inter- and intra- species variation. The resulting RfD was calculated to be 0.01 mg/kg/day (MRID
No. 40728316). ‘ :

For chronic dietary risk aSse_ssm_ent, the FQPA Committee determined that the 10 x factor to account
for enhanced sensitivity of infants and children (as required by FQPA) shouid be removed. Thus,
an uncertainty factor (UF) of 100 is adequate.
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-

d. Cancer Classification and Risk Quantification

(1) Combined Chronic Toxicity/Carcinogenicity Study- Rats  §83-5

MRID Nos: 40728318 and 41585802

Executive Summary: In a combined chronic toxicity/carcinogenicity study (MRID #40728318),
male and female Sprague Dawley rats [70/sex/dose] were fed diets containing triasulfuron (92.5%)
at 0, 10, 1000 or 6000 ppm (Males: 0, 0.3, 32.1, or 220.8 mg/kg/day, respectively; Females: 0, 0.4,
42.9 or 274.4 mg/kg/day, respectively) for up to 24 months. In addition, 10/sex/dose were sacrificed
at 12 months. Parameters evaluated were: survival, body weight, food consumption, clinical signs
of toxicity, changes in ophthalmology, hematology, clinical chemlstry, urinalysis, organ weights, -
and gross and histological changes.

Significant reductions in mean body weight (25.4% for males and 39.4% for females at 103 weeks)
and body weight gains (18-28.7% at week 13 and 25.4-39.4% at week 103) were noted in both sexes
in the highest dose groups. 'There were no treatment-related effects on mortality, clinical signs,
ophthalmic changes, organ weights, or gross or microscopic pathology. No toxicologically
significant effects were observed in the hematological, clinical chemistry or urinalysis results,
Marginal statistically significant increases in relative organ weights in male and female rats were
not considered toxicologically significant primarily because of decreased mean body weights, and
because absolute organ weights were not elevated. High dose males exhibited a significant decrease
in the mean absolute heart weight, which was not considered to be toxicologically significant due
to an absence of a dose-response in histopathologic findings. A significant increase in mean testes

. weight was noted in the high dose males, which is not considered to be an adverse effect because it
is associated with decreased testicular atrophy. Furthermore, a dose-related increased incidence in -
gross lesions (tissue masses) did not correlate with any histological lesion. There were no treatment-
related effects on food consumption in males or females throughout the study, with the exception
of females in the 6000 ppm group at 103 weeks (11.8% reduction observed). The chronic toxicity
LOEL is 6000 ppm (220.8 mg/kg/day) based upon a significant decrease in mean body weight
in both sexes throughout the study and a significant decrease in body weight gain in both sexes
at weeks 13 and 103. The NOEL is 1000 ppm (32.1 mg/kg/day). '

This chronic toxicity/carcinogenicity study in rats (MRID# 407283 18) coupled with supplementary
information summarizing the survival incidence and compound purity (MRID # 41585802) fulfill
the guidelines 83-5 for rats.

Discussion of Tumor Data: There was no evidence of carcinogenicity.

Adequacy of the Dose Levels Tested: The dose levels were adequate based on significant decreases
in mean body weight throughout the study and in body weight gain in both sexes at weeks 13 and’
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103 in the highest dose group of 220.8 and 274.4 mg/kg/day for males and females, respectively.
(2) Carcinogenicity Study - Mice §83-2b
- MRID No: 40728316

Executive Summary: In a carcinogenicity study (MRID #40728316), male and female CD-1 albino
mice [50/sex/dose] were fed diets containing triasuifuron (93.7-96.5%) at 0, 10, 1000, 5000 or
10,000 ppm (Males: 0, 1.2, 129, 619.6 or 1301.3-mg/kg/day, respectively; Females: 0, 1.5, 157.5,
792.5. or 1473.5 mg/kg/day, respectively) for up to 24 months. Parameters evaluated were:
moribundity, survival, body weight, food consumption, clinical signs of toxicity, changes in
ophthalmology, hematology, clinical chemistry, organ weights, and gross and histological changes.
In addition, mice were palpated weekly for tissue masses. :

There were no treatment-related effects on mortality, clinical observations; organ weights, water
consumption, hematology parameters, ophthalmic findings, or clinical chemistry parameters. In
males and females receiving 5,000 or 10,000 ppm, mean body weight and/or body weight gain were
marginally depressed below control values (not statistically significant except for fernales at 2 and
5 weeks in the 10,000 ppm group and at 81 weeks in the 5,000 ppm group); this was accompanied

by a decreased food consumption in females. There . was a noticeable decrease in food consumption -

in females at dietary levels of 5,000 and 10,000 ppm during the early phase of the study. These -
findings were not considered to be of toxicologic importance. Centrilobular hepatocytomegaly was
observed in male mice receiving 1,000, 5,000, or 10,000 ppm (significant, p<0.01) and in females
receiving 10,000 ppm (significant, p<0.05). Increased centrilobular degeneration, focal
accumulation of inflammatory cells, microgranulomas, and pigment deposxtlons were also observed
in the liver of 10,000 ppm males.

The incidence of alveolar/bronchiolar adenoma in the lung was statistically increased (p<0 05) in
male mice fed 10,000 ppm (28%) when compared to the controls (12%), but the combined incidence
of alveolar/bronchiolar adenoma and carcinoma was not significantly different. Female mice
exhibited a negative trend for lung adenomas. The histologic importance of the increased incidence
of lung adenomas in males is equivocal because of variability of tumors (12,22, 22, 12 and 28% in
the 0, 10, 1,000, 5,000, 10,000 ppm groups, respectively) and the lack of a dose-response.
‘Furthermore, the reported laboratory control incidence (38%) and that found in other laboratories
is considerably higher than the concurrent control incidence (12%). No other neoplastic lesions were
considered to be of biological importance. The chronic LOEL is 1000 ppm (129 mg/kg/day)
~ based upon centrilobular hepatocytomegaly in males. The NOEL is 10 ppm (1.2 mg/kg/day).

Discussion of Tumor Dgig: There was no evidence of carcinogenicity.
Adequacy of the Dose Levels Tested: The dose levels are adequate based on the observation of
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‘dose-related liver toxicity in majes and females.

-(3) Classification of Carcinogenic Potential
- The chemical was classified as a "Group E - Evidence of non-Carcinogenicity for humans."

- A carcinogenic risk assessment for triasulfuron is not required because triasulfuron is
classified as a "Group E - Evidence of non-Carcinogenicity for humans".

d. Dermal Absorption

No dermal absorption studies are available. The only studies that could be compared are the 21-day
~dermal toxicity and the oral developmental studies in rabbits. However, similar toxicological
endpoints were not observed in these studies. Following oral administration to pregnant rabbits,
triasulfuron decreased maternal body weight gains and following repeated dermal application the test
material caused ruffled fur and dyspnea. Since a common endpoint was not observed in the same
species via the two different routes, a dermal absorption factor could not be estimated. Therefore,
the HIARC (6/11/98) recommended a dermal absorption factor of 100% (default) value.

e. Other Texicological Endpoints for Use in Human Risk Assessment
(O Acute Dietary

The HIARC (6/30/98) did not select a dose and endpoint for an acute dietary risk assessment due to
the lack of toxicological effects attributable to a single exposure (dose) in studies available in the
data base including the developmental toxicity studies in rats and rabbits, Therefore, a dose and
endpoint were not selected for this risk assessment. Additionally, there were no data requirements
for acute or subchronic rat neurotoxicity studies since there was no evidence of neurotoxicity in any
of the toxicology studies at very high doses. This risk assessment is not requlred

(2) Occupational/Residential Exposure Endpoints

There are no residential uses of triasulfuron, therefore, the short-and intermediate-térm exposure_
- endpoints described below are applicable to occupational exposures, exclusively.

(a) Short- (1 day 10 7 days), and Intermediate- (1 week to several
months), Term Occupational Dermal and Inhalation
Exposure

(i) Short-term - The HIARC selected an oral NOEL of 100
mg/kg/day based on maternal toxicity as evidenced by
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(b)

statistically significant decreased body weight (3%) and
decreased body weight gain (16%) in pregnant females at 300

- mg/kg/day (LOEL). Therefore, the HIARC concluded that a

short-term occupational risk assessment is required.

(ii) Intermediate-term - The HIARC selected an oral NOEL
of 10 mg/kg/day based on significantly decreased body weight
and food intake in male and females rats at 500 mg/kg/day
(LOEL).  Therefore, the HIARC concluded that an
intermediate-term occupational risk assessment is required.

(ii1) Except for some acute inhalation toxicity studies, for
which triasuifuron is placed in Toxicity Category IV (LC,, >
2 mg/L), no other studies are available via this route.
Therefore, HIARC selected the oral NOELs of 100 mg/kg/day
for short-term and 10 mg/kg/day for intermediate-term
inhalation occupational risk assessment, respectively.

Chronic  Occupational and Residential Dermal and
Inhalation Exposure

There are no residential uses of triasulfuron, and there is no chronic exposure scenario. Therefore,
the HIARC Committee (6/30/98) did not identify a chronic occupational or residential dose or
endpoint for the triasulfuron risk assessment. This risk assessment is not required.

Summary of Toxicological Endpeints for Triasulfuron

Exposure Duration .I Exposure Route Endpoint and Toxicological Effect
Acute Dietary ' No elid_poiht was identified.

Term Residential

Short-, Intermediate and Long- | Dermal/Inhalation -| There are no residential uses of triasulfuron.

Occupational -

Short-Term (1-7 days) Dermal

Oral to Dermal Extrapolation
NOEL: 100 mg/kg/day
LOEL: 300 mg/kg/day (reduced maternal
* body weight and reduced body weight gain in
pregnant rats during gestation in oral study).
Acceptable MOE > 100
_Dermal absorption factor = 100%
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Summary of Toxicological Endpoints for Tri_asulforon

Exposure Duration Exposure Route Endpoint and Toxicological Effect

) . |
Intermediate-Term (one week to | Dermal Oral'to Dermal Extrapolation
several months) ‘ NOEL: 10 mg/kg/day

Occupational LOEL: 500 mg/kg/day (decreased body

. weight and food consumption in oral study).
Acceptable MOE = 100
Dermal absorption factor = 100%

Long-Term (several menths- Dermal ' Use pattern does not indicate potential for
lifetime) long-term dermal exposure; risk assessment
Occupational not required.

All time periods Inhalation | Short-term

‘ : : See short-term dermal {(except oral to
inhatation extrapolation) '
Int iate-t _
See intermediate-term dermal {except oral to
inhalation extrapolation) '

Cancer ' bietarnyermal/Inhalation Classified as category E: not likelytobe a
human carcinogen. ‘

L}

Chronic (non-cancer) -Dietary RfD: 0.01 mg/kg/day.

‘ ' NOEL: 1.2 mg/kg/day.
LOEL: 129 mg/kg/day (liver effects)
UF= 100

i

3. Exposure and Risk Assessment/Characterization
a. Summary of Use Patterns and Formulations

Triasulfuron is a herbicide used for pre-emergence control of broadleaf and grassy weeds in wheat
and post-emergence in wheat, barley, pastures, and rangeland. The formulation type is a water-
dispersible granule consisting of 75% active ingredient, marketed in 1.4 oz water-soluble packets.
There are no registered residential uses. Triasulfuron is applied by either ground or aerial spray’
equipment at a rate of 0.013-0.026 Ibs ai/acre, not to exceed 0.039 Ibs ai/acre in a calendar year. A
maximum of 2 applications per year may be made with the second application no more than 60 days
later. : :
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TABLE 1

Summary of Use Patterns/Formulations Information Relevant to
- Occupational Exposure/Risk Assessment

Formulation Equipment
type, % ai - used for Use Sites | Application | Timing and -
- range mixing/loading rate range | frequency of Comments
and application applications
Water - ground and aerial pastures, . 0.013-0.026 2 X season; may be applied at a
Dispersible spray equipment £rasses, Ib aifacre; not (second standard rate of -
granules in ' wheat, to exceed 0.039 | application no 0.013 Ib ai/acre
water soluble ‘barley, lbs aifacre/yr | more than 60 or enhanced rate of
packets, rangelands days later) - '0.026 tb/ai/acre.
75% ai . Not to exceed
‘ 0.039 lb/acre/year. .
b. Occupational and Residential Exposure and Risk

. Assessment/Characterization

(1) Occupational Exposure and Risks

(a)

Handler Exposure and Risks
(i) Handler scénar_ios, data, and assumptions
The proposed label (Amber, EPA Reg. No 100-701) requires

‘the following -personal protection equipment (PPE) for
applicators and mixer/loaders: '

. long-sleeved shirt and long pants;

. waterproof gloves; and

. shoes plus socks ,
Personal Protective Equipment (PPE). Per the Worker

Protection Standard (WPS), the minimum level of PPE is
based on the acute toxicity of the end-use product.
Registration Division (RD) is responsible for ensuring that
PPE listed on the label is in compliance with WPS.
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e ——

Table 2. Occupational Exposure Assumptions

(ii) Handler exposure and risk estimates

Occupational exposure assumptions are summarized in Table
2. Worker exposure estimates are based on surrogate data
from the Pesticide Handlers Exposure Database (PHED), as
presented in PHED Surrogate Exposure Guide (5/97) with
workers wearing a single layer of clothing plus gloves, Tt was
assumed that workers would apply the maximum application
rate of 0.026 Ib ai/acre one time. '

The MOEs or risk estimates were calculated by comparing the
toxicity criteria established by the HIARC (6/30/98) to the
total estimate of exposure (or the total average daily dose,
ADD). As discussed previously, the HIARC selected the
maternal oral NOEL from a rat developmental toxicity study
for a route-to-route extrapolation to assess short-term dermal
and inhalation exposures. HIARC also selected an oral
NOEL from a rat subchronic study for route-to-route
extrapolation to assess intermediate-term - dermal and
inhalation exposures.

PARAMETER

Exposure Guide, (PSEG, 5/97)

Pesticide Handlers Exposure Database

—

ASSUMPTION

Dermal =9.8 .g/1b ai handled (low confidence run);

Inhalation = 0,106 .g/lb ai handled (low confidence run).

Ground and Aerial Mixer/Loader (Water-soluble packets - WDG
(PHED}, Version 1.1, PHED Surrogate Open Mixing, single layer clothing and gloves):

Ground Applicator - (groundboom, open cab, single layer clothing
and gloves): Dermal = 14 ug/Ib ai applied (medium confidence
run); [nhalation =_0.74 ..g/lb ai handled (high confidence run).

cockpit, single layer clothing, no gloves):
Dermal = 5.01 1«g/1b ai applied (medium confidence run,;
Inhalation = 0.97 «g/1b ai handled (medium confidence run).

Aerial Appll’éator - (liquid formulation; aerfal-fixed wing, closed

Percent Absorption

Dermal:_100% (Default)

Application Type

Inhalation: 100% _(Default)

Ground and air

Minimum Finish Spray

Ground: 20 gal/A; air§ gal/A

Maximum Application Rate

0.026 Ib ai’A per application

Applications Per Year

;L application at the highest allowable rate (2 applications are
allowed per year) :
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Table 2. Occupational Exposure Assumptions

PARAMETER l ' ASSUMPTION |

Acres Treated/Day (Y. NG, BEAD) Ground: 80 ; Air 350 | :

iL_Worker Weight

—0l.ke

The dermal, inhalation and total ADDs, and resulting short-
and intermediate-term MOEs are presented on Table 3. The
total ADD is the sum of the dermal and inhalation exposure.
The short-term total MOEs ranged from 70,000 for aerial
mixer/loaders - to 300,000 for ground applicators.
Intermediate-term total MOEs ranged from 7,000 for aerial
mixer/loaders to 30,000 for ground applicators. These risks
do notexceed HED's level of concern (i.e., acceptable MOE
> 100) for occupationally exposed workers, indicating that the
pesticide handlers are unlikely to experience adverse health
effects following exposure to triasulfuron under the
conditions evaluated.

Table 3. Occupational Exposure and Risk Assessment
R S B

T |
- Worker ADD (a) ADD (b) Total ADD | Short | Intermediate

Dermal - Inhalation_ | (c) Term Term

. , (mg/kg/day) | (mg/kg/day) | mg/kg/day) | MOE | MOE® |

. _ I
Ground 0.06024 0.0000037 0.00034 300,000 30,000

Mixer/loader :

Ground Applicator 0.0005 0.000025 0.00053 200,000 20,000
Aerial Mixet/loader 0.0015 0.000016 0.0015 70,000 7,000
Aerial Applicator (e) - 0.00076 0.00001 0.00077 - 130,000 _. 13,000

(a)

(b}

(c)
(d)
(e)

®

Average Daily Dose (ADD) = [PHED unit exposure(ug/Ib} x % dermal absorption x application rate {Ib/ac)x
acres treated/day * 1E-3 mg/ug]/ body weight (kg). Assumes one application of 0.026 ib ai/acre.

Average Daily Dose (ADD) = [PHED unit exposure (ug/lb) x % inhalation absorption x application rate (Ib/ac)
x acres treated/day * 1E-3 mg/ug] / body weight (kg). Assumes one application of 0.026 Ib ai/acre.

Total ADD = Dermal ADD + Inhalation ADD

Short-Term Occupational Exposure MOE = NOEL/ Total ADD (where NQEL =100 mg/kg/day)

gloves, and coveralls are not expected to be worn by aerial applicators

Intermediate-Term Occupational Exposure MOE = NOEL/ Total ADD (where NOEL =10 mg/kg/day).
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(b) Post-Application Exposure and Risks

() Default transfer coefficients (Tc) of 2,500 cm? /hr for harvest
and a Tc of 1,000 cm®/hr for irrigation activities were used to
estimate dermal exposure during post application activities.
These defaults were established by the HED Exposure SAC
(5/7/98, policy #3). The registered label has a restricted re-
entry interval (REI) of 4 hours because triasulfuron is a “Low
Risk Pesticide”, and is classified in toxicity categories III/IV
(PR notice 95-3, Reduction Intervals for Certain Low Risk
Pesticides, 5/3/95). Typically, the Worker Protection
Standards (WPS) require an REI of 12 hours for technical
material designated as toxicological categories 111 and IV.

The proposed label (Amber, EPA Reg. No 100-701) requires
the following early entry PPE :

. coveralls over long-sleeved shirt and long
: pants; '

. waterproof gloves; and

. shoes plus socks

A summary of the Postapplication Exposure and Risk
Assessment is included as Table 4.

S —— = — e ————

Table 4. Postapplication Occugaﬁonal Exgosure and Risk Assessment
Transfer - DFR, (c) ADD, (d) Short-term |- Intermediate
Coefficient (Tc) (ug/cm?) | (mg/kg/day) MOE (e) Term MOE 63
(cm’ /hr) ‘ _ |
2,500 (a) 0.058 0.02 5,000 500
(@  Te=2,500 cm’/hr for harvest activities |
(®) Tc ='1,000 cm?® /hr for irrigation activities.
(©) DFR, =AR * F * (i-D)' *4.54E+8 ug/Ib*24.7E-9 acre/cm?
- where: L ‘ .
DFR = dislodgeable foliar residue on day "t" (ug/cm”),
AR = application rate (0.026 b ai/acre),
F = fraction of ai retained on foliage (0.2, unitless),
D = fraction of residue that dissipates daily (0.1, unitless), and

t postapplication day on which exposure is being assessed (day 0).

(@) ADD, = (DFR, * 1E-3mg/ug * Tc * ET * DA)/ BW
where: )
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ADD, = Average Daily Dose on day "t" (mg'kgday),

DFR, = dislodgeable foliar residue on day "t" (ug/cm®),

Te = transfer coefficient (cm*/hr),

ET = - exposure time (8 hr/day), ‘

DA = dermal absorption factor [1, (default factor), unitless], and
Bw . = body weight (60 kg).

(e) Short-Term Occupational Exposure MOE = NOEL/ Total ADD (where NOEL =100 mg/ka/day)
(D) Intermediate-Term Occupational Exposure MOE = NOEL/ Total ADD (where NOEL =10
mg/kg/day).

(i1) Summary of postapplication risks: short-term MOEs ranged from -
5,000 to 13,000, while intermediate-term MOEs ranged from 300 to
1,300 for harvest and immigation activities, respectively. Risks did not
exceed HED's level of concern (i.e., acceptable MOE > 100) for post-
application exposure and consequently, these workers are unlikely to
experience adverse health effects under the conditions evaluated.

(¢) Occupational Risk Characterization

HED’s worker exposure estimates are based on surrogate data from the
Pesticide Handlers Exposure Database (PHED) as presented in the Best
~ Available Surrogate Exposure Table (5/97). The unit exposure values from
PHED are considered to be central tendency. The application rates, and
number of acres treated used in this assessment are upper percentile values.
In addition, it was conservatively assumed that 100% of triasulfuron would
be absorbed through dermal and inhalation exposure, which is likely to over-
estimate exposure. Therefore, the potential doses and risks are characterlzed
" as central to high-end.

(2) Residential and Other Non-Occupational Exposures and Risks

Triasulfuron is not registered for any residential uses. -
¢. Dietary Exposure and.Risk Assessment/Characterization

The residue chemistry of triasulfuron (aka CGA- 131036 Amber) for thls petltlon on grasses
(PP#3F4225) has been previously reviewed by CBTS/HED; see memos of:

G. Kramer, 2/18/94 (D193754 & D193756; MRID#s 427716-01, 428519-01 & -02);
G. Kramer, 1/18/95 (D210064 & D210065; MRID#s 434512-00 & -01); and,
- G. Kramer, 4/7/95 (D213652 & D213650; MRID#s none).

Additional magnitude of the residue field trial studies on grasses were requested (see G. Kramer
memos) to support permanent tolerances. Those additional field trial studies have now been
submitted (MRID# 444981-01) and are included in the discussion of Crop Field Trials, below.
Based on a review of this data, HED recommends establishing permanent tolerances (40 CFR
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180.459) tor grass torage (7 ppm); grass hay (2 ppm): and. the kidneys of cattle, goats. horses. and
sheep (0.5 ppm); which expire on 7/20/98.

- (1) Dietary Exposure (Food Sources)
(a) Directions for Use

Amber Herbicide [EPA Reg. No. 100-701; triasulfuron, active ingredient (ai)] is 2 75% ai water-
dispersible granular formulation marketed in 1.4 oz water-soluble packets. It is to be applied post-
emergence as a broadcast spray by ground (>3 gpa) or aerial (>2 gpa) equipment to pastures,
rangeland, and Conservation Reserve Program (CRP) acres for control of various actively growing
susceptible weed species. ‘

Mechanism of Action: Triasulfuron inhibits acetolactate synthase (ALS), a key enzyme in the
biosynthesis of the branched-chain amino acids isoleucine, leucine, and valine. Plant death results
from chlorosis and necrosis occurring in response to ALS inhibition. )

When using Amber, a suitable (80%) non-ionic surfactant should always be added to the spray mix
at 1-2 quarts/100 gallons of spray volume (0.25-0.5% v/v). For control of ALS-resistant weed
biotypes, Amber should be applied in a tank mixture with a registered herbicide having a different
mode of action on grasses (see label for list), observing all label directions, restrictions, and
precautions. Do not use Amber alone in any field where ALS-resistant biotypes of any weed species
have been identified. Do not apply Amber through irrigation systems.

When applying Amber to pastures, rangeland, or CRP acres, do not apply more than a total of 0.039
Ibs ai (0.63 oz ai)/acre per year, as follows: one application of 0.013 lbs ai (0.21 oz ai)/acre
postemergence, followed by a second application not more than 60 days later at up to 0.026 Ibs ai
(0.42 oz ai)/acre, depending on the weed species to be controlled.

Preharvest Intervals (PHIs): Grazing may occur 1mmed1ately followmg application. Do not cut for
hay for 30 days following appl:catlon

Use of Amber is limited to the states of: CO, ID, KS, MN, MT, ND, NE, NM, NV, OK, OR, SD,
TX, UT, WA, and WY. To reduce the possibility of selecting sulfonylurea-resistant biotypes, do not
apply Amber or any other herbicide with the same mode of action in pastures rangeland or CRP
acres more frequently than in one year out of three.

There are extensive, very specific rotational crop restrictions on the Amber labet for the crops:
barley, rve, oats, bermudagrass, proso millet, field corn, grain sorghum, soybeans, sugar beets,
sunflowers, and onions. There are no rotational or reseeding restrictions for the planting of wheat.

RAB?2 considers these directions for use to be adequately delineated. No additional information are
needed to support this petition. [Information excerpted from 2/18/94 memo, G. Kramer and revised
Section B of 2/13/95, no MRID#.]
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(b)  Nature of the Residue - Plants

No new metabolism studies were submitted with this petition. The nature of the residue in wheat
is considered to be adequately understood {(6/22/89 review, R. Schmitt, DEB/HED, PP#8F3658,
‘MRID# 402719-06). Residues of triasulfuron are systemic. Metabolism proceeds by hydroxylation
of the phenyl ring and hydrolytic cleavage of the urea bridge. The residue of regulatory concern is
parent compound only. CBTS/ HED has previously concluded that the metabolism study in wheat
can be translated to grasses, and that the residue of regulatory concern for grasses is also parent
compound only (2/18/94 review, G. Kramer, CBTS/HED, PP#3F4225). No additional data are
needed to support this petition.

() Nature of the Residue - Animals

No new metabolism studies were submitted with this petition. The nature of the residue in ruminants
and poultry is considered to be adequately understood with the residue of regulatory concern being
‘parent compound only (6/22/89 review, R. Schmitt, DEB/HED, PP#8F3658, MRID# 402719-07 and
-08, 407283-02). The levels of secondary residues transferred to animal products are extremely low;
metabolism proceeds mainly by cleavage of the urea bridge. No additional data are needed to
support this petition. '

(d) - Residue Analytical Method - Plants

Suitable analytical methodology exists to enforce the extension of the tolerances on grasses. Method
AG-500 (column switching HPLC with UV detection; MRID# 402719-09 and 410479-01) has
undergone successful petition method validations on wheat grain and straw (memos of H. Tai,
ACB/BEAD, 2/14/89 and 7/14/89; L. Cheng, DEB/HED, PP#7G3551, 3/23/89; and, M. Bradley,
PP#8F3658, 8/17/89) and has been accepted by the Agency (in its AG-500B revised form; MRID#
413075-02) as the enforcement analytical method for wheat and barley (memo, M. Bradley,
PP#8F3658, 8/24/90). The registrant has validated this method in grass forage and hay at the limit
of quantitation (LOQ), 0.05 ppm. CBTS/HED has previously concluded that Method AG-500B is
acceptable to enforce tolerances on grass hay and forage (2/18/94 review, G. Kramer, CBTS/HED,
PP#3F4225). No additional data are needed to support this petition. . '

(¢) Residue Analytical Method - Animals

Suitable analytical methodology exists to enforce the tolerances on animal commedities, including

the extension of the tolerances on kidneys. Method AG-508 (column switching HPLC with UV
~ detection; MRID# 402719-10) has undergone successful petition method validation on milk, beef
muscle and kidney (memos of H. Tai, ACB/BEAD, 2/14/89 and L. Cheng, DEB/HED, 3/23/89) in
re PP#7G3551 and has been accepted by the Agency (in its AG-508B revised form; MRID# 413075-
~ 03) as the enforcement analytical method for animal commodities (memo, M. Bradley, PP#8F3658,
8/24/90). The validated LOQ (MRID# 402719-10) is 0.01 ppm for milk; 0.05 ppm for beef muscle,
fat, liver, and kidney; 0.05 ppm for eggs; and 0.05 ppm for poultry meat, fat, and liver. No
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additional data are needed to support this petition.

(f) Multiresidue Methods

Triasulfuron and four of its metabolites were tested througl'i the FDA multiresidue protocols. The
submissmn was forwarded to FDA for evaluation (3/1/89 1etter,'M.rBradley, DEB/HED, PP#
8F36358, MRID# 407283-04). Triasulfuron was not determinabie by any of the protocols (per Sec.
G, PP#3F4225, 4/16/93, no MRID#). o B

(g) Storage Stability Data - Plants

No new storage stability studies were submitted with this petition. Triasulfuron has been shown to
be stable (-15° C) in wheat forage, grain, and straw samples for up to 2 years (6/22/39 review, R.
Schmitt, DEB/HED, PP#8F3658, MRID# 402830-06, 402719-16 & 407283-06). Samples in the
grasses residue field trial studies were stored for <2 years prior to analysis. CBTS/HED has
previously concluded that the storage stability data for wheat can be translated to grasses (2/18/94
review, G. Kramer, CBTS/HED, PP#3F4225). No additional data are needed to support this petition.

(h) Storage Stability Data - Animals

Triasulfuron has been shown to be stable (-15° C) in beef liver, poultry breast, eggs, and milk for
up to 6 months (6/22/85 review, R. Schmitt, DEB/HED, PP#8F3658, MRID# 407601-01). The
longest interval in the feeding studies (PP#7G3551) between animal sacrifice and analysis was 6
months (2/18/94 review, G. Kramer, CBTS/HED, PP#3F4225, MRID#427716-01). Stability data
for 2 years of freezer storage have also been submitted (MRID#428519-02; 2/18/94, G. Kramer
review, PP#3F4225). No additional data are needed to support this petition.

(i) Crop Field Trials

The data base for use of triasulfuron on grasses consists of 16 crop field trials. Geographic
- representation (approximately 70% of the U.S. pasture and rangeland grasses acreage) is adequate.-
Eleven of these trials (representing 33% geographic representation) have been reviewed previously,
(2/18/94 review, G. Kramer, CBTS/HED, PP#3F4225, MRID#428519-01). To summarize briefly,
those 11 trials were conducted in 11 states, using the representative commodities for the grass forage,
fodder and hay group (bermudagrass, bluegrass, and bromegrass or fescue), as specified in 40 CFR
180.41 (Crop Group 17). Amber was applied postemergence broadcast, by ground or aerial
. application. Two applications (0.29 oz ai/acre followed by 0.57 oz ai/acre) were made in each trial
for a total yearly application rate of 0.86 oz ai/acre (1.4X yearly max/acre). These rates slightly
exceed the application rates recommended on the product label. Forage was harvested at 0 days and
hay approximately 30 days after each application. Residues of triasulfuron were measured using
Method AG-500B. The method was validated using control grass forage and hay samples from each
. field trial fortified with triasulfuron at 0.05-20 ppm; average recovery was 89% (n=103). The
maximum residue in grass forage was 6.4 ppm (CO) and in grass hay was 1.7 ppm (ND). These data
were deemed adequate to establish time-limited tolerances on grass forage (7 ppm) and grass hay
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{2 ppm). - [Also see Meat. Milk. Poultry. Eggs.] Additional field trial studies were required (to
capture a larger percentage of the U.S. grass acreage and to provide a more representative

distribution among grass species tested) as a condition of registration and to support permanent
tolerances. ' ‘

By letter dated 2/23/98, the registrant (Novartis, formerly Ciba-Geigy) submitted the results of 5
additional field trials (representing an additional 37% geographic representation, for a grand total
of approximately 70%) on grasses (MRID# 444981-01). These 5 trials (bermudagrass, NM, CA;
bluegrass, NV, MT; bromegrass, WY) were conducted in 1996 using Amber (75WG) and a spray
additive (either X-77 or R-11, 0.50% v/v). Data are available for untreated controls and treated
samples receiving one (12 g ai/A; %X yearly max g ai/A) or two applications (12 g avA + 12 g al/A,;
15X yearly max g ai/A; between-application-interval, 30-62 days) per trial made as postemergence
broadcast sprays (10-30 gpa) using ground application equipment. Forage samples were harvested
with 0-day PHI; hay samples were harvested with 28-35 day PHIs. Harvested samples were held
in frozen storage (ca -20°C) for 8-17 months prior to analysis (2 samples/treatment level/test site)
for triasulfuron residues by enforcement Method AG-500B (LOQ, 0.05 ppm). Procedural recoveries
from controls fortified with triasulfuron at 0.05 ppm or 25 ppm prior to extraction ranged 78-102%
(avg 94%, n=10) for grass forage and 80-101% (avg 88%, n=10) for grass hay. Representative
chromatograms of controls, fortified controls, and field-treated samples of grass forage and hay are
provided. Residues of triasulfuron in control samples of grass forage and hay were all <0.05 ppm.
Residues of triasulfuron in field-treated grasses are summarized in Table §, below. The maximum
residues of triasuifuron following one application were 4.7 ppm (avg 3.1 ppm, n=6) in forage and
1.6 ppm (avg 0.32 ppm, n=10) in hay. The maximum residues of triasuifuron following two
applications (totaling 14X yearly max g ai/A) were 7.4 ppm (avg 2.5 ppm, n=10) in-forage and 0.30
ppm (avg 0.09 ppm, n=10; for averaging, a value of 0.025 ppm was used for samples with residues
of <0.05 ppm) 1n hay. These field trial data, and the data from the previous 11 field trials
(discussed above), support tolerance levels of 7 ppm in forage grass and 2 ppm in hay grass
for residues of triasulfuron in conjunction with the proposed use pattern. [Also see Meat, Milk,
Poultry, and Eggs.} No additional field trial data are required for this petition.

TABLE 5. | |
Triasulfuron on Grasses: Field Residue and Storage Interval Data for 1996 Field Trials -
With Amber (75SWG) Plus Spray Additive, Using Ground Application Equipment

Trial | Use Spray Days. ‘ | Maximum Triasulfuron Residue
Site Rate Volume Between PHI Months {(ppm)
1996 | (g al/A) (gpa) | Applications | (days) Frozen -
Forage Hay .
12 § - 0 14.1 18,18 | -
NM 32 . 13.2 - <0.05, <0.05
12+12 n 62 0 12,1 24,17 -
o 28 113 . 0.06,0.10

27




HED Records Center Series 261 Science Reviews - File R033419 - Page 29 of 100

o TABLE 5. |
Triasulfuron on Grasses:. Field Residue and Storage Interval Data for 1996 Field Trials
With Amber (73WG) Plus Spray Additive, Using Ground Application Equipment -
Tr.lal Use | Spray Days Maximum Triasulfuron Residue
Site | Rate Volume Between PHI Months - (ppm)
1996 | (g ai/A) (gpa) | Applications | (days) Frozen
I ‘ Forage Hay
MT 12 10 ~- T N
. 32 160 - <0.05, <0:05
12+12 10 39 0 : 156 20,14 -
30 4.8 - <0.05, <0.05
12 17 - 0 173 32,27 R
NV : 30 165 | - | <0.05, <0.05
2+12 18 .30 o0 16.3 23,19 -
31 155 - <0.05, <0.05 - -
CA 2 30 - o | 1L 4.1,4.7 -
: 28 10.4 - 1.6, 1.1
1z+12 | 30 - 60 0 9.2 32,74 -
35 82 - 0.30,025
wY 12 17 - - - - -
30 . 168 - . 0.21,0.16
2+iz | .16 ol 0 155 1.6, 1.6 -
30 48 | - <0.05, <0.05
— ——— * ——— — |

(j) Processed ¥Food/Feed
Not applicable; there are no processed commodities associated with grasses.
(k) Meat, Milk, Poultry, and Eggs

No new feeding studies were submitted with this petition. Grasses are feedstuffs for beef and dairy
cattle. An acceptable feeding study in dairy cattle (conducted at 15, 75, and 150 ppm) has previously -
been reviewed (2/5/88 memo, L. Cheng, RCB/ HED, PP#7G3551, MRID# 402719-14) and varnous
anjmal commodity tolerances were subsequently established (milk, 0.02 ppm; meat, fat, and meat
by-products of cattle, goats, hogs, horses, and sheep at 0.1 ppm). The G. Kramer memo of 2/18/94,
this current petition (PP#3F4225) on grasses, contains a summary of the study and a calculation of
the maximum theoretical daily dietary burden (20 ppm) in cattle. [Recalculating based upon
information in Table 1, OPPTS 860.1000, issued 8/96, the maximum theoretical daily dietary burden
is 18 ppm.] It was concluded that all existing tolerances for triasulfuron in animal commodities were .
adequate to cover the use of triasulfuron on grasses (even taking the existing tolerances on wheat and .
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barley commodities into consideration) with the exception of the tolerances (0.1 ppm) on kidneys.
Accordingly, higher triasulfuron tolerances of 0.3 ppm {the level deemed to be adequate) for the
kidneys of cattle, goats, horses, and sheep were established as time-limited tolerances in conjunction

" with the establishment of the time-limited tolerances on grasses. - These time-limited tolerances
expire 7/20/98. The additional field trial studies on grasses, which have now been submitted and
reviewed, herein support these previous conclusions about the adequacy of the animal commodity
tolerances. Thus, the time-limited tolerance of 0.5 ppm on kidneys should be made permanent,
concurrently with the time-limited tolerances on grasses.

There are no poultry or swine feed items associated with grasses, so tolerances in these animal
commodities are not germane to this petition. [Note: The poultry feeding study, MRID# 4022719-
15, is reviewed in the 2/5/88 review of L. Cheng, PP#7G3551.] .

No additional data are needed to support this petition.
(I) Water, Fish, and Irrigated Crops

Not applicable; there are no uses of triasulfuron that should result in residues in potable water or fish.
Based on very conservative assumptions, EFED modeling results indicated that low concentrations
(< 2 ppb) could occur in surface water or groundwater. However, these concentrations are not
expected to pose a health risk to humans. The label prohibits applying Amber through irrigation -
‘systems. : :

(m) Food Handling
Not applicable; there are no food handling uses for triasulfuron,
(n) Confined/Field Accumulation in Rotational Crops

Confined crop rotation studies were submitted in conjunction with PP#8F3658 and were reviewed
by EFGWB/EFED (S. Termes, memos of 2/27/90 and 6/10/91). Soil was treated with phenyl- and
triazine-labeled triasulfuron at a rate of 0.864 oz ai/A (1.4X yearly max/A). Lettuce, sugar beets,
soybeans, barley, and corn were planted 109 days later. The total radioactive residue was <0.01 ppm
in all mature plant parts at harvest. Since the trials representing an emergency plantback (i.e., 30
days) were not performed, the label directions for Amber must specify that the plantback interval
- for crops on which triasulfuron is not registered should be at least 4 months. [Excerpted from
2/18/94 memo, G. Kramer.] Such a restriction is on the Amber draft label. No additional data are
needed to support this petition. '

(o) International Harmonization
Not applicable; there are no CODEX, Canadian, or Mexican maximum residue limits for residues

of triasulfuron.
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(2) Dietary Exposure (Drinking Water Source)

No monitoring data are available to perform a quantitative drinking water risk assessment for
triasulfuron at this time. However, the Environmental Fate and Effects Division {EFED) provided
a Tier ] drinking water assessment (EFED memo from James Lin May 11-1998, see Artachment 1),
This assessment utilized the GENEEC and SCI-GROW screening models to provide estimates of
ground and surface water contamination from triasulfuron, but did not consider the behavior of

degradates. Limitations and assumptions for these screening models are documented in EFED
memoranda.

(i) Ground Water

Using available fate parameters and assuming an annual application rate of 0.039 b ai/acre, the
estimated groundwater concentration from triasulfuron using SCI-GROW was 0.187 ug/L. The
current label application rate allows for a total of 0.039 Ib ai/acre per year, as follows: one
application of 0.013 Ibs ai/acre postemergence, followed by a second application not more than 60
days later at up to 0.026 Ibs ai/acre, depending on the weed species to be controlled.

The SCI-GROW model (Screening Concentrations in Ground Water) is a screening model used to
estimate concentrations of a pesticide in ground water under “worst case” conditions. The SCI-
GROW model is based on scaled groundwater concentration from ground water monitoring studies,
environmental fate properties (aerobic soil metabolism half-lives and sorption coefficients) and
application rates. The current version of SCI-GROW appears to provide realistic estimates of
pesticide concentrations in shallow, highly vulnerable groundwater (i.e., sites with sandy soils and
depth to groundwater of 10 to 20 feet).

(i1) Surface Water

GENEEC (Generic. Estimated Environmental Concentration) is a screening model used in Tier [
(generic high runoff site) to estimate pesticide concentrations found in surface water up to 56 days.
GENEEC is a single runoff event model, but accounts for spray drift from multiple applications.
GENEEC represents a 10-hectare field immediately adjacent to a 1-hectare pond that is 2-meter deep
with no outlet. The pond receives a pesticide load from spray drift for each application plus what
runs off in one rainfall event, usually two days after the last application. The runoff event transports
a maximum of 10% of the pesticide remaining in the top 2.5 cm of soil. This amount can be reduced
through soil adsorption. The amount of pesticide remaining on the field in the top 2.5 cm of soil
depends on the application rate, number of applications, interval between applications, incorporation
depth, and degradation rate in soil. Spray drift is determined by method of applications (5% drift
for aerial spray and airblast, 1% for ground spray, no drift for soil incorporation). The GENEEC
values represent upper-bound estimates of the concentrations that might be found in surface water
due to triasulfuron use. Thus, the GENEEC model predicts that triasulfuron surface water
concentrations range from a peak of 1.75 pg/L to a 56 day average of 1.68 pg/L (EFED memo from
James Lin of May 11, 1998). ' .
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{3) Risk from Food Sburces
(a) Acute Dietary Risk

An acute dietary risk assessment is not required because no acute t0x1colog1cal endpoints were
identified for trlasulfuron

(b) Chronic, Non-Carcinogenic Dietary (Food) Risk

HED’s Dietary Risk Exposure System (DRES) was used for conducting a chronic dietary (food only)
exposure analysis (risk assessment). The analysis (appended as Attachment 2) evaluates individual
food consumption, as reported by respondents in the USDA 1977-78 Nationwide Food Consumption
Survey, and accumulates exposure to the chemical for each commodity.

In conducting this chronic dietary (food) risk assessment, HED has made very conservative
assumptions: that all commodities having triasulfuron tolerances will contain residues of triasulfuron
and those residues will be at the level of the tolerance. This results in an overestimate of human
dietary exposure. ' :

Using the assumptions and data parameters described above, the DRES eprsure analysis results in
an anticipated residue contribution (exposure) that is equivalent to the following percentages of the
RED: : '

Population Subgrowp TMRC o (mghkg/day) %R

U.S. Population (48 states) ' . 0.00046 C 4.6%
~ Nursing Infants (<1 year old) 0.00040 : 4.0%
Non-Nursing Infants (<1 year old) ' 0.0015 ‘ 15%
Children (1-6 years old) . 0.0011 - 11%.
Children (7-12 years old) - ' 0.00073 7.3%
Females (13-19 years old, not preg. or nursing) 0.00040 - 4.0%
Hispanics _ 0.00056 : ' 5.6%
Non-Hispanic others ' 0.00050 . 5.0%
Males (13-19 years old) 0.00052 . 5.2%

The subgroups listed above are: (1) the U.S. population (48 states); (2) those for infants and
children; (3) the female subgroup; (4) hispanics; (5) non-hispanic others; and (6) males with the
highest percentage of the RfD occupied. If the percent RfD for the U.S. population is rounded to
5%, there are no remaining subgroups beyond those listed above with a percentage of the RID
occupied that is greater than that occupied by the subgroup U.S. population (48 states).
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(¢) Chronic Carcinogenic Risk

In 1991, the HED RfD Peer Review Committee classified triasulfuron forms as a "Group E -
Evidence of non-carcinogenicity for humans.”  Therefore, a carcinogenic risk assessment is not
required.

(4) Combined Dietary Risk from Food and Water Sources
(a) Acute Risk

Because no acute dietary endpoint was determined (HIARC, 6/30/98), an acute water and dietary
exposure risk assessment is not required.

(b) Chronic Risk
Based on the chronic dietary (food) exposure and using default body weights and water consumption
figures, chronic drinking water levels of concern (DWLOC) for drinking water were calculated. To
calculate the DWLOC, the chronic dietary food exposure was subtracted from the RfD.

S [chfonic water exposure (mg/kg/day) x (body weight)]
DWLOC - :

chronic —

[consumption (L) x 10° mg/sig]

where chronic water exposure (mg/kg/day) = [RfD - (chronic food + residential exposure)
(mg/kg/day)]

The Agency’s default body weights and water consumption values used to calculate DWLOCs are
as follows: 70 kg/2L (adult male), 60 kg/2L (adult female), and 10 kg/1L (child). The results are
summarized the Table below: -

Chronic Scenario

Population e I '
Subgroup’ RfD Food | Maximum | 'SCI- | GENEEC | DWLOC

mg/kg/day | Exposure Water GROW {ppt) (ug/L)

mg/kg/day | Exposure | (ug/L)® -
2
1 . . m, da .
: i *—_A L

U.S. Population x 0.01 0.00046 0.0095 0.187 1.68 334
Females (13-19 0.01 0.00090 0.0091 0.187 1.68 - 273
years, not pregnant '
or nursing)
Hispanic 0.01 0.00056 1 0.0094 0.187 1.68 329
Non-Nursing [nfants 0.01 0.0015 0.0085 0187 1.68 85
(< 1yr old) ' - __
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'Population subgroups chosen were U.S. population (70 kg. body weight assumed). the female subgroup with the highest
food exposure (60 kg. body weight assumed), the hispanic subgroup (70 kg body weight assumed) which has higher
dietary exposure than the U.S. population, and the infant/child subgroup with the highest food exposure {10 kg. bedy
weight assumed). .

fMaximum Water Exposure (mg/kg/day) = RfD {mg/kg/day) - TMRC from DRES (mg/kg/day)
“The crop producing the highest level was used. ,

For the most highly exposed populations subgroup, non-nursing infants (< 1 year old), chronic
dietary (food only) exposure occupies 15% of the RfD. This is a conservative risk estimate for
reasons described above. The chronic DWLOC for the non-nursing infants (< 1 year old) subgroup
is 85 ppb. The predicted 56-day average surface water concentration by the GENEEC model is 1.68
ug/L (ppb) and the estimated ground water concentration by the SCI-GROW model is 0.19 pg/L
(ppb). Therefore, exposure from water is below HED’s DWLOC for chronic dietary exposure for
.any of the populations examined. .

et

d. Déta Requirements
(1) Occupational/Residential Data
None
(2) Residue Chemistry Data
There are no data gaps to be ;esol*;fed for this petition in the areas of pr_oduét or residue chemistry.
(3} Toxicology Data |
None
€. Food nglity Protection Act Consideraﬁon_s
(1) Cumulative Risk

~ Triasulfuron is a sulfonylurea herbicide. Other herbicides in this class include halosulf\non,
ethametsulfuron, rimsulfuron and chlorsulfuron. '

Section 408(b}(2XD)(v) of the Food Quality Protection Act requires that, when considering whether
 to establish, modify, or revoke a tolerance, the Agency consider "available information” concerning
the cumulative effects of a particular pesticide's residues and "other substances that have a common
mechanism of toxicity." The Agency believes that "available information” in this context might
include not only toxicity, chemistry, and exposure data, but also scientific policies and
methodologies for understanding common mechanisms of toxicity and conducting cumulative risk
assessments. For most pesticides, although the Agency has some information in its files that may
turn out to be helpful in eventually determining whether a pesticide shares a common mechanism
of toxicity with any other substances, EPA does not at this time have the methodologies to resolve
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the complex scientific issues concerning common mechanism of toxicity in a meaningful way. EPA

has begun a pilot process to study this issue further throﬁgh the examination of particular clésses of

pesticides. The Agency hopes that the results of this pilot process will increase the Agency’s

scientific understanding of this question such that EPA will be able to develop and appiy scientific

principles for better determining which chemicals have a common mechanism of toxicity and

evaluating the cumulative effects of such chemicals. The Agency anticipates, however, that even

as its understanding of the science of common mechanisms increases, decisions on specific classes
of chemicals will be heavily dependent on chemical specific data, much of which may not be

presently available.

Although at present the Agency does not know how to apply the information in its files concerning
common mechanism issues to most risk assessments, there are pesticides as to which the common
mechanism issues can be resolved. These pesticides include pesticides that are toxicologically
dissimilar to existing chemical substances (in which case the Agency can conclude that it is unlikely
that a pesticide shares a common mechanism of activity with other substances) and pesticides that
produce a common toxic metabolite (in which case common mechanism of activity will be assumed).

EPA does not have, at this time, available data to determine whether triasulfuron has a common
mechanism of toxicity with other substances or how to include this pesticide in a cumulative risk
assessment. For the purposes of these tolerance actions, therefore, EPA has not assumed that
triasulfuron has a common mechanism of toxicity with other substances.

(2) Aggregate Exposure and Risk Assessment/Chafacterization
(a) Acute Aggregate Risk

Because no acute dietary endpoint was determined (HIARC, 6/30/98), an acute aggregate risk
assessment is not required.

(b) Short and Intermediate Term Aggregate Risk

There are no residential uses. An aggregate risk assessment for short and intermediate term
endpoints is not required for residential use. -

(¢) Chronic Aggregate Risk

HED coricludes that chronic exposure to triasulfuron from food will utilize <5% of the RID for the -
U.S. population and <6% for all other groups except for non-nursing infants <1 year old (15%),
children 1-6 years old (11%), and children 7-12 years old (7.3%). The DWLOC's are 334 ug/L for
the U.S. population, 273 wg/L for females 13-19 years old {not pregnant or nursing) and 85 ug/L for
non-nursing infants <1 year old. Under the current HED criteria, the registered uses of triasulfuron
do not constitute a chronic residential exposure. Therefore, HED concludes that there is reasonable
certainty that no harm will result to either adults or children from chronic aggregate exposure to
triasulfuron residues. ' '
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(d) Aggregate Risk for Cancer

In 1991, the HED RfD Review Committee classified triasulfuron as a "Group E - Evidence of non-
carcinogenicity for hurnans." Therefore, a carcinogenic risk assessment is not required.

(3) Endocrine Disruption

EPA is required to develop a screening program to determine whether certain substances (including
all pesticides and inerts) "may have an effect in humans that is similar to an effect produced by a
naturally occurring estrogen, or such other endocrine effect...." The Agency is currently working with
interested stakeholders, including other government agencies, public interest groups, industry and
research scientists in developing a screening and testing program and a priority setting scheme to
implement this program. Congress has allowed 3 years from the passage of FQPA (August 3, 1999)
to implement this program. At thattime, EPA may require further testing of this active ingredient
and end use products for endocrine disrupter effects.

(4) Special Sensitivify of Infants and Children

The data provided no indication of increased susceptibility of rats or rabbits to in utero and/or
postnatal exposure to triasulfuron. In the prenatal developmental toxicity study in rats,
developmental toxicity was seen only in the presence of maternal toxicity. In the developmental
toxicity study in rabbits, no evidence of developmental toxicity was seen, even in the presence of
maternal toxicity at the highest dose tested. In the two-generation reproduction study in rats,
effects in the offspring were observed only at or above treatment levels that resulted in evidence
of parental toxicity. In addition, there is no indication that triasulfuron is a neurotoxic herbicide.

IV. RISK MANAGEMENT AND REREGISTRATION DECISION
Not applicable

V. ACTIONS REQUIRED BY REGISTRANTS

None. 4

Attachment [: EFED memo from James Lin, 5/1 1-/98

Attachment II: Chronic DRES Run: William Cutchin, 6/11/98

Atachment I1I: Report of the Hazard {dentification Assessment Review Committee, J une 30, 1998.
Attachment [V: Report of the FQPA Safety Factor Committee. (July I, 1998)

cc: {with All Attachments): RAB2 Reading file, Debbze Smegal, Pamela Hurley, Maxie Jo Nelson,

- Margarita Collantes
RDI: RAB2: /98
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1 1998
MAY 11 PC Code 128969

MEMORANDUM

SUBJECT:  Tier | Drinking Water Assessment for Triasulfuron with GENEEC and SCI-
GROW. PC Code: 128969; DP BARCODE: D245874

TO: James A. Tompkins
~ Biologist
Herbicide Branch
Registration Division (7505C)

Pamela M. Hurley
Toxicologist
Registration Action Branch II

Health Effects Division (7509C) .

FROM: James C. Lin A
' Environmental Enginaer
Environmental Risk Brinch III
Environmental F ate and Effects Division (7507C)

THRU: Minh-Thuy L. Nguyen 7@‘? .Z%f'/
Chemist
Environmental Risk Branch I1I
Environmental Fate and Effects Division (7507C)

Daniel RieW st /qy

* Branch Chief
Environmental Risk Branch I1I
Environmental Fate and Effects Division (7507C)

DATE: May 11, 1998

The Environmental Fate and Effects Division (EFED) has been requested to generate a Tier 1
Drinking Water Assessment for triasulfuron. This memo provides a Tier 1 drinking water
assessment for this chemical. The degradates were not considered in this Tier 1 assessment.
Currently, Tier 1 drinking water assessments use the EFED Screening Models - GENEEC for
surface water estimations and SCI-GROW for ground water estimations.

GENEEC (Generic Estimated Environmental Concentration) is a screening model used in Tier 1
(generic high runoff site) to estimate pesticide concentrations found in surface water up to 56
days. It provides an upper-bound concentration value. GENEEC is a single runoff event model,
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but accounts for spray drift from multiple applications. GENEEC represents a 10-hectare field
immediately adjacent to a -hectare pond that is 2-meter deep with no outlet. The pond receives

a pesticide load from spray drift for each application plus what runs off in one rainfall event,
usually two days after the last application. The runoff event transports a maximum of 10% of the .
pesticide remaining in the top 2.5-cm of soil. This amount can be reduced through soil
adsorption. The amount of pesticide remaining on the field in the top 2.5-cm of soil depends on
the application rate, number of applications, interval between applications, incorporation depth,
and degradation rate in soil. Spray drift is determined by method of application (5% drift for
aerial spray and airblast, 1% for ground spray, no drift for soil incorporation).

The SCI-GROW model (Screening Concentrations in Ground Water) is a screening model used

. 1o estimate concentrations of pesticides in ground water under "worst case” conditions. The SCI-

GROW model is based on scaled ground water concentration from ground water monitoring

studies, environmental fate properties (aerobic soil metabolism half-lives and sorption
coefficients) and application rates. The current version of SCI-GROW appears provide realistic

estimates of pesticide concentrations in shallow, highly vulnerable groundwaxer (i.e., sites with

sandy soils and depth to groundwater of 10 to 20 feet)

Envirogmenta.l Fate

The environmental fate data for triasulfuron used in GENEEC and SCI-GROW are summarized _
below

Aerobic Soil 181.46 15 weeks and 9.5 weeks (upper 90% bound MRID 40493901
Membolism 1, days half-life is 181.46 days) ' ' '

K. 69.3ml/g | median value(51.61, 65.18, 73.37 and 190.60) | MRID 41656207-
Solubility in H20 | 1500 ppm | @pH 7 - i
Aqueous Photolysis t,, | 145.7 days | @ pH 9 (87 days vs. dark control of 216 days) - t
Hydrolysis pH ") t,, | 3.1years | @pH7 o MRID 40271921
Aerobic Aquatic not no data. -

Merabolism t,, considered | -
%ww .

Proposed Use Label

The formulation Amber® contains 75% of active ingredient - triasulfuron. The proposed use is
to control various weeds on pasture grasses. Either ground or aerial spray equipment can be
used. Triasulfuron can be applied postemiergence at the standard rate of 5.95 g ai/ac or enhanced
rate of 11.9 ai/ac. The maximum amount of tnasulﬁ.lron which can be applied in a calendar year

is 17.86 g ai/ac.
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Drinking Water Assessment

Using the fate properties and the use rate discussed previously, GENEEC was used to estimate
the drinking water concentrations from surface water and SCI-GROW was used to estimate the
 drinking water concentration from ground water. Concentrauon estimated were based on the
maximum application rate.

GENEEC Results

Based on (1) an aerobic soil metabolism hatf-life input of 181.46 days, (2) a median soil organic
carbon sorption coefficient of 69.28 ml/g, (3) a water solubility of 1500 mg/L, (4) no aerobic
aquatic metabolism half-life, (5) a water photolysis half-life at pH 9 of 145.7 days, {6)a
hydrolysis half-life at pH 7 of 1131.5 days, and (7) zerial application with the total rate of 0.0394
1b ai/ac, the estimated surface water concentrations are 1.75, 1.75, 1.72, and 1.68 ug/L,
respectively for peak, 4-day average, 21-day average, and 56-day average. The GENEEC
outputs are listed in Table 1.

CI-GROW Results

Based on (1) an aerobic soil metabolism half-life input of 181.46 days, (2) a median soil organic
carbon sorption coefficient of 69.275 ml/g, and (3) an annual application rate of 0.0394 Ib/ac, the
estimated ground water concentration is 0.187 ug/L. The SCI-GROW outputs are listed in Table
5 _ :
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Table 1. GENEEC Output for Triasulfuron Use on Pasture Grasses

RUN No. - 1 FOR Triasulfuron INPUT VALUES

RATE (#/AQ) APPLICATIONS S5071L SOLUBILITY % SPRAY INCORP
ONE (MULT} NC.-INTERVAL KocC {(PEM) DRIFT DEPTH(IN)
.039¢ .035) b I "69.3 1500.0 5.0 .0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

o . oy B U D s o TR S > A e e e e

METABCLIC DAYS UNTIL HYDROLYSIS PHOTCLYSIS METABCLIC COMBINED
{(FIELD) RAIN/RUNOFEF * (POND) . (PONB-EFE) {POND) {PCND}

——— e A ———— T —— o ik Al Tk £ o D il il ol il S Y o e e o . P g o e e M A o T T U e e o e e o o e e

181.4¢ 2 1131.50 - 145.70-17877.39 .C0O 1064.13

GENERIC EECs (IN PPB)

b A o e L kS Ay o o R o o e L g e e L A Ty o e e i ol A T

PEAK AVERAGE 4 AVERAGE 21 AVERAGE 56
GEEC DAY GEEC ' DAY GEEC DAY GEEC
1.75 1.75 1.72 1.68

Table 2. SCI-GROW Output for Triasulfuron Use on Pasture Grasses

RUN No. 1 FOR triasulfuron on grass' INPUT VALUES
APPL (#/AC) APPL. URATE SOIL SOIL AEROBIC
RATE NO. (#/AC/YR) KOC METABOLISM (DAYS)

.039 1 039 69.3 181.5

GRCUND-WATER SCREENING CONCENTRATIONS'IN PPB

-.187244
= 176.460 B= 74.275 C= 2.247 D= 1.871 RILP= -4.783

= .677 G= '4.752 URATE= .03% GWSC= .187244



CHEMICAL INFORMATI

- TOLERANCE ASSESSMENT SYSTEM ROUTINE CHRONIC ANALYSIS

ON STUDY TYPE

EFFECTS

REFERENCE DOSES

DATE: 06/11/98

DATA GAPS/COMMENTS

PAGE:

STATUS

1

Centrilobular hepatocyto-

Triasul furon (Amber) 2yr feeding~ mouse
Caswell #8861C . NOEL= 1.2000 ma/kg
CAS No. 82097-50-5 10.00 ppm
A.1. CODE: 128969 LEL=  12.9000 mg/kg
CFR No. 180.459 1000.0C ppm
ONCO: E (HED)

megaly in males.

No evidence of carcinog-

PADI  UF -->100
OPP RfD= 0.010000
EPA R¥D= 0.010000

Chronic feed/carcino- rat
(Current study maybe up-
graded).

HED reviewed 04/11/90
EPA verified 08/22/90
RID/PR reviewed 02/12/91

On IRIS.

POPULATION SUBGROUP

U.S. POPULATION

48 STATES

U.5. POPULATION
U.S. POPULATION
U.S. POPULATION
U.S. POPULATION

SPRING SEASON
SUMMER SEASON
FALL SEASON
WINTER SEASON

NORTHEAST REGION
NORTH CENTRAL REGION
SOUTHREN REGION
WESTERN REGION

HISPANICS

NON-HISPANIC WHITES
" NON-HISPAKIC BLACKS
HON-HISPANIC OTHERS

NURSING INFANTS (< 1 YEAR OLD)
NON-NURSING INFANTS (< 1 YEAR OLD)
FEMALES {13+ YEARS, PREGNANT)
FEMALES 13+ YEARS, NURSING
CHILDREN (1-6 YEARS OLD)

CHILDREN (7-12 YEARS OLD)

MALES (13-19 YEARS OLD)

FEMALES (13-19 YEARS OLD, NOT PREG. OR MURSING)

MALES (20 YEARS AND OLDER) -
FEMALES (20 YEARS AND OLDER, NOT PREG. OR NURS)

enicity in rats or_mice.

NEW TMRC

TOTAL TMRC (MG/KG BODY WEIGHT/DAY) DIFFERENCE EFFECT OF ANTICIPATED RESIDUES
' AS PERCENT ‘AS PERCENT ’
CURRENT TMRC* NEW TMRC** OF RFD OF RFD ARC #%RFD

0.000463 0.000463 4.634160 ©.000000
0.000446 0,000446 4.464090 0.000000
0.000464 0.000464 4.637020 0.006000

~ 0.000477. 0.000477 4.771280 0.000000
0.000466 0.000466 4 .664930 - 0.00000C
0.000475 0.000475 4.747400 0000000
0.000484 0.000484 4.841970 0.000000
0.000425 0.000425 - 4.250980 0.000000
0.000484 0.000484 4.842150 0.000000
0.000564 0.000564 5.636580 0.000000
0.000461 0.000451 4.606560 0.0000600
0.000429 0.000429 -4 . 293060 0.000000
0.000504 0.000504 5.046920 .0.000000
0.000398 0.0003%8 3.978770 0.000000
0.001543 0.001543 15.434480 0. 000000
0.000332 0.000332 3.317490 0.000000
0.000383 0.000383 3.828220 0.000000
0.001091 - 0.00109M $0.910720 0.000000
0.000734 0.000734 7.341720 0.0006000
0.000516 0.009516 5.158230 0.000000
0.000397 Q.000397 3.974904 ¢.000000
0.000346 .0.000346 3.462570 0.000000
0.000233 0.000283 0.000000

2.834370

*Current TMRC does not include new or pending tolerances.
**New TMRC includes new, pending, and published tolerances.
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CHEMICAL INFORMATION FOR CASWELL NUMBER B861C

EFFECTS

REFERENCE DOSES

DATE: 06/11/98

DATA GAPS/COMMENTS

PAGE : 1

STATUS

Triasulfuron (Amber)

CHEMICAL STUDY TYPE
2yr feeding- mouse
Caswell #861C NOEL= 1.2000 mg/kg
CAS No. B2097-50-5 10.00 ppm
A.l. CODE: 128969 LEL= 12.9000 mg/kg
CFR No. 180.459 1000.00 ppm
ONCO: E (HED) ]

Centrilcbular hepatocyto-
megaly in males, '

No evidence of carcinog-
enicity in rats or mice.

PABI  UF -->100
OPP RfD= 0.010000
EPA RfD= 0.010000

Chronic feed/carcino- rat
(Current study maybe up-
graded). '

HED reviewed 04/11/90
EPA verified 08/22/90
RfD/PR reviewed 02/12/91

On RIS,

TOLERANCE (PPM)

FOOD : PETITION
CODE FOOD KAME NUMBER NEW PENDING PUBL I SHED
24001AA  BARLEY 8F3658 6.020000
24007AA  WHEAT-ROUGH 8F3658 0.020000
24007GA  WHEAT-GERM BF3658 0.020000
24007HA  WHEAT-BRAN 8F3658 0.020000
26007WA  WHEAT-FLOUR BF3458 0.020000
SO000DB = MILK-NON-FAT SOLIDS BF3658 0.020000
50000FA  MILK-FAT SOLIDS 8F3658 0.020000
S0000SA  MILK SUGAR (LACTOSE) 8F3658 0.020000
53001BA  BEEF-MEAT BYPRODUCTS 8F3658 0.100000
5300188  BEEF(CRGAN MEATS)-OTHER 8F3658 0.1000G¢
53001DA  BEEF-DRIED ) 8F3658 0.100000
S3001FA  BEEF(BONELESS)-FAT (BEEF TALLOW) 8F3658 0.100000
53001KA  BEEF(CRGAN MEATS)-KIDNEY 3F4225 "0.500000
53001LA  BEEF(ORGAN MEATYS)-LIVER 8r3658 0.10000C
S3001MA  BEEF(BONELESS)-LEAN (W/0 REMOVEABLE FAT) ‘BF3658 0.100000
5300284  GOAT-MEAT BYPRODUCTS ’ 8F3658 0.100000
5300288  GOAT(CRGAM MEATS)-OTHER 8F3658 0.10000¢
53002FA = GOAT(BONELESS)-FAT ) 83658 0.100000
53002KA  GOAT{ORGAN MEATS})-KIDNEY 3F4225 0.500000
53002LA  GOAT(ORGAN MEATS)-LIVER ! BF3658 0.%00000
53002MA  GOAT(BONELESS)-LEAN (W/O REMOVEABLE FAT} 8F3658 0.100000
53003AA - HORSE 3F4225 0.506000
53005BA  SHEEP-MEAT BYPRODUCTS BF3658 0.100000
5300588  SHEEP(ORGAN MEATS)-OTHER 8FI658 0.100000
53005FA  SHEEP(BONELESS)-FAT 8F3658 0.100000
53005KA  SHEEP{ORGAN ‘MEATS)-KIDNEY 3F4225 0.500000
53005LA  SHEEP(ORGAN MEATS)-LIVER BF3658 0.100000
53005MA  SHEEP(BONELESS)-LEAN (W/O REMOVEABLE FAT 8F3658 0.100000
53006BA . PORK-MEAT BYPRODUCTS 8r3658 0.100000
53006BB  PORK(QRGAN MEATS)-OTHER 8F3658 £.1060000
53006FA  PORK(BONELESS)-FAT (INCLUDING LARD) BF3658 0. 100000
53006KA . PORK(ORGAN MEATS)-KIDHEY 3F4225 0.500000
S3006LA  PORK(ORGAN MEATS)-LIVER 8F3658 0.100000 -
53006MA  PORK(BONELESS)-LEAN (W/O REMOVEABLE FAT) BF3658 0.1000060C

001 JO ¥+ 3Bed - 6LYSEON 3]Id - SMAIAY 2DUBIDS LOE SIUISS IBJUSD SPI0I3Y AIH
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109\163 37"4);5;p : 01 2 6 Y
H " ¢ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY o1
% \vrZ 05 | | WASHINGTON, D.C. 20460 '

%t prte |

DATE: June 30, 1998

. OFFICE OF
PREVENTION, PE .
MEMORANDUM o TQXIC suassrgglcﬂgg AND

SUBJECT: TRIASULFURON- Report of the Hazard Identification Assessrnent Review
Committee.

FROM: Deborah Smegal, Toxicolegist (;ja{yf\»ﬁ\ W G (3‘ (<%
. Toxicology Branch I
- Health Effects Division (7509C)
and
Jess Rowland, Executive Secretary §»» Rawsan 6/3‘%{9
Hazard Identification Assessment Review Committee
Health Effects Division (7509C)

THROUGH: K. Clark Swentzel, Chairman, ol e KES
. Hazard Identification Assessment Review Committee &f ©fez
Health Effects Division (7509C) .
: and
Mike Metzger, Co-Chairman
Hazard Identification Assessment Review Committee
" Health Effects Division (7509C)

TO: Pam Hurley, Risk Assessor
‘ ‘ Registration Action Branch 2
Health Effects Division (7509C)

PC Code: 128969

On Jure 11, 1998, the Health Effects Division's Hazard Identification Assessment Review
Committee evaluated the toxicology data base of Triasulfuron, re-assessed the Reference Dose
(RiD) established in 1991 and selected or attempted to select the toxicological endpoints for acute
dietary as well as occupational exposure risk assessments. The HIARC also addressed the potential
enhanced sensitivity of infants and children from exposure to Triasulfaron as required by the Food
‘Quality Protection Act (FQPA) of 1996. The Committee's conclusions are presented in this report. -

(> Recycled/Recyclable
% Printed with Soy/Canols Ink on paper that
- conteins at leasi 50% recycied fiber
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Commiittee Members in Attendance

Members present were: Clark Swentzel, Bill Burnam, Karl Baetcke, Sue Makris, Bob Fricke, and
Melba Morrow. Member(s) in absentia: Mike Metzger, Karen Hamermk and Jjohn Redden. Data
were presented by Debbie Smegal of Toxicology Branch II.

Also in attendance were Steven Dapson, Margarita Coilantes, and Maxie Jo Nelson.

Data Presentation:
and ,
Report Presentation Deborah Smegal.
' ‘ Toxicologist

Report Concutrence: ' _%nk‘zﬂ——
' JessRowland <

Executive Secretary
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I INTRODUCTION

1. HAZARD IDENTIFICATION
A. Acute Reference Dose (RfD)

tuy lected: None | ' & §
MRID No.: None
Executive Summary: None
Dose and Endpoint for Risk Assessment: No appropriate endpoint attributable to a single
exposure (dose) was identified from oral toxicity studies including the developmental
toxicity studies.

This Risk Assessment is NOT required.

B. gnmmm The R{D estabhshed in 1991 and available on IRIS was re-assessed by
this Committee pursuant to the FQPA and is dxscussed below:

Study Selected: Two-Year Mouse Feeding Carcinogenicity Study o § 83-2
MRID No.: 40728316
Executive Summary:

In a carcinogenicity study, male and female CD-1 albino mice [50/sex/dose] were fed diets
containing triasulfuron (93.7-96.5%) at 0, 10, 1000, 5000 or 10,000 ppm (Males: 0, 1.2, 129,
' 619.6 or 1301.3 mg/kg/day, respectively; Females: 0, 1.5, 157.5, 792.5, or 1473.5 mg/kg/day,
respectively) for up to 24 months. Parameters evaluated were: moribundity, survival, body
weight, food consumption, clinical signs of toxicity, changes in ophthalmology, hematology,
clinical chemistry, organ weights, and gross and hlstologmal changes. In addition, mice were
palpated weekly for tissue masses.

~ There were no treatment-related effects on mortality, clinical observations, organ weights, water

consumption, hematology parameters, ophthalmic findings, or clinical chemistry parameters. In

males and females receiving 5,000 or 10,000 ppm, mean body weight and/or body weight gain

were marginally depressed below control values (not statistically significant except for females at

2 and 5 weeks in the 10,000 ppm group and at 81 weeks in the 5,000 ppm group); this was
accompanied by a decreased food consumption in females. There was a noticeable decrease in

- food consumption in females at dietary levels of 5,000 and 10,000 ppm during the early phase of
the study. These findings were not considered to be of toxicologic importance. Centrilobular
hepatocytomegaly was observed in male mice receiving 1,000, 5,000, or 10,000 ppm (significant,

3
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p<0.01) and in females receiving 10,000 ppm (significant, p<0.05). Increased centrilobular
degeneration, focal accumulation of inflammatory cells, microgranulomas, and pigment .
depositions were also observed in the liver of 10,000 ppm males.

The incidence of alveolar/bronchiolar adenoma in the lung was statistically increased (p<0.05) in
‘male mice fed 10,000 ppm (28%) when compared to the controls (12%), but the combined
incidence of alveolar/bronchiolar adenoma and carcinoma was not significantly different.
Female mice exhibited a negative trend for lung adenomas. The histologic importance of the
increased incidence of lung adenomas in males is equivocal because of variability of tumors (12,
22,22, 12 and 28% in the 0, 10, 1,000, 5,000, 10,000 ppm groups, respectively) and the lack of a
dose-response. Furthermore, the reported laboratory control incidence (38%) and that found in
other laboratories is considerably higher than the concurrent control incidence (12%). No other
neoplastic lesions were considered to be of biological importance. The chronic LOEL is 1000
ppm (129 mg/kg/day) based upon centrilobular hepatocytomegaly in males. The NOEL is

10 ppm (1.2 mg/kg/day). ' ,

Dose and Endpoint for Establishing RfD: NOEL of 1.2 mg/kg/day based on a Staﬁsticélly |
significant increased incidence in centrilobular hepatocytomegaly in males at 129 mg/kg/day

(LOEL) which was dose-related. :

Uncertainty Factor(s): 100 (10 x for inter-species éxtrapolaﬁon and 10 x for intra-species
variation). ' - ' L - .

Chronic RfD= __12 mg/keg/day = 0.01 mg/kg/day
- (100)

Comments about Study/Endpoint/Uncertainty Factor: HIARC concurred with the dose,
endpoint and the Uncertainty Factor selected by the RfD Committee in deriving the RfD. The
_database is essentially complete. The chronic mouse study has the most sensitive endpoint (liver
effects). The most sensitive toxicological finding in dogs is prostate cystic hyperplasia (25
mg/kg/day) and in rats is decreased body weight and body weight gain (220.8 mg/kg/day).
' Developmental and reproductive effects were not observed until higher doses (250-900
mg/kg/day), which were maternally toxic. '

" This risk assessment is reqnired.
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C. Occupational/Residential Exposure

There are no registered residential uses at the present time. Therefore, the following risk
assessments are applicable only for occupational exposures.

1. Dermal Absorption

No dermnal absor;ﬁtion studies are available. The only studies that could be compared are the 21
day dermal toxicity and the oral developmental toxicity studies in rabbits. However, similar
toxicological endpoints were not observed in these studies. Foliowmg oral administration to
pregnant rabbits, Trisulfuron decreased maternal body weight gains and following repeated
dermal application the test material caused ruffled fur and dyspnea. Since a common endpoint
was not observed in the same species via the two different routes, a dermal absorption factor
could not be estimated. Therefore, HIARC recommended a dermal absorptlon factor of 100%
(default) value.

Dermal Absorption Factor: 100% (default)

2. Short-Term Dermal - (1-7 days)

Study Selected: Developmental Rat Study ‘ . § 83-3
MRID No.: 40271948
Executive Summary: In a developmental toxicity study Triasulfuron 94.5% a.i.

was administered to 24 Tif: RAIF (SPF) pregnant female rats/dose by gavage at dose levels of 0,
100, 300 or 900 mg/kg from days 6 through 15 of gestation, inclusive. -

Mean body weight and, body weight gain and food consumption were significantly reduced in
the 300 and 900 mg/kg dose groups during the treatment period. At 900 mg/kg, two-dams had
deciduomata that was seen only at the high dose and could, therefore be treatment-related. There
were no treatment-related effects in mortality, or clinical signs. In addition, there were no
statistically significant differences or trends in the pregnancy rate, the number of pregnant dams
that aborted, number of implantation sites, live fetuses/dam, resorptions/dam, dead fetuses/dam,
dead implants/dam, or in post-implantation loss, total live fetuses, litter size, fetal viability or sex
ratio. The maternal LOEL is 300 mg/kg, based on decreased body weight (! 3%) and body
weight gain(! 16% on days 6-16) during gestation. The maternal NOEL is 100 mg/kg.

Male and female fetal body weights were significantly reduced at the 900 mg/kg dose ievel
compared to controls. There were no treatment-related gross or visceral abnormalities in the
fetuses. The number of fetuses with unossified vertebrae, metatarsals, and phalanges was
significantly increased in the 900 mg/kg dose group relative to historical controls. The
developmental LOEL is 900 mg/kg based on reduced ossification of vertebrae, metatarsals
and phalanges. The developmental NOEL is 300 mg/kg.
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Dose and Endpoint for Risk Assessment; Maternal NOEL of 100 mg/kg/day based

on maternal toxicity as evidenced by statistically decreased body weight (1 3%) and body weight
gain (! 16%} in pregnant female rats at 300 mg/kg/day (LOEL) '

Comments about Study/Endpoint:. The oral (maternal) NOEL of 100 mg/kg/day
selected is supported by a similar NOEL (100 mg/kg/day) that can be established for the 1-7 day

exposure period in the 21-day dermal toxicity study in New Zealand white rabbits. In that study,
repeated dermal application of Trisulfuron (94.5%) in 0.5% carboxymethylceliulose and 0.1%
polysorbate 80 at doses of 0, 10, 100 or 1000 mg/kg/day, 6 hours/day for 21 days did not result in
. any treatment-related effects on survival, dermal irritation, body weight, food consumption,
clinical pathology, organ weight, gross pathology or histopathology. However, rabbits at all dose
levels exhibited clinical signs characterized as ruffled fur and/or dyspnea at various time intervals
during the study. At 10 mg/kg/day, 1 of 5 females exhibited dyspnea on days 11, 12 and 13 and
ruffled fur on days 11 through 15.; these effects were not observed in males. At 100 mg/kg/day,
1/5 males exhibited dyspnea on days 5 through 21; no effects were seen in females until day 9.
Rabbits at 1000 mg/kg/day exhibited increased incidences as well as earlier onset of these
symptoms. Thus, due to the minimal and transient effect seen only in one sex (males), the 100 -
mg/kg/day dose can be established as the NOEL for these effects for the exposure period of

. concem (i.e., 1-7 days)

" The Committee decided not to use the 21-day dermal toxicity study for this risk assessment
because: 1) of the low confidence in the clinical signs (ruffled fur and dyspnea) observed in this
study in conjunction with the low toxicity profile via the dermal route for the sulfonylurea
compounds; 2) these types of clinical signs are not relevant for human risk assessment since they
can occur in stressed laboratory conditions (i.e., may have been due to the impermeable dressing:
that were fastened tighter in treated groups to prevent loss of test material); and 3) of the
questionable biological significance of these effects in the absence of other signs at the same
dose levels. Therefore, the dose and endpoints observed in this study was not considered to be
appropriate for use in regulatory declsmn makmg orrisk assessments

Since an oral NOEL was selected for this risk assessment, a dermal absorpuon factor of 100%
(default) should be used in risk assessments.

This risk assessment is required.

3. Intermediate-Term Dermal ('7 Days to Several Months) |
© Study Selected: 13-Week Rat Dietary Study § 82-1

MRID No.:40271947

Executive Summary: In a 90-day subchronic toxicity study, triasulfuron (94.5%)
was administered to male and female Sprague-Dawley Crl:COB CD(SD)BR strain rats
[10/sex/dose] in the diet at dose levels of 0, 200, 10,000, or 20, 000 ppm (0, 10, 500, or 1,000
mg/kg/day, respectlvely) In addition, 5/sex in the control and high-dose groups were sacrificed

6
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after a 4 week recovery penod Para.meters evaluated were: monbundlty, survival, body weight,
food consumption, clinical signs of toxicity, hematology, clinical chemistry parameters,
urinalysis, indirect ophthalmoscopy, organ weights, and gross and histological changes.

Rats of both sexes in the mid and high dose groups weighed significantly less (17-25% for males
and 19-22% for females) and ate significantly less (10-16% for males and 14-18% for females)
than controls. Hematuria, which appeared to be treatment-related, was noted in both sexes (3/5
high dose males, and 1/10 and 10/15 mid- and high-dose females, respectively). Dose-related
histopathologic changes were noted in the kidney of females (atrophy and epithelial hyperplasia),
but not males, which were statistically significant in the 20,000 ppm dose group. In addition,
basophilia (5/10) and chronic lymphocytic inflammation (6/10) wete also statistically increased
in high-dose females. Renal and urinary bladder calculi were observed in 3/10 and 8/10 females
in the mid- and high-dose groups, respectively (significance not reported). Significant
hematological and clinical chemistry findings in females include: increased neutrophils,
creatinine, and phosphorus in the 10,000 ppm group, increased neutrophils, white blood cells,
" platelets, BUN, créatinine, and phosphorus, and decreased red blood cells, hematocrit, protein,
albumin, urinary pH and bilirubin in the 20,000 ppm group. In males, significant findings
include: decreased protein, bilirubin, potassium, calcium, urinary protein and ketones in the
10,000 ppm group, decreased neutrophils, monocytes, protein, bilirubin, potassium, calcium,
BUN, LDH, SGOT, urinary pH, protein and ketone levels, and increased lymphocytes, creatinine,
phosphorus and A/G ratio in the 20,000 ppm group. Significant findings in the 20,000 ppm
recovery group include: decreased protein, cholesterol, BUN, chloride, glucose, and A/G ratio
(females) and increased phosphorus (males). While many of these changes are statistically
elevated and consistent with kidney damage, most of these parameters are within control ranges
for rats.

A number of statistically significant changes in absoiute and relative organ weights were
observed. However, increases in relative organ weight may be a direct consequence of decreases
in body weight. Significant changes in absolute organ weights in the 10,000 ppm group include:
decreased heart weight (female), and decreased spleen and brain weights (male). Significant -
‘changes in the 20,000 ppm include: increased kidney weight (females), decreased heart weight
(males and females), and decreased liver, spleen, heart and brain weights (males). The only
significant absolute organ weight change in the 20,000 ppm recovery group was reduced kidney
weight in males. The subchronic LOEL is 10,000 ppm (500 mg/kg) based upon decreased
body weight and decreased food intake in males and females and increased kidney atrophy
and epithelial hyperplasia in females (not statlst:cally slgmficant until 20,000 ppm). The
NOEL is 200 ppm (10 mg/kg/day).

Jjﬁﬁildmmmﬂlikﬂiﬁ&ﬁmm A NOEL of 10 mg/kg/day was selected
based on significantly decreased body weight and food intake in both sexes at 500 mg/kg/day

(LOEL).
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Comments about Study/Endpoint; The oral NOEL of 10 mg/kg/day selected is
supported by a similar NOEL (10 mg/kg/day) that can be established in the 21-day dermal
toxicity study in rabbits. As discussed under Short-Term, no systemic toxicity was seen at the
Limit-Dose (1000 mg/kg/day) but rabbits at all dose levels exhibited clinical signs characterized -
as ruffled fur and/or dyspnea at various time intervals during the study. At 10 mg/kg/day, 1 of 5
females exhibited dyspnea on days 11, 12 and 13.and ruffled fur on days 11 through 15; these
effects were not observed in males. Since these effects were observed in only one sex, at a low
- frequency and were transient in nature, this dose (10 mg/kg/day) can be considered to be the-
NOEL for this exposure period of concern (i.e., 7 -days to several months).

The Committee seleCted-the oral NOEL because this study (90-day) is appropriate for this
exposure period of concern. - In addition, the Committee determined that the 21-day dermal
toxicity study is not appropriate for use because of the reasons dlscussed under Section II. Short-
Term dermal risk assessment. :

Smce an oral NOEL was selected for this risk assessment, a dermal absorption factor of 100%
(default) should be used in risk assessments.

This risk assessment is required.

4. Long-Term Dermal (Several Months to_Life-Timé)

Study Selected: None. | L “ ' §
mLD_NQ .None-. | ’ |
Executivé Summary: None.

M&ﬂm&&skﬁs&ﬁm None.
mm&w ‘Based on the current use pattern (i.e., 2

 applications/year, and applied once every 3 year), there is minimal concern for
potential Long-Term dermal exposure/risk. :

Thjs risk assessment is NOT required.
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S. Inhalation Exposure
Short-and Iniermediate-Term. _

. Except for an acute inhalation toxicity study, for which triasulfuron is placed in
Toxicity Category IV (LCy, =>2.0 mg/L), no other studies are available via this
route. Therefore, the HIARC selected the oral NOELS of 100 mg/kg/day for
Short-Term and 10 mg/kg/day for intermediate-Term inhalation risk assessments.
These doses were used in respective dermal risk assessments. Since the doses
identified for inhalation risk assessments are from oral studies route-to-route
extrapolation should be as follows ' : .

Step L. The inhalation exposure component (i.e., ug a.i/day) using a 100%
absorption rate (default value) and application rate should be
converted to an equivalent oral dose (mg/kg/day)

Stepll.  The dermal exposure component (i.e., mg/kg/day) using a 100%
dermal absorption factor and application rate should be converted
to an equivalent oral dose. This dose should then be combined
with the converted oral dose in Step L. '

Step III To calculate the MOE’s, the combined dose from Step II should
. then be compared to the oral NOEL of 100 mg/kg/day for Short-
Term exposure and to the oral NOEL of 10 mg/kg/day for.
Intermediate-Term exposures,

Based on the use pattern, Long-Term inhalation exposure risk assessment is not
_required.

This risk assessment is required.

Since there are no registered residential uses at the present time, aggregate exposure risk
assessement will be imited to Food + Water only.

A MOE of 100 is adequate for occupational (dermal and inhalation) expOmre risks. T_‘here are no
registered residential uses at the present time, therefore, a MOE is not required for residential
exposures.
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MRID No. 40728318 and 41585802 (supplemental infonnation)‘

Discussion of Tumor Data, No significant increased in tumors were observed. A dose-
relatéd increased incidence in gross lesions (tissue masses) did not correlate with any
histological lesion.

MMQ&LQM@ The dose levels were adequate based on significant

decreases in mean body weight throughout the study and in body weight gain in both sexes at
~weeks 13 and 103 in the highest dose group.

rcinogenici

MRID No. 40728316

Discussion of Tumor Data. The incidence of alveolar/bronchiolar adenoma in the lung
was statistically increased (p<0.05) in male mice fed 10,000 ppm (28%) when compared to the
controls (12%), but the combined incidence of alveolar/bronchiolar adenoma and carcinoma was
- not significantly different. Female mice exhibited a negative trend for lung adenomas. The
histologic importance of the increased incidence of lung adenomas in males is equivocal because
of variability of tumors (12, 22, 22, 12 and 28% in the 0, 10, 1,000, 5,000, 10,000 ppm groups,
respectively) and the lack of a dose~response. Furthermore, the reported laboratory control
incidence (38%) and that found in other laboratories is considerably higher than the concurrent
«control incidence (12%). No other neoplastic lesmns were considered to be of biological

meortance

M&W The dose levels are adequate based on the .

observatxon of dose-related liver toxicity in males and females.

3 C! .ﬁ I. EC . . 2 | I. I

In 1991, .the HED RfD/Peer Review Committee classified Trisulfuron as a Group E Chemical
(no evidence of carcinogenicity for humans) based on lack of evidence of carcmogemcuy in mice
and rats. The HIARC concun'ed with this classification.

10
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IV. MUT ITY

Triasulfuron is not mutagenic in bacteria, yeast, or maxmnalian‘cells. Triasulfuron was
negative in the Ames assay at cytotoxic concentrations, was negative in the
recombinant/conversion assay in S. Cerevisiae D7, failed to induce micronuclei and/or nuclear
anomalies at concentrations up to 5000 mg/kg, and did not cause DNA damage/repair in rat cells

at concentrations up to solubility limit. Furthermore, triasulfuron did not induce forward
mutations in mouse lymphoma cells with and without metabolic activation.

V. EQPA CONSIDERATIONS

L. Neurotoxicity:.
- No neurotoxicity studies are available.

There is no evidence of neurotoxicity-resulting from triasulfuron exposure except for
significantly decreased mean absolute brain weights in Sprague Dawley male rats exposed to
very high doses of 10,000 and 20,000 ppm (500 and 1,000 mg/kg/day, respectively) for 90 days.
Mean decreases in brain weights were 2.1 +.02 g for the mid- and high-dose groups versus 2.2
+.02 g for the controls (p=0.01). At these dose levels, body weights were significantly decreased
and the relative brain weights were s1gm.ﬁcantly increased. There were no adverse
histopathologic changes, and these effects were not noted in females. In addition, no adverse -
neurologic effects were noted in male Sprague Dawley rats chronically exposed to 6,000 ppm
(220.8 mg/kg/day) triasulfuron for up to 2 years.

. 2. Developmental Toxicity
(D) Rat o

Ina developmental toxicity study Tnasdfuron 94, 5% a.i. was administered to 24 Tif: RAIF
(SPF) pregnant female rats/dose by gavage at dose levels of 0, 100, 300 or 900 mg/kg from days
6 through 15 of gestation, mcluswe

Mean body weight, body weight gain and food consumption were significantly reduced in the
300 and 900 mg/kg dose groups during the treatment period. At 900 mg/kg, two dams had
deciduomata that was seen only at the high dose and could, therefore be treatment-related. There
were no treatment-related effects in mortality, or clinical signs. In addition, there were no
statistically significant differences or trends in the pregnancy rate, the number of pregnant dams
that aborted, number of implantation sites, live fetuses/dam, resorptions/dam, dead fetuses/dam,

- dead implants/dam, or in post-implantation loss, total live fetuses, litter size, fetal viability or sex
ratio. The maternal LOEL is 300 mg/kg, based on decreased body welght and body weight
gain during gestation. The maternal NOEL is 100 mg/ke.

11
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Male and female fetal body weights were significantly reduced at the 900 mg/kg dose level

- comparzd to controls. There were no treatment-related gross or visceral abnormalities in the
fetuses. The number of fetuses with unossified vertebrae, metatarsals, and phalanges was
significantly increased in the 900 mg/kg dose group relative to historical controls. The
developmental LOEL is 900 mg/kg based on reducéd ossification of vertebrae, metatarsals
and phalanges The developmental NOEL is 300 mg/kg.

The developmental toxicity study in the rat is classified as acceptable Guideline and does satisfy
the guideline requirement for a developmental toxicity study (OPPTS 870.3700; § 83-3 (a)) in
rats when considered with the historical control data for rats.

(ii) Rabbit

In a developmental toxicity study Triasulfuron 94.5% a.i. was adrmmstered 1020 chxﬁchﬂla
pregnant female rabbits/dose by gavage at dose levels of 0, 40, 120, or 240 mg/kg from days 6
‘through 18 of gestation, mclusxve

There were no treatment-related effects on mean body weight, food consumption, mortality, or
clinical signs. Body weight gain was significantly reduced in the does of the 240 mg/kg dose .
group from day 6 through 10 of gestation, and was statistically elevated in the does of the 120
mg/kg dose group over the entire study duration. There Were no statistically significant

 differences or trends in the pregnancy rate, the number of pregnant dams that aborted, mean

number of implantation sites/dam, live fetuses/dam, resorptions/dam, dead fetuses/dam, pre- or

post-implantation loss, mean number of corpora lutea, implantation efficiency, litter size, fetal
viability, sex ratio or mean body weights of pups by litter. The maternal LOEL is 240 mg/kg,
based on decreased body weight gain during gestation. The maternal NOEL is 120 mg/kg.

In the 'fetuses, there were no treatment-related gross, visceral, or skeletal abnormalities. The
developmental NOEL is >240 mg/kg. '

~ The developmental toxicity study i in the rabbit is ciassﬂied as acceptable and does satisfy. the
guideline requirement for a developmental toxicity study (OPPTS 870.3700; § 83-3 (b)) in
: rabbxts ;

In the two generation reproduction study, effects in the offspring (decreased Fla pup weights at
birth and during lactation) were observed only at or above treatment levels which resulted in
evidence of parental toxicity (decreased premating and total body weight gain). :

In a two-generation reproduction study, 30 Sprague—Dawley Rats per sex per dose received either

0, 10, 1000 or 5000 ppm (0, 0.5, 50, or 250 mg/kg/day, respectively) of technical Triasulfuron
(purity not specified) in the diet. The FO animals were mated on a one-to-one ratio and were

12
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given test diets for 12 and 14 weeks before mating. Two matings were conducted for the first
generation producing the Fla and F1b weanlings. The F1 parental animals were paired only once
10 produce an F2a generation.

Significant reductions in mean body weight and body weight gain were noted in parental animals.
The mean body weights of the high-dose F1 males were significantly reduced at weeks 12 and
25, while total body weight gain was significantly reduced in high-dose FO females and F1 males.
In addition, premating weight gain was significantly reduced in ¥0 males exposed to 5000 ppm.
There were no treatment-related effects on mortality, clinical signs, food consumption or gross or
microscopic pathology. The parental LOEL is 5000 ppm (250 mg/kg/day) based upon
significant decreases in premating and total body weight gain for high-dose F0 and F1
parental animals. The parental NOEL is 1000 ppm (50 mg/kg/day).

A significant decreasing trend in mean body welght of pups was noted for the Fla generanon
Pup weights were significantly reduced in the high-dose Fla at birth, and in the mid- and high-
dose pups on day 7 of lactation. There were no treatment-related effects on fertility, gestation
length, number of pups born/litter, or offspring viability. The reproductive toxicity LOEL is .
5000 ppm (250 mg/kg/day) based on reduced Fla pup weights at birth and during
lactation. The reproductive toxicity NOEL is 1000 (50 mg/kg/day).

This reproductive study in the rat is clasmﬁed as acceptable and does satisfy the gmdelme
requirement for a reproductive toxicity study (§ 834 ) in rats.

No literature search was conducted for this chemical.

The data pr0v1ded no indication of increased susceptlblhty of rats or rabbits in utero and/or post
natal exposure to triasulfuron. In the prenatal developmental toxicity study in rats, developmental
toxicity was seen in the presence of maternal toxicity. In the developmental toxicity study in
rabbits, no evidence of developmental toxicity was seen even in the presence of maternal toxicity
at the highest dose tested. In the two-generation reproduction study in rats, effects in the
offspring were observed only at or above treatment levels which resulted in evidence of parental

toxicity.

In conclusion, there is no increased susceptibility for infants and children based on an adequate
data base, no evidence of neurotoxicity, and the results from the developmental/reproductive
toxicity studies - :

13
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6. C ndati r .vI

Based on the available data, the HIARC concluded that a developmental neurotoxicity study is
not required. "

. Evidence that suggest requiring a developmental neurotoxicity study:
None.
il. Evidence that do not support a need for a developmental neurotoxicity
study: :

There is no evidence from the developmental studies, or reproduction study that there would be |
potential for developmental neurotoxicity. Although, decreased absolute brain weight was noted
in male rats exposed to high doses of triasulfuron (500 and 1000 mg/kg/day) for 90 days, the
mean decreases were small, 2.1 £.02 g for the mid- and high-dose groups, versus 2.2 +£.02 g for
the controls. At these dose levels, body weights were significantly decreased and the relative

~ brain weights were significantly increased.  In addition, these findings were not supported by
clinical signs or microscopic evidence of neurotoxicity, and were not observed in females.
Furthermore, there was no evidence of neurotoxicity in rats or mice fed triasulfuron (up to 274
and 1,473 mg/kg/day, respectively) for 2 years or dogs fed triasulfuron (up to 125 mg/kg/day) for
one year.

7. Determination of the FQPA Safety Factor:

The HIARC, based on hazard assessment alone, recommends to the FQPA Safety Committee,
that the additional 10 x factor should be removed bgcause:

(a) Developmental toxicity studies showed no increased sensitivity in fetuses as compared to
maternal animals following in utero exposures in rats and rabbits.

(b) A two generation repreductlon toxicity study in rats showed no increased susceptibility in
pups when compared to adults. -

© There was no evidence of abnormaht:es in the development of fetal nervous system in the
pre/post natal studies. Neither brain weight nor histopathology {perfused or nonperfused)
of the nervous system was affected in the subchronic or chronic toxicity studies.

(d) The tox1cology database is complete and there are no data gaps. There is no evidence to
require a developmental neurotoxicity study.

The final recommendation on the FQPA Safety Factor, however will be made during the risk
characterization by the FQPA Safety Committee.

14
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VI. HAZARD CHARACTERIZATION

The database is essentially complete and all of the toxicology studies are acceptable and satisfy
the Subdivision F Hazard Evaluation Guidelines. An acute RfD was not derived because no
appropriate endpoint attributable to a single dose was identified from oral toxicity studies

- including the developmental toxicity studies.

There is high confidence in the chronic RiD, which received agency-wide consensus and is
available on IRIS. In the critical study, the dose spread is very large, i.e., NOEL of 10 ppm (1.2
mg/kg/day) and LOEL of 1,000 ppm (129 mg/kg/day) for liver effects (centrilobular
hepatocytomegaly) in male mice, which is the most sensitive endpoint following chronic
exposure. The most sensitive toxicological finding in dogs is prostate cystic hyperplasia (25
mg/kg/day) and in rats is decreased body weight and body welght gain (220.8 mg/kg/day)
following chronic exposure.

~ The database is adequate and consists of developmental studies in the rat and rabbit, and a two
generation rat reproduction study.. There is no evidence that triasulfuron is neurotoxic, and no
additional studies are required, including a developmental neurotoxicity study.

There is no evidence for increased susceptibility of rat or rabbit fetuses to in ufero exposure in
developmental studies. In the rat study, maternal toxicity (characterized by decreased body
weight and body weight gain) was noted at 300 mg/kg/day, while developmental effects (reduced
ossification of vertebrae, metatarsals, and phalanges) were not observed until 900 mg/kg/day
(highest dose tested). In the rabbit study, no developmental toxicity was noted at 240 mg/kg/day
(highest dose tested), which induced maternal toxicity (decreased body weight gain). '

In the two generation reproduction study, effects in the offspring (decreased Fla pup weights at
birth and during lactation) were observed only at or above treatment levels (250 mg/kg/day) -

~which resulted in evidence of parental toxicity (decreased premating and total body.weight gain).
In conclusion, there is no increased susceptibility for infants and children based on an adequate
data base, no evidence of neurotoxmlty and the results from the developmental/reproductive -
toxicity studies.

VII._DATA

The toxicology data base is coinplete for Triasulfuron; there are no data gaps.

-

15
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VIII. ACUTE TOXICITY

_ , Acute Toxicity of Triasulfuron -
e S e =

16

. ' Tox
Gu;lelme Study Type MRID Results Category
INQ. ‘
81-1 Acute Oral (Rat). | 40271931 (95% tech); LD, > Sgkg Y
‘ 40271930 (99%tech);
| 40271940 (75WP-B)
812 " Acute Dermal (Rat) | 40271932 (95% tech) LD, > 2gkg m
81-2 Acute Dermal - { 40271941 (75WP-B) LD,> 2gke i
_(Rabbit) - .
81-3 Acute Inhalation” | 40271933 (95% tech); | LC,,> 5.185 mg/L/4 hrs v
(Rat) - |
40271942 (75WP-B) | LCgy>2.32 mg/L/4 hrs
81-4 Primary Eye 40271937 (96.5% mild conjunctival m
Irritation (Rabbit) tech); irritation that subsided
' o by day 7
40271943 (75WP-B) mild conjunctival
irritation that subsided
I] by day 4
815 Primary Skin 40271935 (96.5% | very slight erythema and v
[rritation tech); ~ edema '
40271944 (75WP-B) Negative
81-6 Dermal Sensitization | 40271938 (95% tech); Negative
40271939 (96.5%
tech); '
40271945 (75WP-B) |
81-8 Acute Neurotoxicig ~ Not available : .
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IX Y END T S ETI

The doses and tomcologlcal endpoints selected for various exposute scenarios are summanzed

012651

below.
EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day) '
' None An appropriate endpoint attributable to a single None
Acute Dietary exposure {dose) was not identified from oral
toxicity studies including the developmental
toxicity studies in rats and rabbits
~ This risk assessment is not required.
| NOEL=12 | Centrilobular hepatomegaly in male mice Carcinogenicity-Mice
Chronic Dietary ‘ ;
' UF=100 | Chronic RfD = 0.01 mg/kg/day
Short-Term 2 Oral Decreased body weight and body wexght gains in Developmental
(Dermal) NOEL=100 | maternal aitimals. toxicity—Ra;
Intermediate-Term Oral Decreased body weight and food intake in bpth. Subchronic toxicity-
" (Dermal) NOEL~10 sexes of rats. Rat
Long-Term ' None Based on the current use pattern (2 applications/year, applied once every 3
{Dermal) years), there is minimal concein for potential Long-Term dermal exposure.
_ | Therefore, this risk assessment is not required
Short Term® Oral Decreased body weight and body welght gains in Developmental
(Inhalation) - NOEL=100 ' | maternal ammals toxicity-Rat
Intennediate Term Oral -~ | Decreased body weight and food intake in both Subchronic toxicity-
(Inhalation) NOEL~10 sexes of rats. Rat
Long Term None Based on the current use pattern (2 apﬁlicaﬁom/yea&, applied once every 3
years), there is minimal concern for potential Long-Term inhalation

~ (Inhalation)

exposure. Therefore, this risk assessment is not required

a = Since an oral NOEL was selected, a dermal absorption factor of 100% (default value) should be used in route-

‘to-route exfrapolation.

b = Since an oral NOEL was selected an mhalatlon absorption factor of 100% (default value) should be used in
route-to-route extrapolation.

17
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" HED DOC. NO. 012663

01-JULY-1998
MEMORANDUM

SUBJECT: TRIASULFURON - Report of the FQPA Safety Factor Committee. -

FROM: Brenda Tarplee, Executive Secretary
FQPA Safety Factor Committee
Health Effects Division (7509C)y
and
Jess Rowland, Executive Secretary
Hazard Identification Assessment Review Committee
Health Effects Division (7509C)

THROUGH: Ed Zager, Chairman
FQPA Safety Factor Committee
Health Effects Division (7509C)

TO: Rick Loranger, Branch Senior Scientist
' Registration Action Branch 2
Health Effects Division (7509C)

VPC Code: 128969

The Health Effects Division (HED) FQPA Safety Factor Committee met on June 22,
1998 to evaluate the hazard and exposure data for Triasulfuron and recommend application of the
FQPA Safety Factor (as required by Food Quality Protection Act of August 3, 1996), to ensure
the protection of infants and children from exposure to this pesticide. The Commuittee
recommended that the 10x Safety Factor for increased susceptibility of infants and children
should be removed for this pesticide. '
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I. HAZARD ASSESSMENT

1. Determination of Susceptibility

The Hazard Identification Assessment Review Committee (HIARC) determined that the
available studies indicated no increased susceptibility of rats or rabbits to in utero
and/or postnatal exposure to Triasulfuron. In the prenatal developmental toxicity
studies, developmental toxicity was seen at a dose higher than that which caused maternal
toxicity in rats and no developmental toxicity was seen at the highest dose tested in
rabbits. In the two-generation reproduction study in rats, effects in the offspring were
observed aithe same dose that caused parental systemic toxicity (Preliminary Report of
the HIARC provided by J. Rowland). -

2. Adeguacy of Toxicity Database

There are no data gaps for the assessment of the effects of Triasulfuron following in
utere and/or postnatal exposure. Based on the toxicity profile, a developmental
neurotoxicity study in rats was not required by the HIARC.

II. EXPOSURE ASSESSMENT
i. Dietary Ex e Consideration

Permanent tolerances are established for residues of Triasulfuron, per se, in/on wheat,
barley, and animal commodities (except poultry) at levels of 0.02 - 5.0 ppm {40 CFR
180.459(a)]. Time-limited tolerances are also established on grasses and livestock kidney
(except poultry) at levels of 0.5 - 7 ppm [40 CFR 180.377(b)]. There are no CODEX
MRLs.

Triasulfuron is a sulfonylurea herbicide. The maximum annual application rate for
Triasulfuron is very low (18 gm. a.i/acre) and may be used in only one yearout of three.
Additionally, the use of Triasulfuron is limited to the folowing states: CO, ID, KS, MN,
MT, ND, NE, NM, NV, OK, OR, SD, TX, UT, WA, and WY. No percent crop treated
(%CT) or monitoring data are currently available.

The HED DRES system is used to assess the risk from chronic dietary exposure to
Triasulfuron in food (an acute assessment is not required). The chronic dietary risk .
assessment is unrefined, so the very conservative assumption is made that all
‘commodities contain residues of Triasulfuron at the level of the tolerance. This resultsin -
an overestimate of dietary exposure.
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2. Drinking Water Exposure Considerations

The required environmental fate data for Triasulfuron have been submitted to EFED and
are currently under review. Preliminary reviews indicate a high potential for leaching and
surface runoff, however, low apphcatlon rates attenuate the concentrations in surface and
ground waters.

Since Triasulfuron 1s a new pesticide, monitoring data are not available for drinking water
exposure assessment. Preliminary Estimated Environmental Concentrations (EECs) have
been calculated for ground and surface water based on the current EFED first level
screening models, SCI-GROW and GENEEC respectively.

3. Residential Exposure Considerations

There are currently no registered residential uses for Triasulfuron.

1. RISK CHARACTERIZATION

1. Deterrnination of the Factor

The Committee recommended that the 10x factor for increased susceptlblhty of mfants
and children (as required by FQPA) should be removed.

2. Rationale for Selection of the F( )PA Factor

The Committee recommended that thel0x Safety Factor should be removed. since: 1) the
developmental and reproductive toxicity data did not indicate increased susceptibility of
rats or rabbits to in utero and/or postnatal exposure; 2) any detectable residues in food
and drinking water would be expected at low levels since application rates are very low;
and 3) there are currently no registered residential uses for Triasulfuron. :
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Movartis Crop Protection, Inc.
) PO, Box 18300
44844221 —-00 Greensboro, NC 27419-8300
WWW.CP.US.novartis.com

(') N O VA RTI S : | Tel 336 632-6000

Via Federal Express
February 25, 1998

Document Processing Desk (AMEND)
Office of Pesticide Programs

U.S. Environmental Protection Agenq
Room 266A, Crystal Mall 2

1921 j'efferson Davis Highway
Arlingron, VA 22202

Attn: ‘Mr. Jim Tompkins, PM 25

Dear Mr. Tompkins:

As discussed with you last week, tolerances for triasulfuron on grass forage, grass
hay and kidney are due to expire on July 20, 1998. As part of the July, 1993
_condirional registration of triasulfuron on pastures, rangeland and Conservation
Reserve Program acres, Novartis was asked to conduct additional residue trials to
capture a larger percentage of the U.S. grass acres and to have a more
representative distribution among grass species tested. That data has now been
finalized and is provided in the three copies of two volumes accompanying this: .
letter. Results of these additional trials indicate no residues exceeding the current
rime-limited tolerances in the aforementioned grass commodities. |

Because it is unlikely the Agency will review these data before the grass toleranzes
are set to expire n July, Novartis is providing a Notice of Filing under PP3F4225
in accordance with the Food Quality Protection Act of 1996, requesting that .
tolerances in grass forage (7.0 ppm), grass hay (2.0 ppm} and kidney of cattle,
goats, horses, hogs, and sheep (0.5 ppm)} be extended for an appropriate length of
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Pagé 2
February 23, 1998
Mr. Jim Tompkins

time to allow for Agency review of the data, hopefully leading to an uncondirional
registration for this use. Two paper copies of the Notice of Filing are provided as
well as an electronic version on disk in WordPerfect 5.X for Windows.

Please contact me if you have any questions regarding this submission or if you see -
any problem with extending these tolerances before the expiration date of July 20,
1998.

Thank you for your consideration of these matters.

Karen S Stumpf %

Senior Regulatory Manager
Regulatory Affairs

Smcerei) )

Enclosures
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VOLUME 1 OF 2 OF SUBMISSION
(TRANSMITTAL DOCUMENT)

1. Name and Address of Submitter

Novartis Crop Protection, Inc.

P.O. Box 18300

Greensboro. NC 27419

2. Regulatory Action in Support of which this Package is Submitted

CGA-131036 Technical, EPA Reg. No. 100-692
Amber Herbicide, EPA Reg. No. 100-701
CustomPak Amber, EPA Reg. No. 100-768

PP3F4225/Grasses

Submission of Additional Agency Requested Residue Data

3. Transmittal Date

4. List of Submitted Studies

2/25/98

MRID VOLUME || STUDY | EPA N
NUMBER {l NUMBER || TITLE GUIDELINE,
_ _ NUMBER '
I of2 TRANSMITTAL DOCUMENT NOT :
: : - APPLICABLE
20f2 TRIASULFURON - 860-1500
MAGNITUDE OF THE
Liplog) O RESIDUES IN OR ON
GRASSES (STUDY NO. 32-
96)(372/32-96) '
- Company Official: . Stumpf, Karen S
(Name)

Company Name:

NOVARTIS CROP PROTECTION, INC.

336-632-2169

Company Contact: _Stumpf, Karen S

{Name)

Page 1 of |

(Phone)
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1. Novartis Crop Protection, Inc.
PP 3F4225

EPA has received a pesticide petition PP 3F4225 from Novartis Crop
Protection, Inc. P.O. Box 18300, Greensboro, NC. 27419, proposing pursuant to
section 408(d) of the Federal Food, Drug and Cosmetic Act, 21 U.S.C. 346a(d), to
amend 40CFR Part 180 by extending the time-limited tolerances for residues of
triasulfuron in or on the agricultural commodities grass, forage at 7.0 ppm, grass,
hay at 2.0 ppm and kidney of cattle, goats, hogs, horses, and sheep at 0.5 ppm.
Tolerances are set to expire on July 20, 1998. The proposed analytical method
involves extraction with methano! and phosphoric acid, dilution with water,
partitioning into dichloromethane and cleanup on ‘a BondElut CN solid phase
extraction column. Residues are determined by column-switching HPL.C utilizing a
Lichrosorb CN column followed by a Zorbax ODS column, with UV detection at
232 nm. EPA has determined that the petition contains data or information
regarding the elements set forth in section 408{d)(2) of the FFDCA; however, EPA
has not fully evaluated the sufficiency of the submitted data at this time or whether
the data supports granting of the petition. Additional data may be needed before
EPA rules on the petition.

A. Residue Chemistry

1. Plant Metabolism. The nature of the residue in plants is understood. The
metabolism of triasulfuron in wheat proceeds by hydroxylation of the phenyl ring
and hydrolytic cleavage of the urea bridge. The residue of regulatory concern is
parent triasulfuron. Because the metabolism work in wheat can be translated to
grasses, parent compound is the residue of regulatory concern for grasses.

2. Analytical method. Triasulfuron in grass was analyzed by Analytical Method
AG-500B which is the validated tolerance enforcement method. According to
Method AG-500B, triasuifuron is extracted with a mixture of methanol ard
phosphoric acid. The extract is diluted with water. Triasulfuron residues are
partitioned into dichloromethane and cleaned up on a BondElur CN solid phase

" extraction column. Residues are determined by column-switchirg HELC utilizing a
Lichrosorb CN column followed by a Zorbax ODS column, with UV detection at
232 nm. -

3. Magnitude of residues. A total of 16 field trials have been conducted in 16
states. Seven sites tested bromegrass or fescue, 5 used bluegrass, and 4 used
bermudagrass. ‘A total of 69.6% of U.S. pastureland was represented by these
trials. Two post broadcast spray applications were made 60 days apart at a rate of
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12 grams active ingredient/A/application. Time-limited tolerances were previously
established at 7 ppm in grass, forage and 2 ppm in grass, hay pending the
submission of additional residue trials. These additional field trials which are
included in the numbers above did not show residues exceeding the current
tolerances in either grass, forage {0-day PHI) or grass, hay (30 day PHI).

The feeding of either substrate to beef or dairy cattle will not result in existing
tolerances in animal commodities being exceeded.

B. Toxicological Profile

1. Acute Toxicity. Triasulfuron has a low order of acute toxicity. The rat oral
LDS50 is > 5000 mg/kg, the acute rabbit dermal LDS0 is > 2000 mg/kg and the rat
inhalation LCS0 is > 5.2 mg/L. Triasulfuron is slightly irritating to the eye but not
irritating to skin. Itis not a skin sensitizer in guinea pigs. The commercial
formulation of triasulfuron (75WP) has a similar acute toxicity profile. Both the
technical material and the 75WP formulation require a Category III CAUTION
Signal Word on the label.-

2. Genotoxicity. Assays for genotoxicity were comprised of tests evaluating
the potential of triasulfuron to induce point mutations (Salmonella typhimurium,
Saccharomyces cerevisiae and mouse lymphoma L5178Y/TK/+/- cells),
chromosome aberrations {micronucleus test in Chinese hamsters) and the abiliry to
induce either unscheduled DNA synthesis in rat hepatocytes and human
fibroblasts. The results indicate that triasulfuron is not mutagenic or clastogenic
and does not induce unscheduled DNA synthesis.

3. Reproductive and developmental toxicity. The developmental and
teratogenic potential of triasulfuron was investigated in rats and rabbits. The
results indicate thart triasulfuron was maternally toxic in the rar at doses of > 300
mg/kg/day. Developmental toxicity in the form of delayed skeletal maturation was
observed only at the highest dose tested of 900 mg/kg/day. The corresponding
maternal and developmental no observed effect levels were established at doses of
100 and 300 mg/kg/day, respectively in the rat. In the rabbit, maternal toxiciry
was observed at the highest dose tested of 240 mg/kg/day; no evidence of
developmental toxicity was present at 240 mg/kg/day. The maternal

- developmental no observed effect levels were 120 and 240 mg/kg/day,
respectively. No evidence of teratogenicity was observed at the highest dose tested

" in either the rat or rabbit. There was no effect of triasulfuron on recroductive
performance in a 2 generation rat reproduction study conducted at doses or 1, 50
and 250 mg/kg/day. Maternal and fetal toxicity as indicated by decreased body
weight gain was noted at the high dose tested of 250 mg/kg/day. The materal
and developmental no observed effect level was 50 mg/kg/day.
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4. Subchronic toxicity. The subchronic toxicity of triasulfuron was evaluated
in the rat and dog at high doses. Triasulfuron was poorly tolerated in the rat at
doses of > 516 mg/kg/day as indicated by increased mortality, decreased body
weight gain and kidney damage due to the presence of triasulfuron-containing
calculi present in the urogenital tract. The no observable effect level in the rat was

- 10 mg/kg/day. Triasulfuron was not well tolerated by the dog at doses of 10000
ppm (~250 mg/kg/day) as indicated by body weight reduction, anemia, and effects
on the spleen, liver and kidney. The no observed effect level was 1000 ppm (33

mg/kg/day}.

5. Chronic toxicity. The chronic toxicity of triasulfuron was lnvestlgated in
long term studies in the rat, mouse and dog. Target organs included the liver,
‘kidney and blood. No observed effect levels were established at dose levels of
32.1, 1.2, and 129 mg/kg/day, respectively. The mouse is the most sensitive
species with a NOEL = 1.2 mg/kg/day). The carcinogenicity studies on triasulfuron
showed no evidence of an oncogenic response in either mouse or rat. The chemical
is classified in category E.

6. Animal metabolism. The metabolism of triasulfuron has been well
characterized in standard FIFRA rat, goat and poultry metabolism studies. Parent
triasulfuron accounts for the majority of the excreted dose in these species.
Cleavage of the sulfonylurea bridge occurs at a low rate but it is more prevalent in
goats and hens than in rats. Hydroxylation of the phenyl ring, which constitutes
the major metabolic pathway elucidated in wheat, also was found in the rat. None
of the metabolites identified in these studies are considered to be tOX_lCOIOglC&H}
different than parent,

7. Metabolite roxicology. The metabolism of triasulfuron has been well
characterized in rat, goat and poultry metabolism studies. None of the metabolites
identified in these studies are con51dered to be toxicologically different than

parent.

8. Endocrine effects. Triasulfuron does not belong to a class of chemicals
known or suspected of having adverse effects on the endocrine system. There was
no effect of triasulfuron on reproductive performance in a 2 generation rat
reproduction study conducted at doses of 1, 50 and 250 mg/kghlay. Although
residues of triasulfuron have been found in raw agricultural commodities, there is
no evidence that triasulfuron bioaccumulates in the environment,
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C. Aggregate Exposure

1. Dietary exposure.

a. Food. Novartis has estimated the aggregate exposure to triasulfuron
based on the established and time-limited tolerances for triasulfuron
(40CFR180.459).  The theoretical maximum residue contribution to diert is
obtained by multiplying the tolerance level residue for all these raw agricultural
commodities by the consumption data which estimates the amount of these
products consumed by various population subgroups. Because some of these raw
agricultural commodities (e.g. wheat and barley forage and fodder, grass forage
and hay)-are fed to animals, the transfer of residues to animal commodities has
been calculated based on a conservatively constructed cattle diet. In addition,
Novartis has conservatively assumed that 100% of the raw agricultural
commodities contain residues of triasulfuron at tolerance levels.

b. Drinking Water. Another potential source of exposure of the general
population to residues of pesticides are residues in drinking water. The potential
-for triasulfuron to enter surface or ground water sources of drinking water is
limited because of the iow use rate. The Maximum Contaminant Level Guideline
{MCLG) calculated for triasulfuron according to EPA's procedures is 84 ppb, a
value that is substanually greater than levels thar are likely to be found in the
environment under proposed conditions of use.

2. Non-dietary exposure. Novartis has evaluated the estimated non-
occupational exposure to triasulfuron and concludes that the potential for non-
occupational exposure to the general population is unlikely since triasulfuron is
not planned to be used in or around the home, including home lawns.

D. Cumulative Effects

Novartis also has considered the potential for cumulative effects of triasulfuron _
and other chemicals belonging to this class that may have a common mechamsm of
toxicity. Novartis concluded that consideration of a common mechanism of
toxicity is not appropriate at this time sance there is no data to ¢stablish whether a
common mechanism exists.

E. Safety Determinations
1. U.S. population. Using the conservative exposure assumptions desctibed -

above, based on the completeness and reliability of the toxicity data, Novartis has
concluded that aggregate exposure to triasulfuron will utilize 2 maximum of 4.63
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percent of the RfD for the U.S. population based on chronic toxicity endpoints.
EPA generally has no concern for exposures below 100 percent of the RfD because
the RD represents the level at or below which daily aggregate dietary exposure
over a lifetime will not pose appreciable risks to human health. Therefore,
Novartis concludes thar there is a reasonable certainty that no harm will result
from aggregate exposure to triasulfuron or residues of triasulfuron that may
appear in raw agricultural commodities.

2. Infants and children. In assessmg the potential for additional sensitivity of
infants-and children to residues of triasulfuron, Novartis has considered data from
developmental toxicity studies in the rat and rabbit and a 2-generation
reproduction study in the rat on triasulfuron. The deveiopmental toxicity studies
are designed to evaluate adverse effects on the developing organism resulting from
chemical exposure during prenatal development to one or both parents.
Reproduction studies provide information relating to effects from exposure to a
chemical on the reproductive capability of mating animals and data on systemic
toxicity.

: Developmental toxicity in the form of delayed skeletal maturation was
- observed in the rat only at the highest dose tested of 900 mg/kg/day. The
corresponding maternal and developmental no observed effect levels were
established at doses of 100 and 300 mg/kg/day, respectively in the rat. In the
- rabbit, maternal toxicity was observed at the highest dose tested of 240 mg/kg/day;
no evidence of developmental toxicity was present at 240 mg/kg/day.

There was no effect of triasulfuron on reproductive performanceina 2 -
generation rat reproduction study conducted at doses of 1, 50 and 250 mg/kg/day.
‘Maternal and fetal toxicity as indicated by decreased body weight gain was noted
at the highest dose tested of 250 mg/kg/day. The maternal and developmental no
observed effect levels were 50 mg/kg/day. '

FFDCA section 408 provides that EPA may apply an additional safety
factor for infants and children in the case of threshold effects to account for pre-
and post-natal toxicity and the completeness of the database. Based on the current
toxicological data requirements, the database relative to pre- and post-natal eftects
for children is complete. Further, for triasulfuron, the NOEL of 1.2 ing/kg/day
from the mouse oncogenicity study, which was used to calculate the RfD o+ (.01
mg/kg/day, was approximately 50 times lower than the developmental no ohserved
effect level from the rat multigeneration reproduction study. Thare is no evidence
to suggest that developing organisms are more sensitive to the effects of
triasulfuron than are adults.
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Using the conservative exposure assumptions described above and the
chronic toxicity no observed effect level of 1.2 mg/kg/day (RfD of 0.01
mg/kg/day}, Novartis has determined that the percent of the RfD that will be
utilized by aggregate exposure to residues of triasulfuron is 3.98 percent for
nursing infants less than 1 year old, 15.43 percent for non-nursing infants, 10.91
percent for children 1 to six years old and 7.34 percent for children 7 to 12 years
old. Therefore, based on the completeness and reliability of the toxicity data and
the conservative exposure assessment, Novartis concludes that there is a reasonable
certainty that no harm will result ro infants and children from aggregate exposure
to triasulfuron residues.

F. Internatonal Tolerances .
There are no Codex Alimentarius Commission (CODEX) maximum residue

levels (MRL’s) established for residues of triasulfuron in or on raw agricultural
commodities. '
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PULL ESE TO OPEN e

HERBICIDE

For control of various
weeds in wheat, barley,
pastures, rangeland,
and Conservation
Reserve Prograrn acres

Made in Switzenang

KEEP OUT OF REACH
OF CHILDREN.

CAUTION

See additional precautionary

Active ingredient: .
Triaa J'Un.'23 ;{{ ?_m{ezmgw 4-methyt- Jﬂsa;?r?;ggs and ﬁ;_recuons for
1. 3.5-tnazin-2-yi)-1-{2{2¢chicro-
athaxy)-phenylsulfonyii-urea .. 75.0% EPA Peg. No. 100-701
B EPA Est 100-SW-0C1©,

Inert ingredients: 230% Epa Est 100-SW.2E
Totak: . 100.0% (Superscript s first iefter of iot
Amber 5 water-Cis bie granuies o on bag) -

s water-qispersible granuies. NCP 89L7L 0397

This guter protective bag contains Amoer in 8. SA/S,
_smail water-sojuble packeis. These packets 0327 U A (USA}
and their contents dissalve m water. After

Jpening outer ag, :~imemately dumgp. the 8 X 1‘4 OUNCE
required number of unopened packets mitg the  YYater-Sciuble Packars

Mrtiaﬂ:.:med sprayer or;rm.mﬁ 1 1.2 OUNCES
MoisiNe, 23 this may cause rupturing. TOTAL NET WEIGHT

() NOVARTIS

DIRECTIONS FOR USE AND CONDITIONS OF SALE AND WARRANTY

IMPORTANT: Read tha entre. Directions lor Uise and the Conditions of Sale and
Warranty before using s product ¥ t8rms are not. acceplable. return the unopened
progduct containgr at once.

B CONDITIONS OF SALE AND WARRANTY

The Directions for Use. of this product reflect the opinion of experts based on fieid use
and tests. The direchions are believed to be relabie and should be followed caretuily.
However. it is impossible 1o eirminate ail risks inherently associated with use of this prod-
uct. Croo injury, ineffectiveness. or other unintended consequences rmay rasult because of
SuCh factors as weather congrions, presence of other matenals. or ‘he manner of use or
apphcaton all of which afe peyond e control of Novarts Crop P-otection, Inc. or the
Sedler. Akl such risks shall De assumed by the Buyer,

Novartis warrants that this product cenforms to the chemical descnonan on the label ang
is reasonably fit for the purpeses referred to in the Directions for Use subject to the nher-
ent nsks referred to above. Novartis makes no other express or implied
warranty of Fitness or Merchantability or any other express or

- implied warranty. In no case shall Novartis or the Selier be liable
for consequential, special, or indirect damages resuiting from the

ugse of handling of this product, Novaris and the Seiier offer this product.
and the Buyer and user accept if, subjsct to the foregoing Conditions of Sale snd
Warranty. wruch may be vaned o%w_airiefﬁ%wnmg signeq by a duly authorized

6v-Zd Ol NT 16

represemative of Novartis. _ )
In Accopdance wish FR Notloe 82-2
Based n Uraft Labeling Dated

4

NCP 130-00749K

-

1040/440/¥47 093Y
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: Amber®

DIRECTIONS FOR USE

15 2 volation of federal law to use this POALC In 2 Manner inconsiIsten with its labeling.

D0 not apply this product in a way Tl will CFTACT workers of Other Persons. =tner directly
or througn drit. Only protected handlers may be in the area duning aponczHen. For any
requiraments specific to your State or Tribe. zonsult the agency resporsit:+ ior pasticide
reguiation.

- AGRICULTURAL USE REQUIREMENTS

Use this product only in accordance with os labeling and with the Warkar Protection
Standard, 40 TFR part 170. This Standare comains requirements for the protaction of
agrcuttural workers on farms. forests, rursenies, and greennouses. .and handiers of
agncultural pesteides. It cordains requirements for traning, decortamination, notiti-
caton, and emergency assistance. It aiso contains specific instructions and excep-
lions pertaining to the stataments on thes abel about personal protective equipment
{PPE), and restricted-antry intervai. The raquirements in this box ony apply to usas of
this product that are covered by the Woreer Protection Standarg.

Do not enter or allow worker entry into treated aress during the restricted entry
interval (RE1} of 4 hours.

PPE required for early entry (0 treated arsas that is permiftod ‘under the Worker
Protaction Standard and that invoives cortact with &nything that has been treated.
such as plants, soil, or water is:

+ Coverails
« Waterproot gioves
+ Shoes plus socks

FAILURE TO FOLLOW THE DIRECTIONS FOR USE AND PRECAUTIONS ON THIS
LABEL MAY RESULT IN CROP INJURY, POOR WEED CONTROL, AND/OR ILLEGAL.
RESIDUES.

GENERAL INFORMATION }

. Amber ig a selective nerbicide for the control of many weaeds in wheat (including Jurum
wheat), bariey, fallow cropland, pastures. rangeiand, and Conservation Raserve Program
acres. Rafer io Table 1 for a listing of weeas controlied. Amber is a 75% water<ispersible
granuie which must be thoroughly mixed it water and appiied as a spray. -

This herbicide cantrols weeds Dy nhibiting a biochernical process which produces ¢ernain
essermal amne acids necessary for piant growth. The inhibited enzyme system is aceto-

laclate synthase (ALS). Growth of susceptible weads is inhibited soon after Amber apph-

cation. Leaves of susceptible plants tum yellow and/or fed foliowed by death of the grow-

irng paint. These wisible effects of control may not be cbserved umil 1-3 weeks-after appii- .
cabon depending upon weed SHECIS, Qroweng conditions, and Amber rats. B

thmbmmﬂdm.

Use Amber in the following stetes only: CO, IG, KS, M, MT, NO, NE, N, NV, O OR,
SD. TX, UT, WA, and WY, : . .

Do not use Amber in the San Luis Valiey of CO or in sections of WA and OR, west of the
Cascade Mountains. In WA, abide by all sullonyiyrea aerial appiication ruiings in effect by
the Washington Department of Agriculture.

SPRAY EQUIPMENT

Lise either ground of aenal spray equipment. ,Calibra!é Spray equiprent before use,

Use equipment which is capable of continuous and vigorous tank agitation. When the tani
is tull. the agration systemn shouid be capabie of creating a nippling or roting action on the
* liquit surtace. . : .

Use a 16-mesh strainer at the tank outlet. For the nozzles; use the scresn recommended
by the nozzie suppiier. For grounc appiicanon of 3-20 gais. /A, use only converonal of iow
pressure fl3t fan nozzies to assure adequate coverage. For ground appiication of more
than 20 gals/A, rain-drop or floodjet nozzies may be used. In dense stands of wheat or
barley, use an adeqtiale Spray voiume 10 drovide unilorm coverage of the weeds,

For aenal application 10 wheat, bariey, a0 fallow cropland. use a sbfay volume of 2-5
gais.A. For aenal application 1o pastures. -angeland. and Conservation Reserve Program
acres, apply in a minimum of 2 gais. of soray voluma per acre. Apply at @ maxmum height
of 10 1. above the crop with low-arift nozznes at a maximurm pressure of 40 psi and wind
speed not excesding 10 mph to assure accurate appiication within the farget areg.

Avoid application under conditions where urviorm coverage cannot bé obtained or where
axcessive Spray drift may oCcur.

Avoid application 1o humans or animats. Fiagmen and lcaders should aveid inhalation of
spray mist and proionged contact with swan.

Do nat apply Amber through krrigation systams.
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MIXING PROCEDURES

Water as Carrier
. Ba sure the sorayet is ciean.

2. Amways use ciean water. Fill the fank win 25% of the tofal waiel voluma needed. anc
begin agnation.

3. Be cerain that the agitation system i$ wonang properly and that # creates a nopLng or
roilmg action o the liquid surface.

4. Add the approoriate number of Amber SoiUbDle DACKRTS 10 the 1ank ail at once (Refer 10
Table 2),

5. Complete fiiing of the 1ank, maimaining sutticien aghatioﬂ a1 all times o ensure sur-
face action. Thes appties 1o both spray and nurse anks.

6. Disperse Amber complatefy (agrate for 3-5 munutes) before adding surtactant or
another chermecal to the tank.

7. A nonignic surfactant with a minimum of 80% of the constituents effective as a spray
adjuvant (e.g.. X-77%®) must be added at 1-2 qts/100 gais. of spray waiume (0.25-0.5%
voiume per volume) for all applications 1o emerged weeas. Usa 0.5% surfactant when
applying Amber 1o dense wead populations or when apphying Amber in d spray volume
of 1C gais /A or less.

8. Maintamn CONBNUOUS agitation while the spray suspension is in the tank,

9. Mix only sufficient spray suspension to be used the same day. however, Amber will
remain active ;1 the spray mixture for at ieast 36 hours.

Liquid Fertilizer as Carrier

‘The miang steps are the same as listed above except the Amber must first be msoersad
in water as described in the lullomng steps pnor o aading it 10 the spray tank (step num-
ner & above).

1. Fiil & 2.5 gal. container with 2 gals. of water.

2. Place the appropriate number of Amber soluble padtets {Flefer o Table 2) in the con-
tairer ang wat 30 seconds.

3. Close the comasner and shake u vigorousty until the packats are dissolved and the prog-
‘uct is complatety disparsed.

4. When the water-soluble packets and the-Amber are compietely dispersed, add the mux-
iute 10 e spay tanrk. When using 2 susactant with liuid fertiizer soiutions, aad the
surfactant to s water mixture defore acding the mixture 10 the spray tank.

5. Rinse the 2.5 gai. container with water. and add the rinsate 1 the spray tank.
6. Continue with Steps 5-3 in the Water as Carrier nsiructions.
' oR

Aﬂtﬂmhuﬁdhmkﬂﬁrnﬂhhﬁilﬁ‘lbuhﬂmmm
$0 squipped as describad in the bllowing s,

1. Shut off inductor cone vaive and ffl the cone with 2-3 gals. of water.

2. Add the appropnate number of Amber soiuble pad:ets (Refer to Table 2) to the water in
the cone all at oncea.

3, Wait one minute 10 allow the packets and Amber 1o compigtety msperse

4. When the water-soluble packets and the Amber are compietely dispersed. open ihe
inductar cone vaive i order 10 add the Amber mixture 1o thé spray tank. When using a
suractant with bquid fertitizer solutions, add the surfactant o the wates mixture mn the
cone belorg opeming the inductor cone valve.

5. Rinse the inductor cone thoroughily and keeo the vaive open 50 the rinsate is agded to
the spray tank-

6. Continue with $taps 5-9 in the Water s Carrief instructions.

Note: The addiion of surfactani to spr@y ruxtures more than $0% fertifizer can cause
increased tempotary jeat burn. The swfactamt may be omifted trom the spray soiution i
the camer contans more than 50% fertlizer. if the surfactant s omitted. control af some
of the more dificult to control weeds (bottorn of Table 1) may be reduced under unfavor-
able conditions (i.6., larger weeds, dry soil. 8tc.). For optimum control of those species, a
50% feriizer soktion as a camer shouid be used with an appropnate surfactant.

Recommendations to Avoid Spray Drift
Do not allow speay from ground or aenal equipment fo drift onte adjacent land or crops.
When cnft may de a problem, do everything passiia to reduce sDigy dritt, incluging:

* Do not spray f wind speeds are or become axcessve. Do not spray if wind speed is 10
mph or greater. if sensitive crops of plans are gYowrwind, extrarne caution must be used
undar all congetions. Do not spry if winds are gusty.

* Usg exireme Cauton wnen conditions are @vorable for drift (twgh temperaturas, drought,
low relative nurmidity), especially when senstive plants are located nearby.

+ Drift from asnal applications of the herbicide is likely 10 result in damage 10 sensiiva
plants adjacert to the treatmaent site. This damage can occur afl leveis below the con-
centrations that can e datected with chermical analysis.

* Do not apply when a lemperature inversion sosis. if irvarsion conaitions are suspected.
consuit with Jocal weather services belore making an applicahon.
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* Further raductions in drift can be obtaineq by

* Using large drogset size sprays. Do not use nozzles that produce smail droplets. Criem

nozzies downward and siightty backwarc as neeced to reduce drift for ground appii-
_cations :

2. Crierting NOZ21es StraigNt back with the windstream. using straight stream orifices for
aerial applications. Use e lowest number of nozzies practical with the lamest possi-
Sle onfice size 1o optam the mmimum one GRA voiuma, Application height and boom
'ength shoult De set according to manutacturers irStrUCtions (o minimizs arift.

3. Increasing the volume of soray mixture (for examo+e. a minimum of 20 gais/A for
ground applicaiions) by using higher flow rate nozzres. Using lower prassure with the
appropnale nozies 1o oblain [arger droctets will also reduce drift.

4. Apptying as close to targe! plants as prachcal, while maintaining a good soray pattern
- for adequate coverage.

Cleaning the Eguipment after Amber Application .
Many crops are extremely sensiiive 10 very iow rates ¢t Ambaer. Special attertion must ba

given to cleaning spray equipment before soraying a crop other than wheat or bariey,
pasturas, mngelana, or Conservaton Reserve Program acres.

Mix only as much spray suspension as needed. Immediately after spraying, remove ail
tracas of Amber from spraying equipmert using this procedurs;

1. Flysh tank and hoses with clean water for 10 minutes.

2. Refill spray tank with water. and add 1 gal. househoid ammonia {containing 3% active)

per 100 gats. of water®. Flush solution tThrougn hoses. boom, and nozzies; and let stand

in tank for 15 minutes with agration before disposing, according o state and local -
3. Repeat step 2. : i
4. Repeat step 1.

5. Clean nozzies ang screens sepalﬁtely. To remove traces of cleaning soiution, flush the
nazzies and screens with clean water. .

6. Flush boom and hoses with clean water for 5 minutes. kst befors using the sprayer for
the first ame after the Amber application. ’

*Note: A commemnsal tank cleaner may. be used fn piace of the ammonia solytion o i
has been proven effective for use ‘with Amber. Comact your Novartis Crop Protecton
representative or deaisr for information about the surtability of spectfic tank cieaning
pmducts balore using them according (o the manutacturer's directions.

WEED RESISTANCE TO SULFONYLUREA HERBICIDES

in some fields. theme are naturally-occurring bictypes of kochia, Russian thistle, chick-.
weed, prickly lefluce, and annual ryegrass that will not be controlied by sulfonyiurea
herbicices.

Controi of thess weeds mully be encelient with e use of Amber in meny feids; but, where
them is the known occumence of AL S-resistant Diotypes. Amber must be tank-mixed or
applied sequentially with an appropriate registered herbicide having 2 difierent mode of
action® {such as 2.4-D; MCPA: Barvel® or Buctrii®) 1 insure controi of these ALS-
resistant iotypes. ’ .
*Mode of action is the biochemical mectanism for interfering with plant growth,

The occurrance of ALS-resistamt weed biatypes can be prevented or deiayed by using
Amber in tank mixtures and/or in sequental applcations with a registered hamicide hav-
ing a differem mode of action, and by not aliowing weed escapes to fiower. Post-harvest
tilage ar gpplication of a herpicide with a difisrert mode of action must be made to con-
trol any weed gscanes before they fiower or set seed. ! weods will flower belore harvest.
maxe a sequential gpplicaton of an appropnate herbiciae with a differant mode of action
from Amber. A list of herbicides with the same mode of action as Ambar can be oblained
from your tocal Novartis Crop Protection repressmative. Ambar applied 1o fallow cropland
must be appiied as a tank Mixture, or be followed by a herbicide with 8 ditferert mode of
action within 12 months., : .

Do not usa Amber aione in any field where Al S-resistan biotypes o' any weed species
have been dentified.

Because of the prevatence of resistant kochia and Russaan thistie biotypes in 1D, WA, MT,
5D, and ND. in these stdles Ambar must be appited postemerngence only in combinagon
with & herwcide having 3 mede of action different from Amber, or preemargence foliowed
by a postemargence application of a herdicide having a mode of action aifferent from
Amber, Amber may aisc be appiied in the fall, preememence o winter wheat of 0 fallow
cropland, but must be followed with an applicaton of a herbicide with a differert mode of
acton in the spring. : _

in CO and the Panhandie of NE. use Amber postemergence in combination with a herbi-
cide having a ditfarant mode of action it kochia or Russian thistie are previent. See
Novartis literature or contact the jocal represantative for suggested tank-mix partners.

An application of a harbicide with a different mode of acton from Amber, or 2 tilage opera-
tion, muswemade!oconuumywecdsbeforemytbnrw;atmybeprmanhﬂw
cropiand treated with Amber. )

DomlamNAmbarormmmm.swmmosamommacﬁonwnmuzmmh

period aker an Amber apphcation, except for spiit appiications as gescribed balow. If aadi-
tional weed control 15 neaded. use a herbide with a different mooe of action from Amber.
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POSTEMERGENCE AMBER APPLICATION TO WINTER OR
SPRING WHEAT. WINTER QR SPRING BARLEY. OR

POSTEMERGENCE TO WEEDS IN FALLOW CROPLAND

Atply Amber at a sandard or enhanced rte when the 'a"get weeds shown in Table 1 are
ACTIVELY GROWING AND ARE WITHIN THE HEIGHT AND DIAMETER RANGE SPECH
FIED. and the wheat s at ANY STAGE UR TO PRE-BOGT or batey 1s in the 2-LEAF TO
PRE-BOCT STAGE. Optirnal control can be obtamed for mast waed species when the
weeds are 2 inches of less in Neight or giameter. Very arge waeds may ouly, be sup-
gressed. Do not apply the snhanced rate in areas with a sci pH greater than 7.5, axcent
in the Blackiands of TX and QK. Use the low range (0.28 £2.°A} of the standard rate uniess
additonal length of control is needed. it acditiona: length &f Zortrol is needed. or, it weeds
are at or above the maximum haight, use the 0.35 or 0.47 ©2/A rate of Amber, These rates
of Amper can aiso be used for the more gifficylt to cONtrOL weeds (such as wild buckwheat)
at the bottom of the standard rate secton of Tabia 1. Inctude a nomoRic surtactant in the
spray mixtufe as descrbed in the Mixing Procedures secian.

Amber will also provide preemergence control of he weets listed in Table 1 that may ger-
minate alier application, provided rainfail, anough 0 wet he soil 2-3 inches deep, moves
Amber into the soil before they emerge. Application of Amber at the enhanced rate will
reréase the turation of weed control,

For optimum. control. fa!l applications of Amber 10 weeds w winter wheat, winter bariey, or
fallow cropiand must be made befora the emergad weeds afe exposed to axtendsd freez-
ing temperatures.

Pracautions: 10 avoid possibie crop injury, do not 3oply Ambsr 1o wheat or bariey that is
siressed due (o (1) extremes in temperature Or ranfall; (2) disease or insect pressurs; or
{3} whan extremes i 1omperature or anvail are expectad wihin ong week of application.

Amper must be tank-reixed with other appropnate herbicoe(s) to obtain broad spectrum
weed control in fatlow cropland. Refer 1o the Amber Tank Mixtures with Other Harbi- .
cides section. :

Do nat plant durum wheat less than 8 months after an Amber application to faltow
crogiand.

PREPLANT. PREPLANT SHALLOW-INCORPQRATED. OR
PREEMERGENCE AMBER APPLICATION TO WINTER OR

SPRING WHEAT (EXCEPT DURUM WHEAT)

Prepiant, prepian snallow-incorpaorated {fop 1 inch of soil], of praamargences Amber appii-
cation at a standard or snhanced rate will provide control of e weeds listed in Table 1,
prowvided raintall, encugh 1o wet the soil 2-3 inches deep, 5 received beiom weed emer-
gence. Praplart of preplant shatiow-incorporated applications shouid be used only if 3 disk
drill is t be used for plarting; rmho&‘swdm.

orate Japenees roms, dowry brome, and cheal populslions that have not amerged.
Sufficient and timely ranvall, encugh to wet he sol 2-3 inches deep, is required lor pre-
plant. preplant shafiow-rcorparated, of preamamgence actvity. it may be necessary to
accty a sequential appiication of Sencor® or Lexone® if suppression of Japanese brome,
downy broma, or cheat is not adaquate after Afmber appicaton. Reler to the Sencor or
Lexone tabel for directions for use and wheat vanety resinctions, Amber will not ade-
quatety suppress heavy or dense poputanons of downy brome of cheat. .

Pracaution: Do not apply Amber praemergencs 1 iate fal-seeded winter wheat it envi-
ronmerdal conditions that siress wheat are expaciedt within 2 woeks after application.

SPLIT AMBER APPLICATIONS TO WINTER WHEAT (SOIL pH

LESS THAN 7.5)

Amber may be applied as a spiit application to wimer wheat 10 control susceptible weeds
that may be e&xpectad lo emerga later in the growing season. Maka the initial application
ot Amber either prepiant, prepiant shallow-ncarporatedd, Dremmerngence or postemangence
at the low standard rate {0.28 0z./A), ang foliow wih an aaguongl postememnence appli-
. caton at the low standand rate no sooner than 60 days after he first dpplication. The sec-
o apphcation must be tank-mixed with a hemicde ragistered for use in wheat naving
3 qrftarent mode of action (such as 2,4-D; MCPA; Banvei; ang Buctril) to avoud selection of
rasistant weed biotypes. The second application must be appied no iater than pra-Doot,
‘or sariier f required by tha Girections for usa of the ank-mo partner. inciude a nonionic
surfactant in the spray mixture as descnbed in ine Mixing Procedures saction.

Precaution: Weed control is dependent upon weed specigs. size gt appiication, growing
conditions, and the lewet of compelition from the crop. YWeed controd may be reduced i
weads are Strassed Jue 10 drought, axcess cold or warm rermperatures, or ather factors
which reduce growth. Competton of the crop with the »eeas nelps in providing control.
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Note: To avoid possibie llegal resiues. 'do not apply mare than a total of 0.58 oz, of

Amper per acre when making spit applications.

Tabie 1: Weeds Contrpiled or Suppressed with Amber at the Standard and

Enhanced Ratsa

STANDARD RATES (0.28 cz/acra = 1 solubis packet/S acres.,

"

0.35 oz/acre = 1 sOluble packeti4 acres, or
0.AT czfucre = 1 sotuble packmt/d acres)

Weeds Controlled

Maximum I;loighvmlmotlr
for Optimum Controi
(Inches)

Blue mustard {purple mustard), feld pennycress
{fanweedq), flixweed, shepherdspurse, tall hedge
musiand, iansymustard, tumble mustard (Jim Hill
mustard), wild mustard

Na size fimat, but controt is
recommended pror 10 weed
competition with the crop
resUingG N yield reguctions

Bur butfercup, Common ragwsed. comman sunflower,
creeping buttarcup, horseweed {marestail}, Indian
mystard, kochia®, lanceieat ragweed, prickly tettuce
{China lettuce"}), puncturevine, talf buttarcup, Virginia
pecperweed, wild radish

Less than 6

Annual fleabane, bushy wallflower. coast ﬁddlaneck
{tarweed), common cockiebur, common purstane.

common broomweed. COMMON yarmow, com gromwell,

cutieaf eveningprimrosa, giant ragweed, hairy vetch,
iagged chickweed (umbrella spury), London rocket,
marshekier, minersiettuce. Plains coreopsis, prostrate
pigweed. redroot pigweed. rough fleabane, smooth
pigweed. spring whitiowgrass. yediow starthistie,
wooily croton

Less than 4

Annuat polemonum (Jacobs-adaer’, common
chickweed®, common matiow. forget-me-not, Russian
thistie® wild bucioshear (reat alter tnue leaves have
emerged; not cotyledon stage) . :

Less than 2

Henbit

‘Prepiant, preplant shaliow-

Weeds Suppressed ™
Wild garlic, wild onion

inCorporatad, of pregmergence

No limit

Westem ragweed. annual morminggiores

Less than 5 inches

Hanbit

L.ass than 2 inches

ENMHANCED RATE (0.56 ox/acra = 1 soluble pscket/2'52 acres)

Additional Weeds Suppressed ™

Canace thistle, curty dock, goldensod, Lags than 4 inches
houndsiongue. musk thistle ‘

Annual ryegrass, cheat. downy brome, Preplant, prepiant shallow-

Japanese brome incorparated, of preamergence

*Sag Weed Resistancs to Sulfonyiursa Herblcides section of this label.
**In addition fo those controlled or suppressed by standard rates.

***Indicatas “Partial Contol® which means significant activity but not always at a level
generally considered acceptable for commerciai weed Control.
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Table 2: Number of Amber Solubla Packets to Uss fo Trest Various Acresges ut the
Sr.andard or Enhanced Rates

Number of Soluble Packats to Use
Stancard Rates ! Enhanced Rate
Acres to Treat 0.28 oxsA 0.35 o2/A 0-47 ozjA 0.58 ozJA
3 — — i —
4 - 1 - —
5 — - 2
10 2 — -— 4
15 3 — 5 5
20 4 5 i = B
25 5 —_ - 19
30 g — 10 12
40 g 10 — 16
50 . 10 - — 20
60 12 15 20 24
70 14 - — 28
: e} 165 20 hnd 32
96 18 - 30 38
10Q 20 25 — 40
120 24 3G 40 48
140 28 35 -_ 56
160 Rz 40 - 64 .
Note: One packet treats 3-$ acres at the-standard rates. Two packets fraat 5 acres al the
enhanced rate.

POSTEMERGENCE AMBER APPLICATION TO PASTURES.

RANGELAND. AND CONSERVATION RESERVE PROGRAM
(CRP) ACRES

Amber can be applied postemergence at the standard rate (0.28 02/A) or enhanced rate

(0.55 oz./A} for waed control v the following grassas:
Common Name Schnﬂﬁc Name
Bermucagrass Cynodon daclyion
Sluestern, Big Anciopogon gemrs
Biuestem, Little Andropogon scaparius
Brome, Smootn Bromus inermis
Buffalograss SBuchive dactylcides
Fesctue, Sheep Fastucs oving

Grama, Biue Bouteloua graciiis
Grama, Side-oats Boutgioua curtipenaula
Redtop : Agrostis alba

Timothy } Phisurn pratensa
Wheatgrass. Bluebunch Agropyron Spatum
Wheatgrass, Crested Agropyron cristatum
‘Wheatgrass, Irtarmadiate Agropyron intermedium
‘Wheatgqrass. Pubescent Agropyron tricaphorum

For new seeaings of the above grasses. do not apply Amber until af least 60 days atter
emergence of the desiable grassas. Even astablished stands of orcharograss, red iescue,
and ryegrasses will likely be njured by Ambér. It desi@able broadieaves, such as ciovers
and alfatta, are prasant. they wil Hkety be saveraly injured by Amber appications.

Weed Control

For information on weeds controlled. size limnitations, and rate of Amber 0 use, refer to
Table 1. Many of the weeads 4 that 1able commaniy Doour in fangeland. pastures, and CRP
acras. In adgition to the weeas iisted :n Table 1, Amber at the standard or enhanced rates
will prowce first year contrek and subsequem year suppression of: hoary cress {whitetop).
and poison nemiock,

For all postemangence appécations, Amber shouid be appiied.to actively growing weeds
and a nomonic surfactant Should be included in the Spray mixture as described in the
Mixing Procsdures section of this labéi. To obtain optimum control and 1o manage weed
resistance. Ambear shauid De agolied in tank midure with an appropnate registéred herbi-
cide hawing another mode of action (exampies are 2.4-D, Banvel, Ciossbow®, Grazon®,
Stinger®. Weedmastar®, and Weegene® LY6). The 1ank-mix pariner should be usad at a
recommended tank-mix rate: andg all girections, rastrictions, and precautions should be
faillowed on both labels, ’
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Bictypes of the weads marked wrth an {*) in Tabie 1 have bean seiectad which are resis-

tant to certain or all sutfonylumaas. Those DiCtypes wiil likety not De controlled with Amber,

Follow the precautions and msiructions i the Weed Resistancs te Sulfonyiurea

Herbicides section of this lapei. In addition. (o reduce the possibility of selecting suffcryi-

urea-resisiant biotypes, do not appiy Amber or any other harbic:de with the same moaa 4
of action in pastures, rangeland, or CRP acres more frequently than inone yearout of " '
three. If additional weed contrdl s neesded dunng that time, use a herbicide with ancther  ——.
made of action from that of Amber. For a list of herbicides with tha same mode of action,

or for further informanon, comact your local Novartis Crop Protection reprasemative.

Partial cortrol of downy brome and cheat can be obtained Dy applying Amber at 0.56 62./A
prcr to emergence of those grasses. Foilow girections for control of downy broma in wheat

as described in the Presmergence Amber Application to Winter or Spring Wheat sec-
tion af this fabel. '

Amber at the standarg rate (0.28 0z/A) will provide partial contro) of westemn ragweed
{Ambrossa psilostachya) f appued to plants iess than 5 inches tall. A second appiication of
the standard or enhanced rate (0.28 or 0.56 oz/A) can be made no iater than 60 days
after the mnitiai applicaton for acditional controt of fate germinating western ragweed and
for residual control,

Refer to Tabie 2 fot the humber of water-sotuble packets 10 use to Teat vanous acreages.
The maximum amount of Amber which can be applied in a calendar year is 0.84 ozJ/A.

Poisonous plants: The foflowing weeds controiled by Amber can be poisonous 10 live-
stock in pastures and rangeland: bur buttercup. coast figdleneck, cockiebur, creeping but-
tercup, goidenred, and tall buttercup,

n—

Note: To avbid possibie illegal residues, dg nt cut for hay for 30 days lolowing applica: | iV
tion. Grazing may occur mmedsately foliowing appication. e |

TANK MIXTURES

Note: Amber tank mixtures with 2 or more of the products listed in the following sections
of with products not listed below must be (A} tested for physical compatibility. (B) appiied
to & small area of the fieid ardd observed for resuitant crop satety and wead control before
widespread use, and (C) always add Ambaer soluble packets to the mix tank and aliow the
packets to compietely dissoive and the Amber to fully disperse before adding any other
lank-mix parner. ’

Amber Tank Mixtures with Other Herbicides

APPLY AMBER IN TANK MIXTURE ONLY WITH HERBICIDES REGISTERED FOR USE
ON THE PARTICULAR CROP.

TANK MIX A STANDARD RATE OF AMBER WITH A SUITABLE HERBICIDE FROM THE
LIST BELOW TO: (1) CONTROL BROADLEAF WEEDS THAT ARE BEYOND THE CPTI-
MUM THEATMENT SIZE. OR (2) CONTROL BROADLEAF OR GRASSY WEEDS NOT
NAMED ON THIS LABEL; OR (3) CONTROL SULFONYLUREA-RESISTANT WEEDS.
DO NOT APPLY MORE THAN THE RECOMMENDED LABEL RATE OF THE HEHBI-
CIDES LISTED BELOW. AMBER MUST BE APPLIED IN TANK MEXTURE FOR USE IN
FALLOW CROPLAND.

Amber pius surfactart is known %o be physically compatibia with the following herbicides.
Rafer to the labei of the tank-mix herbicide used for weeds controlled. directions for use,

and restrictions.
Asser® 2.5E " Gramoxone® Extra 2.5 b. a.i/gal.
Banvel 48C or SGF 28 Hoelon® 3E
Bronate® 4E - Landmastar® BW 3.1 Ib. a.i/gal. .
Buctnl 28 or Landmaster I 2.2 |b. a../gal.
Curtant® 2.38 1b. a.ifgal. Laxons 750F
Curtail M 2.77 1b. a.i/gal. MCPA amine or ester )
diuron (various manufacturers, Roundup® 4€

formuiations, and product names) . Sencor TS5DF or Solupak or 4|

Fallow Master™ 1.6 Ib. a.i/gal 2,4-D amine or ester

Tank Mixes for Henbit Control

If henbit has emerged. apply Amber sarly postemergence at a standard use rate in com-
bination with Banvel + 2.4-D; Buctrit; MCPA; Lexone; or Sencor.

Tank Mix with Metribuzin {Lexone or Sencor) for Suppression of Downy
Srome and Cheat ‘ ' )

For suppression/partial control of downy brome and cheat in wheat, apply a standand rate
of Amber plus 0.062-0.2§ ib. a.i/A {2-8 o A of 4L or 0.083-0.33 /A of TFa_DF] of
matnbuzin early postemergence. Rafer to the Lexone or Sencor label for rates, timings,
and rastrictions, such as variety irmitations. ’

Tank Mix with Fallow Master for Conservation Tillage

For bumdown plus rasidual control of waeds in Table 1, apply a stancard rate of Amber
plus labeled rates of Fallow Master in faliow crootand or at least 15 days prior 10 seeding
winter or spring wheat in no-titage or reduced-titage systems. To obtain good s0il activity,
enough rainiall is needad to wet the soil 2-3 inches deep _barore wead smergence, i
weeds emerge, control them with a herbicide(s} having a differem mode of acticn than
Amber; for axampie, 2.4-0 + Banvei.

Tank Mix Application with Tilt® Fungicide )

Far contral of foot rot in wheat in the Pacific Northwest, Tilt fungicide may be applied at
0.25 pt/A in compination with Amber at either a standard or enhanced rate. Refer t the
Tilt labet for speciic use directons and restrictions.
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AMBER APPLICATION WITH ORGANOPHOSPHATE INSECTICIDES

Amber -may be 1ank-mmxad of applied sequentially with re@istered organophosohate nsad-
uc'des except malatnion. These tank mixtures or Seguential apoHications may cause termn-
Dorary Ccrop Qisceioration or crap injury, aspeciatly if the Crop 1s under environmenal strass
at the ume of treatment,

Delay Amber appiication for at least 60 days after an n-furfow application. ot &n organc-
phosphale Inseqlicide.

GRAZING AND RE-SEEDING FOLLOWING AMBER
APPLICATION TO WHEAT, BARLEY. OR FALLOW CROPLAND
There are no grazing restnctions following Amber application.

Wheat rmay De re-sesded immediatety after applicaton of sither a standard rate or the
ennanced rate.

|
a
.

ROTATIONAL CROP RESTRICTIONS

The following crops may be planted after Amber appication without a field bicassay, pro-
vided the foliowing conditions are met and the required time has ¢lapsed befwsen the iast
Armbar apptication and the crop plannng date.

Wheat

No rotational restrictions. Refer to Grazing and Ra-uoding {oliowing Amber
Application to Whaat, Bariey, or Fallow Cropiand section for re-seeding time intervals.
Bariey, Rye, Oats, or Bermudagrass

1. Six months CNLY under the following conditions:

A in CO. KS, MT. NE, QK. 8D, TX. Western NO - wheare soii pH is 79 or iess — and
where one application of Amber at a standard rate was made.

B. In all siates — where sai pH is 6, 9 Qr lower — one application of su!her @ standarng or
enhanced rafe.

2. Exghteen months after. applicaton of either a standard or .enhanced rats in greas not
gJescrnbed above.

Proso Millet

Four months aftgr appfication of erther a standard or enhanced rate.

Fieid Corn ‘

1. Four moriths ONLY i an IR corn rybrid is planted; either a standand or enhanced rate.

2. Fourteen momns ONLY after appication of either a standand or enhanced rate in KS
ard NE, whare soit pH is 6.9 or lower, if a ‘normal® (not i) hybrid is planted,

3. memmmawmmdmlmmormmmﬂm
pH 7.9 or lower, if a “normal® {(not 1R) hybrid s planted.

4. Thinty-six months after application in arsas not described above. Com may be plantad
sooner if a successful field bicassay is compieted. -

Grain Sorghum

1. Fourteen smonths ONLY ungar the following condibons:
A Soil pH 7.9 or lower and one appfication of a standard rate in Cenmu TX {axciuding

Panhandie): Western OK (excliuding Panhanaie); and West Central and Western KS
and NE.

B SoilpH 79 of jower and one application of ether a standard or enhanced rate in
Eastem TX; Central anc Eastern OK; and Centrat and Eastern KS.

2. Twenty-iour months after appucanon of either a standargd or enhanced raté in areas not
described above.

Soybeans

1. Eieven months ONLY it STS™ soybeans gre planteq: either a standard or enhanced rate.

2. Fourteen months ONLY under the iallowing condmxons:

A Sqif pH 7.5 or lower and a mimimum of 25 inches cumulative precronation from appli-
cation to planting, One applicahon of a standarg rate in Central 8.

B. Sail pH 7.5 or lessand a munwmum of 25 inches cumutative precipitation from apph-
cation to planting. One applicaton of a standara or the enhanced rate in Eastern TX;
Central and Eastarn OK.

3. Twenty-six montns ONLY under the following conartions: '

A. Sail pH 7.5 or lower and a cumutative precipration of 46 inches i‘rom application to
planting. One appiication of the enhanced rate .r Cantral KS.

8. Soil pH 7.9 or lower ang cumulative precipitavon of 46 inches from application to
planting. One appiication of a standard rate in Central KS; South Central NE.

4 Thirty-six months after appiication of a standard or enhanced rate in areas not descnbed
above. Soybeans may be planted soonar if a successful lieid Dicassay is complated.

Sugar Beets, Sunfiowers, or Onions :

Thesa crops are extrematy sansitive 10 low levels of Amber in the soil and shouk! nat be
planted iess than 24 months after any application of Amber arg/ only aftar a successful
field bicassay is completed. . )
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Other Crops

All crops other than wheat, barley, rye. cats, proso mitiet, bermudagrass, Feld com, gramn
sorghum. and soybeans under the specific conditions ¢escrnbed aoove. may be seadad
anly aftar the compigtion of a successiul field bioassay and nc sooner than 4 months alter
application. Refer 1o Fleld Bicassay Instructions sacton.

Additional Rotationai Precaution

if both Amber and snother sullonylurea herbicide ar Assert have been applied dur-
ing a singi® growing ssason, a fleid bioassay must be performed bafors planting
any crop sxcept wheat in the next growing season. If vigible infury, stand reduction,
or yleid reduction occurs in the bioassay, the crop must not be seeded.

FIELD BICASSAY INSTRUCTIONS

Using typical tillage, seeding practices, and timings for the particuiar crop, plant severai
sinps of the desired crop vanety across the field which has been previously treated with
Amber. Piant the strips perpendicular 1o the direction Amper was apptied. The strips
should be iecated so Mat all the differant fieid conditions are encountereq, including dif-
ferences 1n soil texture. pH. and dr@inage. If the crop does not show visibie symptoms of
njury, stand reduction, or yieid reduction, this fisld can be seeded with this crop the next
growing season after the bicassay. lf visibie injury, stang raduction, or yield reduction
occurs. this crop must net be seeded, and the bicassay must be repeated the next grow-
iNg season.

ADDITIONAL PRECAUTIONS

1. Do not use Amber in fieids where tha combination of ail three of thesa criteria occu;:

+ Historic average annuai raintall {or the combination of historic annual rainiall plus
planned wmganon of the crop) exceeds 35 inches per year, and

* The ground water table is 30 i. or less below the soil surface, and

» The soi is classified as a coarse soil (sand or loamy sand soi texture in the .surface
 layen.

2. When applying 1o wheat. barley, of tailow cropland, do not apply more than one appfi-
cation of 0.56 oz./A ‘or 2 applications of 0.28 oz./A {separated by at ieast 50 days) per

crop. Spiit apphcations must be Made within the SaMe cTOPpINgG season.

3. When applying to pastures. rangeland, or CRP acras. o not apply more than a total
of 0.84 oz /A per year as follows: one application of 0.28 oz,/A may be appiied post-
ememgence. followed by a second application not more thah 60 days iater at up to
0.56 oz/A.

4. Do not apply Amier or other herbicides with the same mode of action within a 12-
month period after an Amber application, axcept as directed above for spiit applica-
lions. It adoitional weed control is needsd, use a hemicide with a diflerent mode of
action than Amber.

S. Do not apply Amber within 4 hours of an specied einfal/srigetion event. Rainiall or
irigetion soon sher application may reduce follar uptaies by wesc, thereby educing

6. Do not appty Amber 1o wheat of barley undersown with laegumes of forage grasses,
as injury 1o the undersown Crops may occur. : :

7. Do nat apply Amber to imigated land ff the tail water will be used on non-target land.

8. Do not aliow spray to drift 1o non-target crops, other desirabie plants, recreational
areas. ornamental plants, of onto land scheduled to be planted with trops othar than
wheat or bariey,

3. Do not apply Amber to snow-covered soil or to frozen soil surtaces. since runcif may
- oo,

10. Do not apply Amber where #§ Movement through the soil or on SOit particles may
place it in contact with non-target plants or their foots. -

11. $a not apply Amber under conditions when uniform coverage cannot be obtained.

" 12. Do not apply Amber to stressed o7 darmant weeds, of when envirbnimental conditions
which stress weeds or cause weed dormancy are expected within one week after
application. .

13. Do not mix with o apply sequantially with malathion. Tank mixture or sequantial appli-
cation with other reqiStered argancphosphate insecticides may cause temporary crop
discoloration or crop mjury. Delay Amber application for at least 60 days after an
in-fyrrow application of an organoghosphate insacticids,

.14, Do not apply Amber through imigation systems.

STORAGE AND DISPOSAL

Pesticide Storage and Disposal

Store in a dry piace. Do not comtaminate water, food. or feed by storage or disposal.
Wastes resutting from the usae of this product may be disposed of on site or at an approved
waste disposal facility.

Container Disposal ] - ‘
Do not re-use cuter bag. Dispose of outer bag in a sanitary lancfill, or by incineration, or
by apen purning, if allowed by state-and local authorities. If bumed. keep out of smoka.

For minar spills. leaks. etc., follow ail precautions indicated on this iabed and clean up
immedgiately. Take special care 10 avoid contamination of squipmernt and facdities during
cleanup procedures and disposal of wastas. in the event of a major spa, fire, or other
emargency, call 1-800-888-8372. day or night.
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PRECAUTIONARY STATEMENTS |

Hazards to Humans and Domaestic Animails
CAUTION '

Harmiul i mhaled or absorbed through skin. Causes eye irntation. Avoid breathing spray
mist. Aveid contact with skin, eyas, ar clathing.
Statement of Practical Treatment
H in ayes: Fiush with plenty of water, Get medical attention if irritation persists.
it on skin: Wash witn pienty cf soap anc water, Get medical anention §f irmitation persists.
i Inhaled: Remove wictim 1¢ fresh air,
Peraonai Pratective Equipment
Applicators and other handiers must wear:

+ Long-sieeved shit and long pants

* Waterproof gioves

* Shoes DIUS S0CKsS
Fallow manufacturers instructions for cleaning/maimtaining PPE. ¥ no such instructions

for washables, use detergent ana hot water. Keep and wash PPE separgtely from cther
laundry.

Engineering Control Statements

when hanglers use closad Syslems, enclosed cabs. or aircralt in a manner that meets the
requirements lisied in the Worker Protection Standard (WPS) for agncutiural pesticides
[40 CFR 170.240{d){4-6}], the handler PPE requirements may ba reduyced of modified as
specified in the WPS.

liser Safety Recommendations
Usars shouid:

* Wash hands De!ore eannq arinking, chewing gum, usmg {obaceo, of using the
tailet.

Environmental Hazards .
For terrestnial uses, do not apply direCtly to water, Of 10 areas where suriace water is
present. or to mntertidal areas below the mean high water mark. Do nat cortaminate water
when dispcsing of equipment wash waters or rinsate.

Ground Water Advisory .

Amber has been werttiad in ground water sampling !rom a field research study under
vuinerabie congiions. “hareg is the passibiity that Amber may ieach through soif to grouna
water, especially where scils are coarse and ground wates is near the surface. Consult
with the pesiicide swite tead agency or local agricultural agencies for inkomation regard-
ing 30i permeabdity and aquilar vulnerability in your ama.

Do not appty Amber through irigation systems.

Accu-Pak®. Amber®, ana Tit® trademarks of Novarts
LS. Patent No. 4,514,212

Assen® trademark of American Cyanamid Company
‘Barve!® ang 'Wesdmaster® trademarks of BASF AG

Bronate®, Buctal®, and Weadone ® trademarks of Rhéne-Poulenc Ag Comoany
Crossbow®. Curtail®, Grazon®, and Stinger® trademarks of DowElanco

Failow Master™, Léndﬁ'tasier‘v, and Roundup® tragemarks of Monsanto Campany
Gramexona ® trademark of Zeneca Ag Products

Hoelon® trademark of Hoechst-Roussel Agri-Vet Company

-Lexcna® and STS™ trademarks of E. I duPont de Nemours and Company, Inc.
Sencor® trademark of the Parent camparry of Fambentabriken Bayer GmbH, Leverkusen
X-T7® tracemark of Lovelang Industries, Inc, ’

©1997 Novaris -

Nowvartis Crop Protection, inc,
Greensbora, North Canlina 27419
NCP 83L7L 0397
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Amber®

For control of various weeds in
wheat, barley, pastures, range-
jand. and Conservation Reserve
Program acres-

Active Ingretient )
Triasulfuron; 3-{6-methoxy-4-
methyl-1,3,5-tniazin-2-yl)-1-

[2-{2-chioroethoxy)-

phenyisutforyt]-urea .. ..., .. 75.0%
Inert ingredients: 25.0%
Total: 100.0%

Amber is water-dispersible granules.
EPA Reg. No. 100-701

EPA Est 100-SW-001©

£PA Est. 100-5W-2®

(Superscript is first letter of lot number
on bag}

Made in Switzeriand

Accu-Pak® and Amber® trademarks of

Novarts
1.5, Patent No. 4,514 212

©1997 Novartis
Novarts. Crop Protection, inc.

<Greensboro. NC 27419

NCP 89L7L 0397

8x1.4 OUNCE
Waier-Soluble Packets

11.2 OUNCES
TOTAL NET WEIGHT

See girections for use i sttached hookist

AGRICULTURAL USE REQUIREMENTS

Use this product only in Accorsanca with its
labehing and with the Worker Protection
Standard, 40 CFR part 170. Refer tn suppie-
meantal labeiing under “Agmcuitural Use

1 Aequirements” in the Directions for Use sec-

tion for information about this standand.

KEEP OUT OF REACH OF
CHILDREN.

CAUTION

Precautionary Statements

Hazarss to Humans and Domestic Animals
Harmtui if inhajed o¢ sbsorbed through skin.
Causes eye imitation. Avoid breathing spray
mist, Avoid contact with skin, eyes, or tiothing.
Statemant of Practical Trestrmemst

If in eyes: Fiush with plenty of water. Get madi-
cal attention if iritation persists.

It on skin: Wash with plenty of soap and water,
Get medical attention if irmitation persists.

Hf inhaled: Remove victim to fresh air.

‘Environmental Hazards

) NOVARTIS
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July 13, 1998
MEMORANDUM

TO: Rick Whiting
Science Analysis Branch
Health Effects Division (7509C)

'FROM: Deborah Smegal, Toxicologist
Toxicology Branch II
Health Effects Division (7509C) |

THROUGH: Stephen Dapson, Branch Senior Scientist
Toxicology Branch 11
Health Effects Division (7509C)

RE: Revised Executive Summaries for the Triasulfuron DERs

Triasulfuron was recently revisited due to a tolerance on grass forage, grass hay and kidney that
expires on July 20, 1998. As part of this assessment, new executive summaries were written for
.- all of the triasulfuron DERs, except the acute studies. In addition, a risk assessment was
conducted to address the FQPA 0£1996. Below are the revised executive summaries that should
be added to the toxicity one-liner database. '

Developmental Rat
EXECUTIVE SUMMARY:

In a developmental toxicity study (MRID # 40271948) Triasulfuron 94.5% a.i. was administered
to 24 Tift RAIF (SPF) pregnant female rats/dose by gavage at dose levels of 0, 100, 300 or 900
mg/kg from days 6 through 15 of gestation, inclusive. |

Mean body weight, body weight gain and food consumption were significantly reduced in the
300 and 900 mg/kg dose groups during the treatment period. At 900 mg/kg, two dams had
deciduomata that was seen only at the high dose and could, therefore be treatment-related. There -
were no treatment-related effects in mortality, or clinical signs. In addition, there were no
statistically significant differences ot trends in the pregnancy rate, the number of pregnant dams
that aborted, number of implantation sites, live fetuses/dam, resorptions/dam, dead fetuses/dam,
dead implants/dam, or in post-implantation loss, total live fetuses, litter size, fetal viability or sex
ratio. The maternal LOEL is 300 mg/kg, based on decreased body weight and body weight
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gain during gestation. The maternal NOEL is 100 mg/kg.

‘Male and female fetal body weights were significantly reduced at the 900 mg/kg dose level
compared to controls. There were no treatment-related gross or visceral abnormalities in the
fetuses. The number of fetuses with unossified veriebrae, metatarsals, and phalanges was
significantly increased in the 900 mg/kg dose group telative to historical controls. The
developmental LOEL is 900 mg/kg based on reduced ossification of vertebrae, metatarsals
and phalanges. The developmental NOEL is 300 mg/kg.

The developmental toxicity study‘in the rat is classified as acceptable Guideline and does satisfy
- the guideline requirement for a developmental toxicity study (OPPTS 870.3700; § 83-3 (a)) in
rats when considered with the historical control data for rats.

Developmental Rabbit
EXECUTIVE SUMMARY:

" In a developmental toxicity study (MRID #40271949) Triasulfuron 94.5% a.i. was administered
to 20 chinchilla pregnant female rabbits/dose by gavage at dose levels of 0, 40, 120, or 240
- mg/kg from days 6 through 18 of gestatlon inclusive. :

There were no treatment-related eﬁ'ects on mean body weight, food consumption, mortality, or -
clinical signs. Body weight gain was significantly reduced in the does of the 240 mg/kg dose
group from day 6 through 10 of gestation, and was statistically elevated in the does of the 120
mg/kg dose group over the entire study duration. There were no statistically significant
differences or trends in the pregnancy rate, the number of pregnant dams that aborted, mean
number of implantation sites/dam, live fetuses/dam, resorptions/dam, dead fetuses/dam, pre- or
post-implantation loss, mean number of corpora lutea, implantation efficiency, litter size, fetal
viability, sex ratio or mean body weights of pups by litter. The maternal LOEL is 240 mg/kg,
based on decreased body weight gain during gestation. The maternal NOEL is 120 mg/kg.'

In the fetuses, there were no treatmént-related gross; visceral, or skeletal abnormalities. The
developmental NOEL is >240 mg/kg.

The developmental toxicity study in the rabbit is classified as acceptable and does satisfy the
guideline requirement for a developmental toxicity study (OPPTS 870.3700; § 83-3 (b)) in
rabbits.

Two Generation Rat Reproduction Study
EXECUTIVE SUMMARY:

In a two-generation reproduction study (MRID #40728317), 30 Sprague-Dawley Rats per sex per
dose received either 0, 10, 1000 or 5000 ppm (0, 0.5, 50, or 250 mg/kg/day, respectively) of
technical Triasulfuron (purity not specified) in the diet. The FO animals were mated on a one-to-
one ratio and were given test diets for 12 and 14 weeks before mating. Two matings were
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conducted for the first generation producing the Fla and Fl1b weanlings. The F1 parental
* animals were paired on_ly once to produce an F2a generation.

Significant reductions in mean body weight and body weight gain were noted in parental
animals. The mean body weights of the high-dose F1 males were significantly reduced at weeks
12 and 25, while total body weight gain was significantly reduced in high-dose ¥ females and
FI males. In addition, premating weight gain was significantly reduced in FO males exposed to
5000 ppm. There were no treatment-related effects on mortality, clinical signs, food consumption
or gross or microscopic pathology. The parental LOEL is 5000 ppm (250 mg/kg/day) based
upon significant decreases in premating and total body weight gain for higli-dese F0 and
F1 parental animals. The parental NOEL is 1000 ppm (50 mg/kg/day).

A significant decreasing trend in mean body weight of pups was noted for the Fla generation.
Pup weights were significantly reduced in the high-dose Fla at birth, and in the mid- and high-
dose pups on day 7 -of lactation. There were no treatment-related effects on fertility, gestation
length, number of pups born/litter, or offspring viability. The repreductive toxicity LOEL is
5000 ppm (250 mg/kg/day) based on reduced Fla pup weights at birth and durmg
lactation. The reproductive toxicity NOEL is 1000 (50 mg/kg/day).

This reproductlve study in the rat is classified as acceptable and does satisfy the gu1dehne
requirement for a reproductive toxicity study (§ 83-4 ) in rats.

Chronie toxicity/carcinogenicity study in rats
EXECUTIVE SUMMARY:

In a combined chronic toxicity/carcinogenicity study (MRID #40728318), male and female
Sprague Dawley rats [70/sex/dose] were fed diets containing triasulfuron (92.5%) at 0, 10, 1000
or 6000 ppm (Males: 0, 0.3, 32.1, or 220.8 'mg/kg/day, respectively; Females: 0,0.4,42.9 or
274.4 mg/kg/day, respectively) for up to 24 months. In addition, 10/sex/dose were sacrificed at
12 months. Parameters evaluated were: survival, body weight, food consumption, clinical signs
of toxicity, changes in ophthalmology, hematology, clinical chemistry, urinalysis, organ weights,
and gross and histological changes. - ,

Significant reductions in mean body weight (25.4% for males and 39.4% for females at 103
weeks) and body weight gains (18-28.7% at week 13 and 25.4-39.4% at week 103} were noted in
both sexes in the highest dose groups. There were no treatment-related effects on mortality,”
clinical signs, ophthalmic changes, organ weights, or gross or microscopic pathology. No
 toxicologically significant effects were observed in the hematological, clinical chemistry or
urinalysis results. Marginal statistically significant increases in relative organ weights in male
and female rats were not considered toxicologically significant primarily because of decreased
mean body weights, and because absolute organ weights were not elevated. High dose males
exhibited a significant decrease in the mean absolute heart weight, which was not considered to
be toxicologically significant due to an absence of a dose-response in histopathologic findings.
A significant increase in mean testes weight was noted in the high dose males, which is not
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considered to be an adverse effect because it is associated with decreased testicular atrophy.
Furthermore, a dose-related increased incidence i in gross lesions (tissue masses) did not correlate
with any histological lesion. There were no treatment-related effects on food consumption in
males or females throughout the study, with the exception of females in the 6000 ppm group at-
103 weeks (11.8% reduction observed). The chronic toxicity LOEL is 6000 ppm (220.8
mg/kg/day) based upon a significant decrease in mean body weight in both sexes
throughout the study and in body weight gain in both sexes at weeks 13 and 103. The
NOEL s 1000 ppm (32.1 mg/kg/day).

This chronic toxicity/carcinogenicity study in rats coupled with supplementary information
summatizing the survival incidence and compound purity (MRID # 41585802) is classified as
acceptable and does satisfy the Subdivision F guideline requirement for a combined chronic
toxicity/carcinogenicity study in rats (§ 83-5 ).

Oncogenicity feedihg study in mice
EXECUTIVE SUMMARY:

In a carcinogenicity study (MRID #40728316), male and female CD-1 albino mice [50/sex/dose]
were fed diets containing triasulfuron (93.7-96.5%) at 0, 10, 1000, 5000 or 10,000 ppm (Males:
0, 1.2, 129, 619.6 or 1301.3 mg/kg/day, respectively; Females: 0, 1.5, 157.5, 792.5, or 1473.5 -
mg/kg/day, respectively) for up to 24 months. Parameters evaluated were: moribundity, survival,
body weight, food consumption, clinical signs of toxicity, changes in ophthalmology,
hematology, clinical chemistry, organ weights, and gross and histological changes. In addltlon
mice were palpated weekly for tissue masses.

There were no treatment-related effects on mortality, clinical observations, organ weights, water
consumption, hematology parameters, ophthalmic findings, or clinical chemistry parameters. In
males and females receiving 5,000 or 10,000 ppm, mean body weight and/or body weight gain
were marginally depressed below control values (not statistically significant except for females at
2 and 5 weeks in the 10,000 ppm group and at 81 weeks in the 5,000 ppm group); this was
accompanied by a decreased food consumption in females. There was a noticeable decrease in
food consumption in females at dietary levels of 5,000 and 10,000 ppm during the early phase of
the study. These findings were not considered to be of toxicologic importance. Centrilobular
hepatocytomegaly was observed in male mice receiving 1,000, 5,000, or 10,000 ppm (significant,
p<0.01) and in females receiving 10,000 ppm (significant, p<0.05). Increased centrilobular
degeneration, focal accumulation of inflammatory cells, mlcrogranulomas and pigment
depositions were also observed in the liver of 10,000 ppm males.

The incidence of alveolar/bronchiolar adenoma in the lung was statistically increased (p<0.05) in
male mice fed 10,000 ppm (28%) when compared to the controls (12%), but the-combined
incidence of alveolar/bronchiolar adenoma and carcinoma was not significantly different.
Female mice exhibited a negative trend for lung adenomas. The histologic importance of the -
increased incidence of lung adenomas in males is equivocal because of variability of tumors (12,
22,22, 12 and 28% in the 0, 10, 1,000, 5,000, 10,000 ppm groups, respectively) and the lack ofa -
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dose-response. Furthermore, the reported laboratory control incidence (38%) and that found in

other laboratories is considerably higher than the concurrent control incidence (12%). No other

neoplastic lesions were considered to be of biological importance. The chronic LOEL is 1000
ppm (129 mg/kg/day) based upon centrilobular hepatocytomegaly in males. The NOEL is

10 ppm (1.2 mg/kg/day}

This chronic oncogenicity study in mice is classified as acceptable and does satisfy the
Subdivision F guideline requirement (§ 83-2 ).
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Chronic toxicity study in dogs
EXECUTIVE SUMMARY:

In a chronic toxicity study (MRID #40271965), male and female Beagle dogs [6/sex/dose] were
fed diets containing triasulfuron (purity not specified) at 0, 100, 1,000 or 5,000 ppm (0, 2.5, 25,
125 mg/kg/day, respectively) for 1 year. The high dose group received 10,000 ppm for the first
10 weeks, which was reduced to 5,000 ppm due to reduced weight, food intake, and
hematological changes. In addition, 2 dogs/sex/dose were sacrificed at 13 weeks. Parameters
evaluated were: survival, body weight, food consumption, clinical signs of toxicity, changes in
ophthaimology, hematology, clinical chemistry, urinalysis, organ weights, and gross and
histological changes. No statistical analyses were conduced for any of the parameters evaluated,
rather results were presented as the mean and standard deviation. :

Both sexes of dogs in the high dose group developed signs of anemia, and had increased relative
organ weights (spleen, pituitary and kidney in females, and spleen, liver in males), liver
vacuolization, Kupffer cell pigment, spleen pigment, red pulp hyperplasia (females), and
mandibular gland lymphoid hyperplasia. Males in the 1,000 ppm group also had increased
relative liver weight, which was not dose-related (3.6+ 0.714 g vs. 2.91+ 0.287 g in controls),
and did not appear to be statistically elevated. Males at all doses showed a dose-dependant
increased incidence and severity of prostate cystic hyperplasia (1/5, 2/5, 3/6 and 5/5 for males at
terminal sacrifice in-the 0, 100, 1,000 or 5,000 ppm groups, respectively). Slight hyperplasia was
noted in the control and low dose groups, while more severe hyperplasia was present in the mid
and high dose groups. There were no treatment-related effects on mortality, clinical signs,
ophthalmic changes, clinical chemisiry, or urinalysis results. Mean body weight and food
consumption were unaffected by treatment, except for the high dose dogs during the first 10
weeks.at 10,000 ppm where there were decreases of approximately 10%. The chronic toxicity
LOEL is 1,000 ppm (25 mglkglday) based upon increased prostate cystlc hyperplasia. The
NOEL is 100 ppm (2.5 mgfkgfday) ,

| This chronic toxicity study in dogs coupled with sﬁpplernentary historical control data for
pituitary cysts and prostate cystic hyperplasia (MRID#40542401) is classified as acceptable and
does satisfy the Subd1v131on F guideline requirement for a chronic toxicity study in dogs (§ 83-

1.

21 Day Dermal Study in Rabbits
EXECUTIVE SUMMARY:

In a 21 day dermal study (MRID #41585801), triasulfuron (54.5%) in 0.5%
carboxymethylcellulose and 0.1% polysorbate 80 was dermally applied to the shaved backs (10%
of body surface area) of male and female New Zealand rabbits [5/sex/dose] for 6 hours at doses
of 0, 10, 100 or 1,000 mg/kg/day. The animals were then observed for systemic signs of toxicity
and signs of local irritation. Other parameters evaluated include: survival, body weight, food
consumption, hematology, blood chemistry; urinalysis, organ weights, and gross and histological

changes.
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There were no treatment-related effects on survival, 10ca1 irritation, body weight, food
consumption, blood chemistry, urinalysis results, organ weights or gross and histological
changes. Clinical observations in treated animals included dyspnea, ruffled fur, signs of sedation
and abnormal body positions. At 10 mg/kg/day, 1/5 females had dyspnea and ruffled fur, while
no symptoms were observed in males. Dyspnea occurred on days 11, 12 and 13, and ruffled fur -
“occurred on days 11-15. Animals exposed to 100 mg/kg/day exhibited a greater incidence of
dyspnea (3/5 males and 3/5 females), and ruffied fur (2/5 males and 5/5 females). The onset of
dyspnea and ruffled fur was earlier and the duration of the symptoms was longer in the 100 and
1,000 mg/kg/day groups (i.e., appearance of symptoms on day 5 and 2, respectively). Sedation
(1/5 males and 3/5 females) and abnormal body position (2/5 males and 1/5 females) were also
noted in the high dose group. The systemic LOEL is 10 mg/kg/day for females and 100
mg/kg/day for males based upon observations of dyspnea and ruffled fur. The NOEL for
males is 10 mg/kg/day, and a NOEL was not determined for females. The dermal LOEL is
> 1,000 mg/kg/day and the dermal NOEL is 1000 mg/kg/day.

This 21 day dermal study in rabbits is classified as acceptable and does satisfy the Subdivision F
guideline requirement (§ 82-2). Although this study does not identify a NOEL for female ‘
rabbits, the observed effects are considered borderline treatment-related effects, and did not
persist throughout exposure (i.e., occurred on days 11-15). Therefore an additional study is not:
required. :

3-Month feeding study in mice
EXECUTIVE SUMMARY:

In a 91-day subchronic toxicity study (MRID #40728316), triasulfuron {93.7%) was
administered to male and female CD-1 albino mice [10/sex/dose] in the diet at dose levels of 0,
10,000, 20,000, 30,000, 40,000/1000/40,000 or 50,000/5000/50,000 ppm (0, 1500, 3000, 4500,
6000, 7500 mg/kg/day, respectively). Due to signs of toxicity, dose levels in the 40,000 and
50,000 ppm groups were reduced to 1000 and 5000 ppm, respectively during weeks 2 through 8,
and were subsequently re-established on week 9. In addition, 10/sex/dose were sacrificed at 28
days. Parameters evaluated were: moribundity, survival, body weight, food consumption, .
clinical signs of toxicity, hematology, clinical pathology parameters, urinalysis, organ weights,
and gross and histological changes. In addition, mice were palpated weekly for tissue masses.

Adverse treatment-related toxicological effects were noted on survival, body weight, food
consumption, clinical laboratory parameters, and clinieal, gross, and histopathological findings.
Urinalysis results were unremarkable. There were no toxicologically important or significant
changes in hematology values, and all values were within the normal range for historical
controls.

Mean body weight changes were decreased for the 13 weeks of the study in all dosed groups of
males by 24 to 62% and were significantly less than controls (p<0.01) in the 30,000 and 50,000
ppm groups. Total weight gains of dosed females were not significantly lower than controls at

- any dose. Food consumption was significantly reduced in > 30,000 ppm females and in 50,000
ppm males on week 1. Liver weights were significantly increased in males and females exposed
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to 20,000 ppm triasulfuron, while the liver enzyme SGPT was significantly increased in males
exposed to 30,000 ppm. Several of the mean liver enzyme values were above the historical
control range, but were not statistically significant due to a large standard deviation.
Morphological changes in the liver were characterized as dose-related increases in degenerative
megalocytosis in both sexes at 20,000 and 30,000 ppm, and as dose-related hepatocellular
necrosis in females at doses of 10,000 ppm and in males at doses of 20,000 ppm. The
subchronic LOEL is <10,000 ppm (1500 mg/kg/day) based upon hepatocellular necrosis in
females. The NOEL is <10,000 ppm (1500 mg/kg/day).

This subchronic toxicity study in mice is classified as acceptable non-guideline and does not
satisfy the Subdivision F guideline requirement (§ 82-1 ) for a subchronic oral study because
microscopic examination was limited to selected tissues and no ophthalmological examination
was performed. In addition, the dose levels were varied in the 40,000 and 50,000 ppm dose
groups and histopathology was performed only on the animals that died in these groups.

3-Month feeding study in rats
EXECUTIVE SUMMARY:

In a 90-day subchronic tox1c1ty study (MRID #40271947), triasulfuron (94.5%) was
administered to male and female Sprague-Dawley Crl:COB CD(SD)BR strain rats [lO/sex/dose]
in the diet at dose levels of 0, 200,10,000, or 20,000 ppm (0, 10, 500, or 1,000 mg/'kg/day,
respectively). In addition, 5/sex in the control and high-dose groups were sacrificed after a 4
week recovery period. Parameters evaluated were: moribundity, survival, body weight, food
consumption, clinical signs of toxicity, hematology, clinical chemistry parameters, urinalysis,
indirect ophthalmoscopy, organ weights, and gross and histological changes.

Rats of both sexes in the mid and high dose groups weighed significantly less (17-25% for males
and 19-22% for females) and ate significantly less (10-16% for males and 14-18% for females)
than controls. Hematuria, which appeared to be treatment-related, was noted in both sexes (3/5
high dose males, and 1/10 and 10/15 mid- and high-dose females, respectively). Dose-related
histopathologic changes were noted in the kidney of females (atrophy and epithelial hyperplasia),
but not males, which were statistically significant in the 20,000 ppm dose group. In addition,
basophilia (5/10) and chronic lymphocytic inflammation (6/10) were also statistically increased.
in high-dose females. Renal and urinary bladder calculi were observed in 3/10 and 8/10 females
in the mid- and high-dose groups, respectively (significance not reported). Significant
hematological and clinical chemistry findings in females include: increased neutrophils,
creatinine, and phosphorus in the 10,000 ppm group, increased neutrophils, white blood cells,
platelets, BUN, creatinine, and phosphorus, and decreased red blood cells, hematocrit, protein,
albumin, urinary pH and bilirubin in the 20,000 ppm group. In males, significant findings
include: decreased protein, bilirubin, potassium, calcium, urinary protein and ketones in the
10,000 ppm group, decreased neutrophils, monocytes, protein, bilirubin, potassium, calcium,
BUN, LDH, SGOT, urinary pH, protein and ketone levels, and increased lymphocytes,
creatinine, phosphorus and A/G ratio in the 20,000 ppm group. Significant findings in the
20,000 ppm recovery group include: decreased protein, cholesterol, BUN, chioride, glucose, and
. A/G ratio (females) and increased phosphorus (males). While many of these changes are
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statistically elevated and consistent with kldney damage, most of these parameters are within
control ranges for rats.

A number of statistically significant changes in absolute and relative organ weights were
observed. However, increases in relative organ weight may be a direct consequence of decreases
in body weight. Significant changes in absolute organ weights in the 10,000 ppm group include:
decreased heart weight (female), and decreased spleen and brain weights (male). Significant
changes in the 20,000 ppm include: increased kidney weight (females), decreased heart weight
(males and females), and decreased liver, spleen, heart and brain weights (males). The only .
significant absolute organ weight change in the 20,000 ppm recovery group was reduced kidney
weight in males. The subchronic LOEL is 10,000 ppm (500 mg/kg) based upon decreased
body weight and decreased food intake in males and females and increased kidney atrophy
and epithelial hyperplasia in females (not statistically significant until 20,000 ppm). The
NOEL is 200 ppm (10 mg/kg/day).

This subchronic toxicit)} study in rats is classified as acceptable and does satisfy the Subdivision
F guideline requirement (§ 82-1 ) for a subchronic oral study.

Reverse gene mutation - Salmonelia typhim nm;

MRID: 40271951

Date: 5/31/83

Core Grade: Acceptable Guideline

Strains TA 98, 100, 1535, 1537, 1538 tested at 0, 4, 16, 64, 256 1.g/0.1 mi in absence and
presence of metabolic activation. Negative up to cytotoxic concentrations, 64 and 256 ug/0.1 mi.

Reverse gene mutatlon, recombmatlon and gene conversion in Sacghargmyggg cerevisiae
MRID: 40271952

Date: 6/29/84

Core Grade: Provisionally Acceptable

Strain D7 exposed to test article at 0, 46.9, 187.5, 750, 3000 ,ug/ml in absence and presence of
metabolic activation. Negative up to 3000 ng/ml. Deficiency: not tested up to limit
concentration for negative study: 5000 ug/ml. Provisionally acceptable pending toxicity test
and new study at 5000 ng/ml. :

Forward gene mutation in mammalian cells: LSI'?SY/T K

MRID: 40271953

Date: 7/31/86

Core Grade: Acceptable

Cells tested with and without metabolic activation at 0, 260, 520, 1040, 1560, 2080, 2340, 2600
pg/ml and 0, 300, 600, 1200, 1800, 2400, 2700, 3000 ng/ml, respectlvely Negative up to levels
of moderate cytotoxicity. :
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In vivo cytogenicity study (micronucleus/Chinese hamsters)

* MRID: 40271954

Date: 9/6/84 .
Core Grade: Acceptabie
Administered orally to Chinese hamsters at 0, 625, 1250, 2500 mg/kg/day on each of 2

consecutive days. Negative for induction of micronuclei and/or other nuclear anomalies at doses
- reaching the limit dose: 5000 mg/kg (2500 mg/kg/day X 2).

UDS study: DNA damage and repalr in Jt_fg in rat hepatocytes
MRID: 40271955 .

Date: 9/6/84; 12/9/86 (supplement)

Core Grade: Acceptable '

Rat hepatocytes exposed to test substance at 0, 2, 10, 50, 250 ng/ml. Negative up to limit of
solubility (250 ug/ml) for inducing UDS.

" UDS study: DNA damage and repair in vitro in human fibroblasts
MRID: 40271956 ,
Date: Date: 9/6/84; 12/9/86 (supplement)
Core Grade: Unacceptable
Fibroblasts exposed to test substance at 0, 10, 50, 250 xg/ml. Negative, however, no metabohc
activation series, no attempt to minimize background of S-phase cells, no background grain
counts included in analysis.

MRID: 40728319
Date: 3/4/88
Core Grade: Acceptable Guideline

Metabolism of [(U-"*C)Phenyl]triasulfuron was studied in 5/ sex Wistar rats. Material
administered orally as a single low dose (0.5 mg/kg) & high dose (300 mg/kg), single low dose-
after daily doses of unlabeled material for 14 days (0.5 mg/kg/day) or single i.v. dose of 0.5
mg/kg. 92-109% of dose recovered within 96 hours: 74-99% in urine & 2-14% in feces.
Elimination rates after repeated oral dosing faster than after single dose. Residue levels in tissue
<0.1%. Levels in tissues higher after single high dose than after single low dose. Even after
repeated administration at low dose, no radioactivity retained by animals. Metabolite patterns in
urine, fecal and liver extracts show mainly parent compound. Variety of minor metabolites: 12
urinary (6.6-8.1%), 10 fecal (1.2-2.9%) of the administered radioactivity, respectively. No
significant differences in metabolite patterns between sexes.

Distribution, degradatlon and excretion in the rat after oral appllcatmn
MRID: 40271966

Date: 4/10/85

Core Grade: Unacceptable for a total metabolism study.

" When uniformly labeled in the phenyl ring, triasulfuron is excreted mainly in the urine (>87%)
and to a lesser extent in the feces. Most of the radiolabel is excreted within the first 24 hours.
The major metabolite is tentatively identified as unchanged triasulfuron in both urine and feces.
Three minor metabolites have also been separated by TLC but not structurally identified. Only 2
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rats/sex/dose (2 dose leveis).

Metabolism in the rat after oral apphcatlon

MRID: 40271966

Date: 11/26/86 ,

Core Grade: Unacceptable for a total metabolism study.

Six metabolites and the parent compound were identified in the pooled 24 howr urine of 10 male
rats. Major radio labeled component of urine was the parent (68.3%). Cleavage of the bridge
between the phenyl and triazine rings occurred to a slight extent. Other metabolic pathways
consisted of hydroxylation, sulfate formation, demethylation and cleavage of the choroethyi side
chain. Only male rats were used and no attempt was made to identify fecal metabolites.

Distribution, degradation and excretion of triasulfuron in the rat after oral administration
MRID: 46271966

Date: 4/10/85

Core Grade: Unacceptable for total metabolism study.

When labeled in the 2 and 6 position of the triazine ring, triasulfuron is mainly excreted in the

- urine (>70%) and to a lesser extent in the feces. Most of the radiolabel is excreted within the
first 24 hours. The major metabolite is tentatively identified as unchanged triasulfuron in both -
urine and feces. Three minor metabolites have also been sepa:rated by TLC but not structurally
identified. Only 2 rats/sex/dose (2 dose levels).
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