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I. BACKGROUND 

Triasulfuron is a selective herbicid,l;,""sat'[oI' pre-emefgence control of broadleaf and grassy weeds 
in wheat and post-emergence iJi,'wheat, barley, pastures, arid rangeland. The formulation type is 
a water-dispersible granule con§tstmg 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 lbs ai/acre, not to exceed 0.039.lbs ai/acre in a calendar 
year. A maximlHll of2 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-l ,3,5-triazin-2-yl)-
1-(2-(2-chloroethoxy)phenylsulfonyl)urea] (triasulfuron) established under 40 CFR 180.459 as 
follows: 

Commodity 

Cattle, kidney 
Goats, kidney 
Grass, forage 
Grass, hay 
Horses, kidney 
Sheep, kidney 

Parts per million 

0.5 
0.5 
7.0 
2.0 
0.5 
0.5 

Permanent tolerances are already established on barley, wheat, andvarious livestock commodities 
(fat, meat and meat by propuct of cattle, hogs, sheep, goats and horses) other than the kidney, and 

milk. 

II. EXECUTIVE SUMMARY, 

Triasulfuton 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) and 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 revlewed 
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 Quaiity 
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 ofFQPA. 

Triasulfuron has a low order of acute toxicity and is classified in toxicity categories III an~ 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 oftriasulfuron were recently evaluated by the Health Effects Division's (HEO) 
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 exposures 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 inhalation NOEL dose of 10 mg/kg/dayis 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 fisk assessment for 
triasulfuron is not required. The chronic dietary endpoint for triasulfuron 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/kglday. Using an uncertainty factor 0[100 for inter- and 
intra-species variation, the RID 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 rwo-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 lOX factor to account 
for enhanced sensitivity of infants and children (as required byFQPA) should be removed (FQPA 
Safety Factor Committee, July 1, 1998). . 

T riasulfuron 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 eval~ted occupational risks to workers who could contact triasulfuron through 
simultaneous dermal and mhalatiOn exposure. Agricultural worker popUlations evaluated in this 
analysis include: groundmixer/loaders, ground applicators, aerial mixer/loaders, and aerial 
ap~licators. In addition, workers that could dermally contact triasulfuron during harvest or irrigation 
actiVities were evaluated. Short-term dermal and inhalation margin of exposure (MOEs) for 
tnasulfuron 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 MOEs 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, respectively. 
All of these risks are well below HED's level of concern (i.e., acceptable MOE;,lOO) 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
nursing infants «I year old) at 15% of the RID. 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 I 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 peakofl.8 ~g/L (Ppb) to a56-day average ofl.68 ~g/L (Ppb). The SCI-GROW model 
estimated that the ground water concentration from the current uses of triasulfuron would be 0.19 
~g/L (Ppb). In comparison, the lowest calculated drinking water level of concern (DWLOC) is 85 
~g/L (ppb) for non-nursing infants « I yi- old). Therefore, exposure from water is below HED's 
DWLOC for chronic dietary exposure for all of the populations examlned. 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 of7 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-methyl-l ,3 ,5-triazin~2-y I )-I-(2-(2-chloroethoxy )phenylsulfonyl)urea]( triasulfurori) 
in grasses and kidneys under,40 CFR 180.459. . 
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III. SCIENCE ASSESSMENT 

A. PHYSICAL AND CHEMICAL PROPERTIES ASSESSMENT 
, 

1. Identification of Active Ingredient 

Triasulfuron is a sulfonylurea herbicide with the chemical name 3-(6-methoxy-4-methyl-I,3,5-
triazin-2-y I )-1-[2-(2 -chloroethoxy )phenylsulfony 1 ]urea. 

Its chemical structure is: 

Empirical Formula: 
Molecular Weight: 
CAS Registry No.: 
Shaughnessy No.: 

C'4H'6ClN,O,S 
401.82 
82097-50-5 
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 1. Cheng, RCBIHED review of PP#7G355I, 
triasulfuronlwheat & barley, 2/5/88, and Confidential Appendix (Attachments 2 and 8) to DEBIHED 
review of PP#8F3658, triasulfuronlwheat, 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 rumed 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 
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. curved body position ~"ventraJ and curved") which subside by day 13 in the acute dermal study and 
ruffled fur which subsides 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 acut~ 
toxicity studies of technical grade triasulfuron and the formulation 75WP-B are summarized in the 
table below: 

Acute Toxicity of Triasulfuron 

Study Tvpe Formulation Results Tox Catel!;Ory 

Acute Oral (Rat) (a) 95%, 99% technical, 75WP- LD,o> 5 glkg' IV 
B fonnulation 

Acute Dennal (b) 95% technical grade (rat) LD,o> 2 glkg III 
75WP-B fonnulation (rabbit) . 

Acute Inhalation (Rat) 95% technical grade LC,o> 5.185 mgiL/4 hrs IV 
(c) 75WP-B fonnulation LC" > 2.32 mg;r./4 hrs 

Primary Eye Irritation 96.5% technical (d) mild conjunctival irritation III 
(Rabbit) that subsided by day 7 

75WP-B fonnulation mild conjunctival irritation 
that subsided by day 4 

Primary Skin Irritation 96.5% technical (e) very slight erythema and IV 
edema 

75WP-B fonnulation Negative 

Dennal Sensitization 95%, 96.5% technical; Negative NA2 

(I) 75WP-B fonnulation 

Acute Neurotoxicity Not conducted NA 

'LDso (LC,o) = 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-I) 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 
mglkg/day, while the most sensitive toxicological finding in rats is decreased body weight and food 
consumption, observed at a dose level of 500 mglkg/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 mglkg/day.· 
This study was not considered to be appropriate for risk assessment. There is low confidence in the 
dermal rabbit study and the clinical obsen,ations are common fmdings in stressed laboratory animals. 
The following table summarizes the subchronic toxicity studies for triasulfuron: 
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Subchronic Toxicin of Triasulfuron (Technical) 

GDLN STUDY RESULTS 

82- I(a) Subchronic feeding in Rats (13 Triasulfuron technical (94_5% a.i.) 
weeks) NOEL: 10 mg;kglday 
MRlD #: 40271947 LOEL: 500 mg;kglday' 
Date: 1985 

~: decreased weight gain aod food intake in both 
Core Grade: acceptable guideline sexes. 

82-I(a) Subchronic feeding in mice Triasulfuron technical (94.5% a.i.) 
(13 weeks) NOEL: not identified « 1,500 mg;kglday) 
MRlD #: 40728316 LOEL: 1,500 mg;kglday (LDT) 
Date: 1988 

Core Grade: not acceptable ~: hepatocellular necrosis in females. 
guideline 

82-2 2 I-day dermal in rabbits Triasulfuron technical (94.5% a.i.) 
MRlD #: 41585801 NOEL for systemic effects: not identified 
Date: 1986 NOEL for irritation: 1,000 mg;kglday 

LOEL for systemic effects: 10 mg;kglday 

Core Grade: acceptable guideline ~: dyspnea, aod ruffled fur that were pot considered 
appropriate endpoints for humao risk assessment. 

iLOEL = Lowest Observable Effect Level 

c. Chronic Studies 

T riasulfuron 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 Toxicitv/Carcinogenicity of Triasulfuron (Technical) 

GDLN STUDY RESULTS 

83-lb Chronic feeding study in dogs TriasulCuron technical (purity not specified) 
MRlD # 40271965 aod 4054240 I NOEL: 2.5 mg;kglday 
Date: 1986 LOEL: 25 mg;kglday 

. Core Grade: acceptable guideline ~: increased prostate cystic hyperplasia . 
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Chronic Toxicitv/Carcinol!enicitv of Triasulfuron (Technical) 

GDLN STUDY I 
RESULTS -

83·2 Oncogenicity study in mice Triasulruron technical (93.7-96.5% a.i.) 
MRID # 40728316 NOEL = 1.2 mglkgJday 
Date: 1988 LOEL: 129 mglkgJday 

~: centrilobular hepatocytomegaly in males. There 
Core Grade: acceptable guideline was no evidence of oncogenicity. 

83·5 Chronic feedingJ Triasulruron technical (92.5% a.i.) 
carcinogenicity study in rats NOEL: 32.1 mglkgJday 
MRID #'40728318 and 41585802 LOEL: 220.8 mglkgJday 
Date: 1987 

~: decreased mean body weight and decreased 
Core Grade: acceotable auideline bodY wei~ht ~ain. Ne~ative for carcinogenicity. 

d. Developmental Toxicity Studies 

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

. 

Developmental Toxicitv of Triasulfuron (Technical) 

GDLN STUDY RESULTS . 

83-3a Developmental Study in Triasulruron technical (94.5% a.i.) 
rats Maternal NOEL: 100 mglkgJday 
MRlD# 40271948 Maternal LOEL: 300 mglkgJday based on decreased body 
Date: 1986 weight and decreased body weight gain during gestation. 

Core Grade: acceptable guideline Developmental NOEL: 300 mglkgJday 
Developmental LOEL: 900 mglkgJday (HDT) based on 
reduced ossification of vertebrae, metatarsals and phalanaes. 

83-3b Developmental Study in Triasulfuron technical (94.5% a.i.) 
rabbits Maternal NOEL: 120 mglkgJday 
MRlD# 40271949 Maternal LOEL: 240 mglkgJday based on reduced maternal 
Date: 1986 weight gain during gestation. 

Core Grade: aceeotable ~uideline Develoomental NOEL: >240 ml!fkgfdav (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 prematingand total body weight gain. The 
following table summarizes the reproduction study for triasulfuron: 

Reproductive Toxici y of Triasulfuron (Technical) 

GDLN STUDY RESULTS 

83-4 2-Generation Reproduction Parental NOEL: 50 mg/kgJday 
Toxicity in Rats Parental LOEL: 250 mg/kgJday based on significant 
MRlD 40728317 decreases in premating and total body weight gain for FO 
Date: 1987 and F I parental animals. 

Core Grade: acceptable guideline Reproductive NOEL: 50 mg/kgJday 
Reproductive LOEL: 250 mg/kg/day (HOT) based on . 
reduced Fla pup weights at birth and durino 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 
mglkg, 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. 

-'-
Mutagenicity Studies with Triasulfuron 

GDLN STUDY RESULTS 

84-2 Reverse gene mutation - Salmonella Strains TA 98, laO, 1535, 1537, 1538 tested at 0, 
typh imurium 4, 16, 64, 256 )lg/O.I ml in absence and presence· 

MRlD: 40271951 of metabolic activation. Negative up to cytotoxic 
Date: 5/31183 concentrations, 64 and 256 )lgJO.I ml. 

Core Grade: Acceptable Guideline 

9 
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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 ,uglml in absence and presence of 

cerevisiae metabolic activation. Negative up to 3000 ,uglmL 
MRID: 40271952 Deficiency: not tested up to limit concentration for 

Date: 6/29/84 negative study: 5000 ,uglml. Provisionally 
Core Grade: Provisionally Acceptable acceptable pending toxicity test and new study at 

5000,uglmL 

84-4 Forward gene mutation in mammalian cells: Cells tested with and without metabolic activation 
L5178Y/TK atO,260,520, 1040, 1560,2080,2340,2600 

MRID: 40271953 ,uglml and 0, 300, 600, 1200, 1800,2400,2700, 
Date: 7/3[/86 3000 ,uglml, respectively. Negative up to levels of 

Core Grade: Acceptable moderate cytotoxicity. 

84-2 In vjvo cytogenicity study Administered orally to Chinese hamsters at 0, 625, 
(micronucleus/Chinese hamsters) 1250,2500 mglkglday on each of2 consecutive 

MRID: 40271954 days. Negative for induction of micronuclei 
Date: 916184 andlor other nuclear anomalies at doses reaching 

Core Grade: Acceptable the limit dose: 5000 mglkg (2500 mglkglday X 2). 

84-2 UDS study: DNA damage and repair in Rat hepatocytes exposed to test substance at 0, 2, 
Yilr2 in rat hepatocytes 10, 50, 250 ,uglmL Negative up to limit of 

. MRID: 40271955 solubility (250 ,uglml) for inducing UDS. 
Date: 9/6/84; 1219/86 (supplement) 

Core Grade: Acceptable 

84-2 UDS study: DNA damage and repair in Fibroblasts exposed to test substance at 0, 10, 50, 
Yilr2 in human fibroblasts 250 ,ugJml. Negative, however, no metabolic 

MRID: 40271956 activation series, no attempt to minimize 
Date: Date: 9/6/84; 1219/86 (supplement) background of S-phase cells, no background grain 

Core Grade: Unaccentable counts included in analysis. 

g. Metabolism Studies 

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: 
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Metab~lism Studies on Triasulfuron 

GDLN STUDY RESULTS 

85-1 Metabolism of [(U- 14C)Phenyl]triasulfuron was studied in 51sex 
MRID: 40728319 Wistar rats. Material administered orally as a single low dose (0.5 

Date: 3/4/88 mglkg) & high dose (300 mglkg), single low dose-after daily doses 
Core Grade: Acceptable of unlabeled material for 14 days (0.5 mglkgiday) or single i.v. 

Guideline dose of 0.5 mglkg. 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. 

85-1 Distribution, degradation and When uniformly labeled in the phenyl ring, triasulfuron is excreted 
excretion in the rat after oral mainly in the urine (>87%) and to a lesser extent in the feces. Most 

application of the radiolabel is excreted within the fIfSt 24 hours. The major 
MRID: 40271966 metabolite is tentatively identified as unchanged triasulfuron in 

Date: 411 0/85 both urine and feces. Three minor metabolites have also been 
Core Grade: Unacceptable for separated by TLC but not structurally identified. Only 2 

a total metabolism study. ratslsex/dose (2 dose levels). 

85-1 Metabolism in the rat after Six metabolites and the parent compound were identified in the 
oral application pooled 24 hour urine of 10 male rats. Major radio labeled 

MRID: 40271966 . component of urine was the parent (68.3%). Cleavage of the bridge 
Date: 11/26/86 between the phenyl and triazine rings occurred to a slight extent. 

Core Grade: Unacceptable for Other metabolic pathways consisted of hydroxylation, sulfate 
a total metabolism study formation, demethylation and cleavage of the choroethyl side cham. 

Only male rats were used and no attempt was made to identify fecal 
metabolites. 

85-1 Distribution, degradation and When labeled in the 2 and 6 position of the triazine ring, 
excretion of triasulfuron in the triasulfuron is mainly excreted in the urine (>70%) and to a lesser 

rat after oral administration extent in the feces. Most of the radiolabel is excreted within the 
MRID: 40271966 first 24 hours. The major me~bolite is tentatively identified as 

Date: 4/10/85 unchanged triasulfuron in both urine and feces. Three minor 
Core Grade: Unacceptable for metabolites have also been separated by TLC but not structurally 

total metabolism study. identified. Only 2 rats/sex/dose (2 dose levels). 

2_ DoselResponse Assessment 

a. Sensitivity of Infants and Children 
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. (I) Developmental 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 mglkg/day and the maternal LOEL was 300 
mglkg/day based on decreased body weight and decreased body weight gain during gestation. The 
developmental NOEL and LOEL were 300 and 900 mglkg/day (HDT), respectively 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 mglkg 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 
mglkg/day. The developmental toxicity NOEL is >240 mglkg/day. Maternal toxicity was observed 
at 240 mglkg/day manifested as decreased body weight gain during gestation. The maternal toxicity 
LOEL is 240 mg/kg/day and the NOEL is 120 mglkg/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 mglkg/day. The parental LOEL is 250 
mglkg/day based on significant decreases in premating and total body weight gain for the FO and F 1 
parental animals. The parental NOEL is 50 mglkg/day. The reproductive NOEL and LOELs are 50 
and 250 mg/kg/day, respectively based on reduced F 1 a 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. 
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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 triasulfuron is a neurotoxic herbicide. 

b. Uncertainty/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, 7/1198). 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 appli'cation rates are very low (i.e., not to exceed 0.039.lb ai/acre/year). 

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

c. Reference Dose (RrO) 

The HIARC (6/30/98) concurred with the NOEL of 1.2 mglkg/day established by the RID 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 hepatocytomegaiy in male 
mice. A 100-fold uncertainty factor (UF) was applied to the NOEL of 1.2 mglkg/day to account for 
inter- and intra- species variation. The resulting RID was calculated to be 0.01 mglkgfday (MRID 
No. 40728316). 

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

13 
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d. Cancer Classification and Risk Quantification 

(I) 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/kglday, respectively; Females: 0,0.4, 
42.9 or 274.4 mg/kglday, 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 and25.4-39.4% 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 qose-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 
offemales in the 6000 ppm group at 103 weeks (11.8% reduction observed). The chronic toxicity 
LOEL is 6000 ppm (220.8 mglkg!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 mglkg/day). 

This chronic toxicity/carcinogenicity study in rats (MRID# 40728318) 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 

14 



HED Records Center Series 361 Science Reviews - File R033419 - Page 16 of 100 

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 

MRlD No: 40728316 

Executive Summary: In a carcinogenicity study (MRlD #40728316), male and female CD-I albino 
mice [SO/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, clin~cal signs of tQxicity, 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 andlor 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<O.O 1) 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 alveolarlbronchiolar 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 alveolarlbronchiolar adenoma and carcinoma was not significantly different. Female mice 
exhibited a negative trend for lung adenomas. The histologic iInportance of the increased incidence 
oflung 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 mgfkglday) 
based upon centrilobular hepatocytomegaly in males. The NOEL is 10 ppm (1.2 mglkglday). 

Discussion of Tumor Data: 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 males 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 
chissified 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 (6/11198) recommended a dermal absorption factor of 100% (default) value. 

e. Other Toxicological Endpoints for Use in Human Risk Assessment 

(1) 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 effectsattributable 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 required. 

(2) OccupationallResidential Exposure Endpoints 

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

(a) Short- (1 day to 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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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 rpg/kg/day based on significantly decreased body weight 
and food intake in male and females rats at 500 mg/kgJday 
(LOEL). Therefore, the HIARC concluded that an 
intermediat~term occupational risk assessment is required. 

(iii) Except for some acute inhalation toxicity studies, for 
which triasulfuron is placed in Toxicity Category IV (LC,o ~ 
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. 

(b) Chronic Occupational and Residential Dermal and 
Inhalation Exposure 

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

Summary of Toxicological Endpoints for TriasJllfuron 

Exposure Duration Exposure Route Endpoint and Toxicological Effect 

Acute Dietary No endpoint was identified. 

Short-. Intermediate and Long- DermaVInhaIation There are no residential uses of triasulfuron. 
Term Residential 

Short-Term (1-7 days) Dermal Oral to Dermal Extrapolation 
Occupational NOEL: 100mglkg/day 

LOEL: 300 mglkg/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 Triasulfuron 

Exposure Duration Exposure Route Endpoint and Toxicological Effect 

fntermediate- Term (one week to Dermal Oralto Dermal Extrapolation 
several months) NOEL: 10 mglkglday 
Occupational LOEL: 500 mglkglday (decreased body 

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

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

Alltime periods Inhalation Short-teOl! 
See short-term dermal (except oral to 
inhalation extrapolation) 
Intennediate-tenn 
See intermediate-term dermal (except oral to 
inhalation extrapolation) 

Cancer DietarylDermaVlnhalation Classified as ,ategory E: not likely to be a 

• 
human cardnogen . 

Chronic (non-cancer) Dietary RID: 0.01 mglkglday. 
NOEL: 1.2 mglkglday. 
LOEL: 129 mglkglday (liver effects) 
UF = 100 

3. Exposure and Risk Assessment/Characterization 

a. Summary of Use Patterns and Formulations 

T riasulfuron 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. T riasulfuron is applied by either ground or aerial spray 
equipment at a rate ofO.013-0.026Ibs ailacre, not to exceed 0.0391bs ailacre 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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Formulation 
type, % ai 

range 

Water 
Dispersible 
granules in 

water soluble 
packets, 
75% ai 

TABLE 1 
Summary of Use PatternslFormulations Information Relevant to 

Occupational Exposure/Risk Assessment 

Equipment 
used for Use Sites Application Timing and 

mixinglloading rate range frequency of Comments 
and application applications 

ground and aerial pastures, . 0.013 - 0.026 2 X season; may be applied at a 
spray equipment grasses, Ib ailacre; not (second standard rate of 

b. 

wheat, to exceed 0.039 application no 0.013 Ib ailacre 
barley, Ibs ailacrelyr more than 60 or enhanced rate of 

rangelands days later) 0.026 Ib/ailacre. 
Not to exceed 

O.039Ib/acre/year. 

Occupational and Residential Exposure and Risk 
Assessment/Characterization 

(1) Occupational Exposure and Risks 

(a) Handler Exposure and Risks 

(i) Handler scenarios, 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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(ii) Handler exposure and risk estimates 

Occupational exposure asstunptions are stunmarized 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. It was 
asstuned 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. 

Table 2. Occupational Exposure Assumptions 

PARAMETER ASSUMPTION 

Pesticide Handlers Exposure Database Ground and Aerial MixerlLoader (Water-soluble packets - WDG 
(PHED), Version l.l, pHED Surrogate Open Mixing, single layer clothing and gloves): 
Exposure Guide, (PSEG, 5/97) Dermal =2.a ,ug/lb ai handled (low confidence run); 

Inhalation = !!,I!!!! ,ug/lb ai handled (low confidence run), 

Ground Applicator - (groundboom, open cab, single layer clothing 
and gloves): Dermal =...l.i. ,ug/lb ai applied (medium confidence 
rnn); Inhalation = ~ ,ug/lb ai handled (hilzh confidence run). 

Aerial Applicator - (liquid formulation; aerial-fixed wing, closed 
cockpit, single layer clothing, no gloves): 
Dermal = ~ ,ug/lb ai applied (medium confidence run; 
Inhalation = O,!!7 ,ug/lb ai handledJ.mediumconfidence run). 

Percent Absorption Dermal:~ (Default) 
Inhalation:~ (Default) 

Application ~ Ground and air 

Minimum Finish Spray Ground:.1ll_gallA; airi gall A 

Maximum Application Rate ~lb ail A per application 

Applications Per Year .1 application at the highest allowable rate (2 applications are 
allowed per vear) . 
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. Table 2 • Occupational Exposure Assumptions 

I PARAMETER I ASSUMPTION 

Acres TreatedlDav (Y. NG, BEAD) Ground: Bll..; Air ~ . 

Worker 

Ground 
Mixerlloader 

Ground Applicator 

Aerial Mixerlloader 

Aerial Applicator (e) 

t;n ko 

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 not exceed 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 

ADD (a) ADD (b) Total ADD Short Intermediate 
Dermal Inhalation (c) Term Term 

(mglkglday) (mglkglday) (mglkglday) MOE MOE(i) 
(d) 

0.00034 0.0000037 0.00034 300,000 30,000 

0.0005 0.000025 0.00053 200,000 20,000 

0.0015 0.000016 0.0015 70,000 7,000 

0.00076 0.00001 0.00077 130,000 13,000 

(a) Average Daily Dose (ADD) = [PHED unit exposure(ug/lb) x % dermal.absorption x application rate (Ib/ac)x 
acres treated/day • IE-3 mg/ug] I body weight (kg). Assumes one application of 0.026 Ib ailacre. 

(b) Average Daily Dose (ADD) = [PHED unit exposure (ug/lb) x % inhalation absorption x application rate (lblac) 
x acres treated/day • IE-3 mg/ug] I body weight (kg). Assumes one application of 0.026 Ib ailacre. 

(c) Total ADD = Dermal ADD + Inhalation ADD 
(d) Short-Term Occupational Exposure MOE = NOEL! Total ADD (where NOEL =/00 mg/kg/day). 
(e) gloves, and coveraiis are not expected to be worn by aerial applicators 
(I) Intermediate-Term Occupational Exposure MOE = NOELl Total ADD (where NOEL =10 mg/kg/day): 
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(b) Post-Application Exposure and Risks 

(i) Qefault transfer coefficients (Tc) of2,500 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 
(517198, policy #3). The registered label has a restricted re
entry interval(REl) of 4 hours because triasulfuron is a "Low 
Risk Pesticide", and is classified in toxicity categories IIIIIV 
(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 III 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 smnmary of the Postapplication Exposure and Risk 
Assessment is included as Table 4. 

Table 4. Postapplication Occupational Exposure and Risk Assessment 

Transfer DFR, (c) ADD I (d) Short-term 
Coefficient (Tc) (ug/cm2) (mgikg/day) MOE (e) 

(cm2 /hr) 

2,500 (a) 0.058 0.02 5,000 

1.0001h) OO'iR O.Q011 . 11 000 

(a) Tc = 2,500 cm' Ihr for harvest activities 
(b) Tc =1 000 cm' Ihr for irrigation activities. 
(c) DFR, ::AR' F • (I-D)' *4.S4E+8 ug/lb*24.7E-9 acre/cm' 

where: 
DFR dislodgeable foliar ~esidue on day "t" (ug/cm'), 
AR application rate (0.026 Ib ai/acre), 
F fraction ofai retained on foliage (0.2, unitless), 

. Intermediate 
Term MOE (1) 

500 

UOO 

D fraction of residue thllt dissipates daily (0.1, unitless), and 
t postapplication day on which exposure is being assessed (day 0). 

(d) ADD, = (DFR, * IE-3 mg/ug * Tc • ET' DA) / BW 
where: 
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ADD: Average Daily Dose on day "t" (mg/kg;day). 
DFR, dislodgeable foliar residue on day "t" (ug/cm'). 
Tc transfer coefficient (cm'thr), 
ET exposure time (8 hr/day), 
DA dermal absorption factor [I, (default factor), unitiess], and 
BW body weight (60 kg). 

(e) Short-Term Occupational Exposure MOE ~ NOEll Total ADD (where NOBL ~IOO mgikg/day). 
(f) Intermediate-Term Occupational Exposure MOE ~ NOEll Total ADD (where NOEL ~lO 

mgikg/day). 

(ii) Summary of postapplication risks: short-term MOEs ranged from· 
5.000 to 13,000, while intermediate"term MOEs ranged from 500 to 
1,300 for harvest and irrigation activities, respectively. Risks did not 
exceed HED's level of concern (i.e., acceptable MOE" I 00) for post
application exposure and consequently, these workers are unlikely to 
experience adverse health effects under the conditions evaluated. 

(c) 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 ~m 
PHED are wnsidered 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% oftriasulfuron would 
be absorbed through dermal and inhalation exposure, which is likely to overc 
estimate expos1p'e. Therefore, the potential doses and risks are characterized 

. as central to high-end. 

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

Triasulfuron is not registered for any residential uses. 

c. Dietary Exposure and Risk Assessment/Characterization 

The residue chemistry of triasulfuron (aka COA-1310:36; Amber) for this petition on grasses 
(PP#3F4225) has been previously reviewed by CBTSIHED; see memos of: 

O. Kramer, 2/18/94 (D193754 & D193756; MRlD#s 427716-01, 428519-01 & -02); 
O. Kramer, 1118/95 (D210064 & D210065; MRlD#s 434512-00 & -01); and, 
O. Kramer, 417195 (D213652 & D213650; MRlD#s none). 

Additional magnitude of the residue field trial studies on grasses were requested (see O. Kramer 
memos) to support permanent tolerances. Those additional field trial studies have now been 
submitted (MRlD# 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..+59) for grass forage (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 (ail] is a 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 quartsllOO 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 
lbs ai (0.63 oz ail/acre per year, as follows: one application of 0.013 lbs ai (0.21 oz ail/acre 
postemergence, followed by a second application not more than 60 days later at up to 0.026 lbs ai 
(0.42 oz ail/acre, depending on the weed species to be controlled. 

Preharvest Intervals (PHIs): Grazing may occur immediately following application. Do not cut for 
hay for 30 days following application. 

Use of Amber is limited to the states of: CO, ID, KS, MN, MT, ND, NE, NM, NY., OK, OR, SO, 
TX, UT, W A, 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 label for the crops: 
barley, rye, oats, bermudagrass, pro so millet, field com, grain sorghum, soybeans, sugar beets, 
sunflowers, and onions. There are no rotational or reseeding restrictions for the planting of wheat. 

RAB2 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 211 3/95, no MRID#.] 
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(b) Nature ofthe 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, DEBIHED, PP#8F3658, 
MRID#402719-06). Residues oftriasulfuron 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. CBTSI 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#3F422S). No additional data are 
needed to support this petition. 

(c) Nature ofthe 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, DEBIHED, 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-SOO (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. T ai, 
ACB/BEAD, 2114/89 and 7114/89; 1. Cheng, DEBIHED, PP#7G3S51, 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 Illis validated this method in grass forage and hay at the limit 
of quantitation (LOQ), 0.05 ppm. CBTSIHED has previously concluded that Method AG-500B is 
acceptable to enforce tolerances on grass hay and forage (2118/94 review, G. Kramer, CBTSIHED, 
PP#3F422S). No additional data are needed to support this petition. 

(e) Residue Analytical Method - Animals 

Suitable analytical methodology exists to enforce the tolerances on animal commodities, including 
the extension of the tolerances on kidneys. Method AG-S08 (column switching HPLC with UV 
detection; MRID# 402719-10) has undergone successful petition method validation on milk, beef 
muscle and kidney (memos ofH. Tai, ACBIBEAD, 2/14/89 and 1. Cheng, DEBIHED, 3/23/89) in 
re PP#7G3551 and has been accepted by the Agency (in its AG-S08B revised form; MRID# 41307S-
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. 

(t) Multiresidue Methods 

Triasulfuron and four of its metabolites were tested through the FDA multiresidue protocols. The 
submission was forwarded to FDA for evaluation (3/1/89 letter, M. Bradley, DEB/HED, PP# 
8F3658, MRID# 407283-04). Triasulfuron was not determinable by any of the protocols (per Sec. 
G, PP#3F4225, 4/16/93, no MRID#). 

(g) Storage Stability Data - Plants 

No new storage stability studies were submitted with this petition. Triasulfuron has been shown to 
be stable (_150 C) in wheat forage, grain, and straw sanaples for up to 2 years (6/22/89 review, R. 
Schmitt, DEBIHED, 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. CBTSIHED has 
previously concluded that the storage stability data for wheat can be translated to grasses (2/18/94 
review, G. Kramer, CBTSIHED, PP#3F4225). No additional data are needed to support this petition. 

(h) Storage Stability Data - Animals 

Triasulfuron has been shown to be stable (_150 C) in beef liver, poultry breast, eggs, and milk for 
up to 6 months (6/22/89 review, R. Schmitt, DEBIHED, PP#8F3658, MRID# 407601-01). The 
longest interval in the feeding studies (PP#7G355I) between animal sacrifice and analysis was 6 
months (2/18/94 review, G. Kramer, CBTSIHED, 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 
(2118/94 review, G. Kramer, CBTSIHED, PP#3F4225, MRID#428519-01). To sumrnarize briefly, 
those 11 trials were conducted in II. 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 ailacre followed by 0.57 oz ai/acre) were made in each trial 
for a totaLyearly application rate of 0.86 oz ai/acre (l.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. ;v1ilk. 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 2/25/98, 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-II, 0.50% v/v). Data are available for untreated controls and treated 
samples receiving one (12 g ailA; 2faX yearly max g ailA) or two applications (12 g aiJA + 12 g aiJA; 
I'I3X yearly max g ailA; between-application-interval, 30-62 days) per trial made as postemergence 
broadcast sprays (\0-30 gpa) using ground application equipment. Forage samples were harvested 
with O-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~IO) for grass forage and. 80-101% (avg 88%, n~lO) for grass hay. Representative 
chromatograms of controls, fortified controls, and field-treated samples of grass forage and hay are 
provided. Residues oftriasulfuron in control samples of grass forage and hay were all <0.05 ppm. 
Residues oftriasulfuron in field-treated grasses are summarized in Table 5, below. The maximum 
residues oftriasulfuron following one application were 4.7 ppm (avg 3.1 ppm, n~6) in forage and 
1.6 ppm (avg 0.32 ppm, n~lO) in hay. The maximum residues of triasulfuron following two 
applications (totaling 1 'l3X yearly max g ailA) were 7.4 ppm (avg 2.5 ppm, n~IO) in·forage and 0.30 
ppm (avg 0.09 ppm, n~IO; for averaging, a value of 0.025 ppm was used for samples with residues 
of <0.05 ppm) in hay. These field trial data, and the data from the previous 11 field trials 
(discussed above), support tolerance levels of7 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 . 

. 

TABLES. 
Triasulfuron on Grasses: Field Residue and Storage Interval Data for 1996 Field Trials 

With Amber (7SWG) Plus Spray Additive, Using Ground Application Equipment 

Trial Use Spray Days. Maximum Triasulfuron Residue 
Site Rate Volume Between PHI Months (ppm) 
1996 (g ai/A) (gpa) Applications (days) Frozen 

Forage Hay 

12 11 -- 0 14.\ 1.8,1.8 --
NM 32 \3.2 -- <0.05, <0.05 

12 + 12 II 62 0 12.1 2.4,1.7 --
28 11.3 -- 0.06,0.10 
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TABLE 5. 
Triasulfuron on Grasses:. Field Residue and Storage Interval Data for.l996 Field Trials 

With Amber (75WG) Plus Spray Additive, Using Ground Application Equipment . 

Trial Use Spray Days Maximum Triasulfuron Residue 
Site Rate Volume Between PHI Months (ppm) 

. 

1996 (g ail A) (gpa) Applications (days) Frozen 
Forage Hay 

MT 12 10 -- - .- -- -- --
32 16.0 -- <0.05, <0,05 

12 + 12 10 39 0 15.6 2.0, IA --
30 14.8 -- <0.05, <0.05 

12 17 -- a 17.3 3.2,2.7 --
NY 30 16.5 -- <0.05, <0.05 

12 + 12 18 30 0 16.3 2.3, 1.9 --
31 15.5 . - <0.05, <0.05 . 

CA 12 30 -- 0 11.1 4.1,4.7 --
28 lOA -- \.6, l.l 

12 + 12 30 60 0 9.2 3.2,7.4 --
35 8.2 -- 0.30,0.25 

WY 12 17 -- -- - -- --
30 16.8 -- 0.21, 0.16 

12 + 12 _ 16 61 0 15.5 1.6, 1.6 --
3D 14.8 -- <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 acceptablefeeding study in dairy cattle (conducted at 15,'75, and 150 ppm) has previously' 
been reviewed (2/5/88 memo, L. Cheng, RCBI HED, PP#7G3551, MRlD# 402719-14) and various 
animal 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 0.5 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, MRJD# 4022719-
15, is reviewed in the 2/5/88 review ofL. 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) ConfinedlField Accumulation in Rotational Crops 

Confined crop rotation studies were submitted in conjunction with PP#8F3658 and were reviewed 
by EFGWBIEFED (S. Termes, memos 0[2/27/90 and 6/10/91). Soil was treated with phenyl- and 
triazine-labeled triasulfuron at a rate of 0.864 oz ail A (l.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. 

(0) International Harmonization 

Not applicable; there are no CODEX, Canadian, or Mexican maximum residue limits for residues 
of triasulfuran. 
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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 ~ler I drinking wat~r assessment (EFED memo from James Lin May 11-1998, see Attachment I). 
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 Ib ai/acre, the 
estimated groundwater concentration from triasulfuron using SCI-GROW was 0.187 ~gIL. The 
current label application rate allows for a total of 0.039 Ib ailacre per year, as follows: one 
application of 0.0 13 lbs ailacre postemergence, followed by a second application not more than 60 
days later at up to 0.026 lbs ailacre, 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 sq
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 nites. 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). 

(ii) Surface Water 

GENEEC (Generic Estimated Environmental Concentration) is a screening model used in Tier I 
(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 I-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 ~g/L to a 56 day average of 1.68 ~gIL (EFED memo from 
James Lin of May II, 1998). 
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(3) Rhk from Food Sources 

(a) Acute Dietary Risk 

An acute dietary risk assessment is not required because no acute toxicological endpoints were 
identified for triasulfuron. 

(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 oftriasulfuron 
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 exposure analysis results in 
an anticipated residue contribution (exposure) that is equivalent to the folloWing percentages of the 
RID: 

Population SubilroYP TMRC,ood (mil/h/day) 

U.S. Population (48 states) 
Nursing Infants «1 year old) 
Non-Nursing Infants «1 year old) 
Children(1-6 years old) 
Children (7-12 years old) 
Females (13-19 years old, not preg. or nursing) 
Hispanics 
Non-Hispanic others 
Males (13-19 years old) 

0.00046 
0.00040 
0.0015 
0.0011 
0.00073 
0.00040 
0.00056 
0.00050 
0.00052 

4.6% 
4.0% 
15% 
11% 
7.3% 
4.0% 
5.6% 
5.0% 
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 RID occupied. If the percent RID for the U.S. popuhition 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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(c) Chronic Carcinogenic Risk 

In 1991. the HED RID 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, 6130/98), 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 RID. 

[chronic water exposure (mglkg/day) x (body weight)] 
DWLOC,hroni'= _________ -::-_________ _ 

[consumption (L) x 10-3 mg/,ug] 

where chronic water exposure (mglkg/day) '= [RID - (chrpnic food + residential exposure) 
(mglkg/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/IL (child). The results are 
summarized the Table below: 

Chronic Scenario 
Population 

. 

Subgroup' RID Food Maximum SCI- GENEEC DWLOC 
mglkglday Exposure Water GROW (ppb) (jlgIL) 

mglkglday Exposure (lLgIL) , 
~day2 

U.S. Population 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 0.0094 0.187 1.68 329 

Non-Nursing Infants 0.01 0.0015 0.0085 0.187 1.68 85 
« Iyr 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 us. population. and the infant/child subgroup with the highest food exposure (10 kg. body 
weight assumed). 
~Maximum Water Exposure (mglkglday) ~ RID (mglkgJday) - TMRC from DRES (mglkglday) 
'The crop producing the highest level was used. 

F or the most highly exposed populations subgroup. non-nursing infants « 1 year old), chronic 
dietary (food only) exposure occupies 15% of the RID. 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 (JENEEC model is 1.68 
,ug/L (ppb) and the estimated ground water concentration by the SCI-GROW model is 0.19 ,ugIL 
(Ppb). Therefore, exposure from water is below HED's DWLOC for chronic dietary exposure for 

..any of the populations examined. 

~ 
d. Data Requirements 

(1) OccupationallResidential Data 

None 

(2) Residue Chemistry Data 

There are no data gaps to be resolved for this petition in the areas of product or residue chemistry. 

(3) Toxicology Data 

None 

e. Food Quality Protection Act Considerations 

(1) Cumulative Risk 

Triasulfuron is a sulfonylurea herbicide. Other herbicides in this class include halos1.)lfuron, 
ethametsulfuron, rimsulfuron and chlorsulfuron. 

Section 408(b)(2)(D)(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 thatmay 
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 oftoxicity in a meaningful way. EPA 
has begun a pilot process to study this issue further through the examination of particular classes 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 apply 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 orhow 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/Characterization 

(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. 

. 
(c) Chronic Aggregate Risk 

HED concludes 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 Ilg/L for 
the U.S. population, 273 t-tg/L for females 13-19 years old (not pregnant or nursing) and 85 Ilg/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 RID Review Committee classified triasulfuron as a "Group E - Evidence of non
carcinogenicity for humans." 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 ofFQPA (August 3, 1999) 
to implement this program. At that time, EPA may require further testing of this active ingredient 
and end use products for endocrine disrupter effects. 

(4) Special Sensitivity 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. 

Attachment I: EFED memo from James Lin, 5/11/98 
Attachment II: Chronic DRES Run: William Cutchin, 6/11198 
Attachment III: Report of the Hazard identification Assessment Review Committee, June 30, 1998. 
Attachment IV: Report of the FQPA Safety Factor Committee. (July I, 1998) 

cc: (with All Attachments): RAB2 Reading file, Debbie Smegal, Pamela Hurley, Maxie Jo Nelson, 
Margarita Co llantes 
RDI: RAB2: 1198 
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MAY 1 1 1998 
PC Code 128969 

MEMORANDUM 

SUBJECT: 

TO: 

FROM: 

THRU: 

DATE: 

Tier 1 Drinking Water Assessment for Triasulfuron with GENEEC and SCI
GROW. PC Code: 128969; DP BARCODE: D245874 

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

Pamela M. Hurley 
Toxicologist 
Registration Action Branch II 
Health Effects Division (7509C) 

James C. Lin ~
C 

Environmental Engin r 
Environmental Risk B ch III 
Environmental Fate and Effects Division (7507C) 

Minh-Thuy L. NgUyen P~.2..~ 
Chemist. . 
Environmental Risk Branch III 
Environmental Fate and Effects Division (7507C) 

DanieIRie~:z 5f/~ 
Branch Chief r 
Environmental Risk Branch III 
Environmental Fate and Effects Division (7507C) 

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 I -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, I % for ground spray, no drift for soil incorporation). 

The SCI-GROW model (Screening Concentrations in Ground Water) is a screening model used 
to estimate concentrations of pesticides in ground water under "worst case" conditions. The SCI
GRO W 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 groundwater (i.e., sites with 
sandy soils and depth to groundwater of 10 to 20 feet). 

Environmental Fate 

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

Parameter Input Rationale for Selection! ................ Source 

Aerobic Soil 181.46 15 weeks and 9.5 weeks (upper 90% bound MRID 40493901 
Metabolism I lIZ days half-life is 181.46 days) 

K.o 69.3 ml/g median value (51.61, 65;18, 73.37 and 190.60) MRID 41656207· 

Solubility in H2O 1500 ppm @pH7 

Aqueous Photolysis 1'12 145.7 days @pH9(87 days vs. dark control of2l6 days) 

Hydrolysis (PH 7) 1'12 3.1 years @pH7 MRID 40271921 

Aerobic Aquatic nol no data 
Metabolism IlIz considered 

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 postemergence at the standard rate of 5.95 g wac or enhanced 
rate of 11.9 wac. The maximum amount of triasulfuron which can be applied in a calendar year 
is 17.86 g wac. 
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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. Concentration estimated were based on the 
maximum application rate. 

GENEEC Results 

Based on (1) an aerobic soil metabolism half-life input of 181.46 days, (2) a median soil organic 
carbon sorption coefficient of 69.28 mlIg, (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 atpH 7 of 1131.5 days, and (7) aerial application with the total rate of 0.0394 
lb aiJac, the estimated surface water concentrations are 1.75, 1.75,1.72, and 1.68 ug/L, 
resp~tively for peak, 4-day average, 21-day average, and 56-day average. The GENEEC 
outputs are listed in Table I. 

SCI-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 mlIg, and (3) an annual application rate ofO.0394Ib/ac, the 
estimated ground water concentration is 0.187 ug/L. The SCI-GROW outputs are listed in Table 
2. 
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Table l. GENEEC Output, for Triasulfuron Use on Pasture Grasses 

RUN No. 1 FOR Triasulfuron INPUT VALUES 
--------------------------------------------------------------------

RATE ('/AC) 
ONE (MULT) 

APPLICAT!ONS 
NO. - INTERVAL 

SOIL 
KOC 

SOLUBILITY 
(PPM) 

% SPRAY INCORP 
DRIFT DEPTH (IN) 

--------------------------------------------------------------------
.039( ,039) 1 69.3 1500.0 5.0 .0 

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) 
--------~-----------------------------------------------------------
METABOLIC DAYS UNTIL HYDROLYSIS 

(FIELD) RAIN/?UNOFF (POND) 
PHOTOLYSIS 
(POND-EFF) 

METABOLIC COMBINED 
(POND) (POND) 

--------------------------------------------------------------------
181. 46 2 

GENERIC EECs (IN PPB) 

PEAK 
GEEC 

1. 75 

AVERAGE 4 
DAY GEEC 

1. 75 

1131.50 . 145.70-17877.39 

AVERAGE 21 
DAY GEEC 

1.72 

AVERAGE 56 
DAY GEEC 

1. 68 

.00 

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

RUN No. 1 FOR triasu1furon on grass INPUT VALUES 

APPL (./AC) APPL. URATE SOIL SOIL AEROBIC 
RATE NO. (il/AC/YR) KOC METABOLISM (DAYS) 

.039 1 .039 69.3 181.5 

GROUND-WATER SCREENING CONCENTRATIONS IN PPB 
--------------------------------------------------------

.. 187244 
--------------------------------------------------------

1064 . .15 

A= 
F= 

176.460 B= 
.677 G= 

74.275 C= 2.247 D= 1.871 RILP= 4.783 
4.752 ORATE= .039 GWSC= .187244 
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TOL~RANCE ASSESSMENT SYSTEM ROUTINE CHRONIC ANALYSIS OATE: 06/11/98 PAGE: 

... ,,"" ...... " ....... u" ... nllvn ... IULII 11r.:;; ':;;,-,-1;; ....... "10.-!;I\!;",",1; IIUo:Jl;;;I LIn," unr., "'~"'""nl" ",n,u.;> 
Triasulfuron (Amber) 2yr feeding· mouse Centrilobular hepatocyto- PADI UF -->100 Chronic feed/carcino- rat HED reviewed 04/11/90 

Caswel 1 #861C NOEL- 1-2000 mg/kg megaly in males. OPP RID- 0_010000 (Current study maybe up· EPA verilied 08/22/90 
CAS No_ 82097-50-5 10.00 ppm EPA RID- 0.010000 graded) • RIO/PR reviewed 02/12/91 
A_I. CODE: 128969 LEL- 12.9000 mg/kg 
CFR No. 180.459 1000.00 ppm No evidence of carcinog-

ONCO: E (HEOJ enicit~ in rats or mice. On IRIS. 

TOTAL TMRC (MG/KG BODY WEIGHT/DAY) NEW TMRC DIFFERENCE EFFECT OF ANTICIPATED RESIDUES 

POPULATION SUBGROUP 

U.S. POPULATION - 48 STATES 

U.S. POPULATION - SPRING SEASON 
U.S. POPULATION - SUMMER SEASON 
U.S. POPULATION - FALL SEASON 
U.S. POPULATION - WINTER SEASON 

NORTHEAST REGION 
NORTH CENTRAL REGION 
SOUTHREN REGION 
WESTERN REGION 

HISPANICS 
NON-HISPANIC WHITES 
NON-HISPANIC BLACKS 
NON-HISPANIC OTHERS 

NURSING INFANTS « 1 YEAR OLD) 
NON-NURSING INFANTS « 1 YEAR OLD) 
FEMALES (13+ YEARS, PREGNANT) 
FEMALES 13+ YEARS, NURSING 
CH I LOREN (1-6 YEARS OLD) 
CHILDREN (7-12 YEARS OLD) 
MALES (13-19 YEARS OLD) 
FEMALES (13-19 YEARS OLD, NOT PREG. OR NURSING) 
MALES (20 YEARS AND OLDER) 
FEMALES (20 YEARS AND OLOER, NOT PREG. OR NURS) 

AS PERCENT AS PERCENT 
CURRENT THRC' NEW TMRC** OF RFD OF RFD 

0.000463 0.000463 4.634160 0.000000 

0.000446 0.000446 4.464090 0.000000 
0.000464 0.000464 4.637020 0.000000 
0.000477 0.000477 4.771280 0.000000 
0.000466 0.000466 4.664930 0.000000 

0.000475 0.000475 4.747400 0.000000 
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 0.000461 4.606560 0.000000 
0.000429 0.000429 4.293060 0.000000 
0.000504 0.000504 5.040920 0.000000 

0.000398 0.000398 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 . 0.001091 10.910720 0.000000 
0.000734 0.000734 7.341nO 0.000000 
0.000516 0.000516 5.158230 0.000000 
0.000397 0.000397 3.974900 0.000000 
0.000346 .0.000346 3.462570 0.000000 
0.000283 0.000283 2.834370 0.000000 

*Current TMRC does not include new or pending tolerances. 
**New TMRC includes new, pending, and published tolerances. 

ARC %RFD 
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CHEMICAL INFORMATION FOR CASWELL NUMBER 86IC 

I..nl:;l"1 1 \.01\1-. ;)IUUI I'I"C: r:rrc.I.,", ;) l\t::n:I'U:NI..r: LtV;)!:;) 

Triasulfuron (Amber) 2yr feeding- mouse Centrilobular hepatocyto- PAD I UF -->100 
Caswell #861C NOEL= 1. 2000 mg/kg megaly in males. OPP RfD= 0_010000 
CAS No_ 82097-50-5 10.00 ppm EPA RfD= 0.010000 
A.I. CODE: 128969 LEL= 12.9000 mg/kg 
CFR No. 180.459 1000.00 ppm No evidence of carcinog-

. ONCO: E (HED) enicitv in rats or mice. 

FOOD PETITION TOLERANCE (PPM) 
CODE FOOD NAME NUMBER NEW PENDING PUBLISHED 

24001AA BARLEY 8F3658 0.020000 
24007AA WHEAT· ROUGH 8F3658 0.020000 
24007GA WHEAT-GERM BF3658 0.020000 
24007HA WHEAT· BRAN BF3658 0.020000 
24007WA WHEAT-FLOUR 8F3658 0.020000 
5000008 MILK-NON-FAT SOLIDS .8F3658 0.020000 
50000FA MILK-FAT SOLIDS BF3658 0.020000 
50000SA MILK SUGAR (LACTOSE) BF3658 0.020000 
53001BA BEEF-MEAT BYPRODUCTS 8F3658 0.100000 
53001BB BEEF(ORGAN MEATS)-OTHER 8F3658 0.100000 
53001DA BEEF-DRIED BB658 0.100000 
53001FA BEEF(BONELESS)-FAT (BEEF TALLOW) 8F3658 0.100000 
53001KA BEEF(ORGAN MEATS)-KIDNEY 3F4225 0.500000 
53001 LA BEEF(ORGAN MEATS)-LIVER 8F3658 0.100000 
53001MA BEEF(BONELESS)-LEAN (W/O REMOYEABLE FAT) ·8F3658 0.100000 
53002BA GOAT-MEAT BYPRODUCTS 8F3658 0.100000 
53002BB GOAT(ORGAN MEATS)-OTHER BF365B 0.100000 
53002FA GOAT(BONELESS)-FAT BF365B 0.100000 
53002KA GOAT(ORGAN MEATS)-KIDNEY 3F4225 0.500000 
53002LA GOAT(ORGAN MEATS)-LIVER 8F3658 0.100000 
53002MA GOAT(BONELESS)-LEAN (W/O REMOVEABLE FAT) 8F3658 0.100000 
53003AA HORSE 3F4225 0.500000 
53005BA SHEEP-MEAT BYPRODUCTS 8F3658 0.100000 
5300588 SHEEP(ORGAN MEAlS)-OTHER 8F3658 0.100000 
53005 FA SHEEP(BONELESS)-FAT 8F3658 0.100000 
53005KA SHEEP(ORGANMEATS)-KIDNEY 3F4225 0.500000 
53li05LA SHEEP(ORGAN HEATS)-LIVER 8F3658 0.100000 
53005MA SHEEP(BONELESS)-LEAN (WID REMOVEABLE FAT 8F3658 0.100000 
53006BA· PORK-MEAT BYPRODUCTS 8F3658 0.100000 
53006BB PORK(ORGAN MEATS)'OTHER 8F3658 0.100000 
53006FA PORK(BONELESS)-FAT (INCLUDING LARD) 8F3658 0.100000 
53006KA PORK(ORGAN MEATS)-KIDNEY 3F4225 0.500000 
53006LA PORK(ORGAN MEATS)-LIVER 8F3658 0.100000 
53006MA PORK(BONELESS)-LEAN (W/O REMOVEABLE FAT) 8F3658 0.100000 

DATE: 06111198 PAGE: 

UI\IA UI\"';)/\.o~"I:;NI;) ;)/I\IU;) 

Chronic fe~/carcino- rat HED reviewed 04/11/90 
(Current study maybe up· EPA verified 08/22/90 
graded). RfO/PR reviewed 02112/91 

On IRIS. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

WASHINGTON, D.C. 20460 

DATE: June 30, 1998 

MEMORANDUM 
OFFICE OF 

PREVENTION, PESTICIDES AND 
TOXIC SUBSTANCES 

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

FROM: DeborahSmegal, Toxicologist 9.~~~ c..(3~{W 
Toxicology Branch II 
Health Effects Division (7S09C) 

and 
Jess Rowland, Executive Secretary ~ U1-~....rt.- '"~"Ai 
Hazard Identification Assessment Review CoIl1mittee 
Health Effects Division (7S09C) 

THROUGH: K. Clark Swentzel, Chafrm~ L....... ~ ~ .... \i.CS 

Hazard Identification Assessment ~evi~w CoIl1mittee fo/'IJ::>f'(6' 
Health Effects Division (7S09C) 

and 
Mike Metzger, Co-Chairman 
Hazard Identification Assessment Review CoIl1mittee 
Health Effects Division (7S09C) 

TO: Pam Hurley, Risk Assessor 
Registration Action Branch 2 . 
Health Effects Division (7S09C) 

PC Code: 128969 

On Jur,e 11, 1998, the Health Effects Division's Hazard Identification Assessment Review 
Committee evaluated the toxicology data b,ase 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 Triasulfuron as required by the Food 
. Quality Protection Act (FQP A) of 1996. The CoIl1mittee's conclusions are presented in this report. 

1 

(JQ Recycled/Recyclable rr.- -n Prfnted Wfth SoylCanola Ink on paper thai 
'00 . contalnt. at Ieut SO% recycled fiber 



HED Records Center Series 361 Science Reviews - File R033419 - Page 47 of 100 

Committee 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 Hamernik and John Redden. Data 
were presented by Debbie SmegalofToxicology Branch II. . . 

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

Data Presentation: 
and 

Report Presentation 

Report Concurrence: 

Deborah Smegal. 
Toxicologist 
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I. INTRODUCTION 

II. HAZARD IDENTIFICATION 

A. Acute Reference Dose <RfID 

Study Selected: None § 

MRIDNo.: None 

Executive SIlI!lIl1alY: None 

Dose and Endpojnt 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. Chronic RID The RID established in 1991 and available on IRIS was re-assessed by 
this. Committee pursuant to the FQP A and is discussed below: 

Study Selected: Two-Year Mouse Feeding Carcinogenicity Study § 83-2 

MRID No.: 40728316 

Executive SummatY: 

In a carcinogenicity study, male and female CD-1 albino mice [SO/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 mglkg/day, respectively; Females: 0, 1.5, 157.5,792.5, or 1473.5 mglkg/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 arid/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, 
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p<O.Ol) and in females receiving 10,000 ppm (significant, p<0.05). Increased centrilobular 
degeneration, focal accumulation of inflammatory cells, micro granulomas, and pigment 
depositions were also observed in the liver of 10,000 ppm males. 

The incidence of a1veolarlbronchiolar 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 alveolarlbronchiolar adenoma and carcinoma was not significantly different. 
Female mice exhibited a negative trend for lung adenomas. The histologic importance of the 
increased incidence oflung 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!kglday) based upon centrilobuIar hepatocytomegaly in males. The NOEL is 
10 ppm (1.2 mg!kglday). 

Dose and En4point for Establishjlli RID: NOEL of 1.2 mg/kglday based on a statistically 
significant increased incidence in centrilobular hepatocytomegaly in males at 129 mg/kglday 
(LOEL) which was dose-related. 

Uncertainb' Factorfs): 100 (10 x for inter-species extrapolation and 10 x for intra-species 
variation). 

Chronic RID = 1.2 mi/kWAAY 
(100) 

= 0.01 mg!kglday 

Comments about StydylEndpoiUtluru;ertajnty Factor: HIARC concurred with the dose, 
endpoint and the Uncertainty Factor selected by the RiD Committee in deriving the RiD. 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/kglday) and in rats is decreased body weight and body wei~t~ain (220.8 mg/kglday). 
Developmental and reproductive effects were not observed unul higher doses (250-900 
mg/kglday), which were maternally toxic. 

. This risk assessment is required. 

4 
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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 dennal absorption studies are available. The only studies that could be compared are the 21 
day dennal toxicity and the oral developmental toxicity studies in rabbits. However, similar 
toxicological endpoints were not observed in these studies. Following oral administration to 
pregnant rabbits, Trisulfurondecreased maternal body weight gains and following repeated 
dennal 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 dennal absorption factor of 1Q0% 
(default) value. 

Dennal Absorption Factor: 1 00% (default) 

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

Study Selected: Developmental Rat Study § 83-3 , 

MRID No.: 40271948 

Executive Summ!lIy: In a developmental toxicity study Triasulfuron 94.5% ai. 
was administered to 24 Tif: RAIF (SPF) pregnant female rats/dose by gavage at dose levels of 0, 
100, 300 or 900 mglkg 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 mglkg dose groups during the treatment period. At 900 mgikg, 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, resorptionsldam, 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 mglkg, based on deereased body weight (I 3%) and body 
weight gain( I 16% on days 6-16) during gestation. The maternal NOEL is 100 mglkg. 

Male and female fetal body weights were significantly reduced at the 900 mglkg dose level 
compared to controls. There were nQ treatment-related gross or visceral abnorma1ities in the 
fetuses. The number of fetuses with unossified vertebrae, metatarsals, and phalanges was 
significantly increased in the 900 mglkg dose group relative to historical controls. The 
developmental LOEL is 900 mglkg based on reduced ossification of vertebrae, metatarsals 
and phalanges. The developmental NOEL is 300 mglkg. 
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Dose and Endpoint for Risk Assessment: Maternal NOEL of 100 mglkg/day based 
on maternal toxicity as evidenced by ~tistically decreased body weight (I 3%) and body weight 
gain (I 16%) in pregnant female rats at 300 mglkglday (LOEL). 

COmments about Study!En4point:. The oral (maternal) NOEL of 100 mglkg/day 
selected is supported by a similar NOEL (100 mglkg/day) that can be established for the 1-7 day 
exposure period in the 2 I-day dennal toxicity study in New Zealand white rabbits. In that study, 
repeated dermal application of Trisulfuron (94.5%) in 0.5% carboxymethylcellulose and 0.1% 
polysorbate 80 at doses of 0, 10, 100 or 1000 mglkg/day, 6 hours/day for 21 days did not result in 

. any treatment~related effects on survival, dennal 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 andlor dyspnea at various time intervals 
during the study. At 10 mglkg/day, 1 of Sfemales exhibited dYsl'neaon days 11, 12 and 13 and 
ruffled fur on days 11 through 15.; these effects were not observed in males. At 100 mglkglday, 
1/5 males exhibited dyspnea on days 5 through 21; no effects were seen in females until day 9. 
Rabbits at 1000 mglkg/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 
mglkg/day dose can be established as the NOEL for these effects for the exposure period of 
concern (i.e., 1-7 days). 

The Committee decided not to use the 21-day dennal 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 sulfoilylurea 
compounds; 2) these types of clinical signs are not relevant for human risk assessment since they 
can occur in stressed laboratory conditions (Le., 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 decision making or risk assessments. 

Since an oral NOEL was selected for this risk assessment, a dermal absorption factor of 100"10 
( 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 

MElD No.:40271947 

Executive Swpmmy: In a 9O-day subchronic toxicity study, triasulfuron (94.5%) 
was administered to male and female Sprague-Dawley Cr1: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 1,0.00 
mglkg/day, respectively). In addition, 5/sex in the control and high-dose groups were sacnficed 
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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 clu!nges. 

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 1110 and 10/15 mid- and high-dose females, respectively). Dose-related 
histopathologic changes were noted in the kidney offemales (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 neutrQphils, 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 inelude: 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 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 bram. weights (males). The only 
significant absolute organ weight <;hange 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!kglday). 

Dose/Endpojnt for Risk Assessment: 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/Eru:\point: The oral NOEL of 10 mglkglday selected is 
sU!'PQrted by a similar NOEL (10 mglkglday) 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 mglkglday) but rabbits at all dose levels exhibited clinical signs characterized 
as ruffled fur andlor dyspnea at various time intervals during the study. AtlO mglkglday, 1 of5 
females exhibited dyspnea on days 11, 12 and Band 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 mglkglday) 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 2I-day dermal 
toxicity study is not appropriate for use because of the reasons discussed under Section II. Short
Term dermal risk assessment. 

Since an orill NOEL was selected for this risk assessment, a dermal absorption factor of 1 00% 
(defuult) should be used in risk assessments. 

This risk assessment is required. 

4. Long-Term Dermal (Several Months to Life-Time) 

Study Selected: None. . § 

MRIDNo.: None. 

Executive Summaty: None. 

Dose and Endpoint for Risk AsseSsment: None. 

Comments about StudYJEndpoint: .. 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. 

This risk assessment is NOT required. 
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5. Inhalation Exposure 

Short-and Intermediate-Term. 

Except for an acute inhalation toxicity study, for which triasulfuron is placed in 
Toxicity Category IV (LCso = >2.0 mgIL), no other studies are available via this 
route. Therefore, the HIARC selected the oral NOELs of 100 mglkglday for 
Short-Term and 10 mglkglday 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 1. 

Step II. 

Step ill 

The inhalation exposure component (i.e., I1g a.iJday) using a 100% 
absorption rate (default value) and application rate should be 
converted to an equivalent or81 dose (mg/kglday) 

The dermal exposure component (i.e., mglkglday) 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 I. 

To calculate the MOE's, the combined dose from Step II should 
then be compared to the oral NOEL of 100 mglkgldliy for Short
Term exposure and to the oral NOEL of 10 mglkglday for 
Intermediate-Term exposures. 

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

This risk assessment is required. . 

D. Recommendation for Awegate (Food. Water and DermaU ExPosure Risk Assessments 

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

E. Margins of Exposures for OccupationallResidential Exposure Risk Assessments 

A MOE of 100 is adequate for occupational (dermal and inhalation) exposure risks. There are no 
registered residential uses at the present time, therefore, a MOE is not required for residential 
exposures. 
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III. CLASSIFICATION OF CARCINOGENIC POTENTIAL 

1. Combined Chronic Toxicity/Carcinogenicjty Study in Rats 

MRID No. 40728318 and 41585802 (supplemental information} 

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

Adeqyas;y of the Dose Levels Tested. The dose levels were adequate based on significant 
decreases in mean body w:eight throughout the study and in body weight gain in both sexes at 
weeks 13 and 103 in the highest dose group. 

2. Carcinogenicity Study in Mice 

MRID No. 40728316 

Discussion of Tumor Data .. The incidence of alveolarlbronchiolar 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 ofalveolarlbronchiolar 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. 

Adeqyacy of the Dose Levels Tested The dose levels are adequate based on the . 
observation of dose-related liver toxicity in males and females. 

3. Classification of Carcinogenic Potential 

In 1991, the HED RfDfPeer Review Committee classified Trisulfuron as a Group E Chemical 
(no evidence of carcinogenicity for humans) based on lack of evidence of carcinogenicity in mice 
and rats. The HlARC concurred with this classification. . 
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IV. MUTAGENICITY 

Triasulfuron is not mutagenic' in bacteria, yeast, or IDammalian,cells. Triasulfuron was 
negative in the Ames assay at cytotoxic concentrations, was negative in the 
recombinanUconversion assay in S. Cerevisiae D7, failed to induce micronuclei and/or nuclear 
anomalies at concentrations up to 5000 mglkg, 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. FOrA CONSIDERATIONS 

1. 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 mglkg/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=O.OI). At these dose levels, body weights were significantly decreased 
and the relative brain weights were significantly 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 mglkg/day) triasulfuron for up to 2 years. . 

2. Developmental Toxicity 

(I) Rat 

In a developmental toxicity study Triasulfuron 94.5% aL was administered to 24 Tif: RAIF 
(SPF) pregnant female rats/dose by gavage at dose levels of 0, 100, 300 or 900 mglkg 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 mglkg dose groups during the treatment period. At 900 mglkg, 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, resorptionsldam, 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 
gain during gestation. The maternal NOEL is 100 mglkg. 
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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 vertebrae, metatarsals, and phalanges was 
significantly increased in the 900 mg/kg dose group relative to historical controls. The . 
developmental LOEL is 900 mglkg based on reduced ossification of vertebrae, metatarsals 
and phalanges. The developmental NOEL is 300 mglkg. 

The developmental toxicity study in the rat is classified as acceptable Guideline and ~ 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 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 gestation, inclusive. . 

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, resorptionsldam, 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 mglkg, 
based on decreased body weight gain during gestation. The maternal NOEL is 120 mglkg. 

In the 'fetuses, there were no treatment-related gross, vis~, or skeletal abnormalities. The 
developmental NOEL is >240 mglkg. 

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

. rabbits. 

3. Reproductive Toxicity; 

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 ~tal body weight gain). 

In a two-generation reproduction study, 30 Spragne-Dawley Rats per sex per dose received either 
0,10,1000 or 5000 ppm (0, 0.5,50, or 250 mg/kglday, respectively) oftechnical.Triasulfuron 
(purity not specified) in the diet. The FO animals were mated on a one-to-one ratlo and were 
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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 Fib weanlings. The FI parental animals were paired only 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 FI males were significantly reduced at weeks 12 and 
25, while total body weight gain was significantly reduced in high-dose FO females and FI males. 
In addition, premating weight gain was significantly reduced in PO 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 mglkg/day) based upon 
significant decreases in premating and total body weight gain for high-dose FO and Fl 
parental animals. The parental NOEL is 1000 ppm (50 mglkg/day). 

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

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

4. Additional information from the literarure <IF AVAILABLE) 

No literature search was conducted for this chemical. 

5. Determination of Suscc:ptiliilitY 

The data provided no indication of increased susceptibility 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 t1Je results from the developmental/reproductive 
toxicity studies 
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6. ReCOrnmendatlon for a Developmental Neurotoxicity Study 

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

None. 

1. Evidence that suggest requiring a developmental neurotoxicity study: 

11. 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 brairt 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 triasuIfuron (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 FQP A Safety Factor: 

The mARC, based on hazard assessment alone, recommends to the FQP A Safety Committee, 
that the additional I 0 x factor should be removed b1cause: 

(a) 

(b) 

© 

(d) 

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

A two generation reproduction toxicity study in rats showed no increased susceptibility in 
pups when compared to adults. 

There waS no evidence of abnorrnalities in the development offetal nervous system in the 
pre/post natal studies. Neither brairt weight nor histopathology (perfused or nonperfused) 
of the nervous system was affected in the subchronic or chronic toxicity studies. 

The toxicology database is complete and there are no data gaps. There is no evidence to 

require a developmental neurotoxicity study. 

The fmal recommendation on the FQPA Safety Factor, however will be made during the risk 
characterization by the FQP A Safety Committee. 
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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 RID was not derived because no 
appropdate 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 weight gain (220.8 mglkg/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 utero exposure in 
developmental studies. In the rat study, maternal toxicity (characterized by decreased body 
weight and body weight gain) was noted at300 mg/kg/day, while developmental effects (reduced 
ossification of vertebrae, metatarsals, and phalanges) were not observed until 900 Inglkg/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 neurotoxicity, and the results from the developmental/reproductive 
toxicity studies. 

VII. DATA GAPS 

The toxicology data base is complete for Triasulfuron; there are no data gaps. 
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VIII. ACUTE TOXICITY 

Acute TO:Dcitv of Triasulfuron 
, 

Tox 
Guideline Study Type MRID Results Category 

No. 

81-1 Acute Oral (Rat) 40271931 (95% tech); LDso> 5 glkg IV 
40271930 (99%·tech); 
40271940 (75VVP-B) 

81-2 Acute Dermal (Rat) 40271932 (95% teCh) LDso> 2 glkg ill 

81-2 Acute Dermal 40271941 (75VVP-B) LDso> 2 glkg ill 
. (Rabbit) 

81-3 Acute Inhalation- 40271933 (95% tech); LCso > 5.185 mglU4 hrs IV 
(Rat) 

40271942 (75VVP-B) LCso > 2.32 mgLL/4 hrs 

81-4 Primary Eye 40271937(96.5% mild conjunctival ill 
Irritation (Rabbit) tech); irritation that subsided 

by day 7 

40271943 (75VVP-B) mild conjunctival 
irritation that subsided 

by day 4 

81-5 Primary Skin 40271935 (96.5% very slight erythema and IV 

Irritation tech); edema 

40271944 (75VVP-B) Negative 
, 

81-6 Dermal Sensitization 40271938 (95% tech); Negative 

40271939 (96.5% 
tech); 

40271945 (75VVP-B) 

81-8 Acute Neurotoxicity Not available 
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012651 
IX SUMMARy OF TOXICOLOGY ENDPOINT SELECTION 

The doses and toxicological endpoints selected for various exposure scenarios are summarized 
below. 

EXPOSURE DOSE ENDPOINT STUDY 
SCENARIO (mglkglday) 

None An appropriate endp()int 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=1.2 CentrilobuIar hepatomegaly in male mice Carcinogenicity-Mice 
Chronic Dietary 

UF= 100 Chronic RID = 0.01 mglkg/day 

Short-Term a Oral Decreased body weight and body weight gains in Developmental 

(Dermal) NOEL=IOO maternal animals. toxicity-Rat 
. 

Intermediate-Term Oral Decreased body weight and food intake in both Subchronic toxicity-
(Dermal) NOEL=IO sexes of rats. Rat 

Long-Term None Based on the current use pattern (2 applicatio~, applied once every 3 
(Dermal) years), there is minimal concern for potential Long-Term dennal exposure. 

Therefore, this risk assessment is not required 

Short. Term b Oral Decreased body weight and body weight gains in Developmental 
(Inhalation) NOEL=IOO maternal animals. toxicity-Rat 

Intermediate Term Oral Decreased body weight and food intake in both Subchronic toxicity-
(Inhalation) NOEL=IO sexes of rats. Rat 

Long Term None Based on the current use pattern (2 applications/year, applied once every 3 
(Inhalation) years), there is minimal concernfo! potential Long-Term inhalation 

exposure. Therefore, this risk assessment is not required 

a = Since an oral NOEL was selected, adenna1 absorption factor of 100% (default value) should be used in route
to-route extrapolation. 

b = Since an oral NOEL was selected, an inhalation absorption factor of 100"10 (default value) should be used in 
route-to-route extrapolation. 
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HED DOC. NO. 012663 

01-JULY-1998 

MEMORANDUM 

SUBJECT: TRIASULFURON - Report oftheFQPA Safety Factor Committee .. 

FROM: Brenda Tarplee, Executive Secretary 
FQP A Safety Factor Committee 
Health Effects Division (7S09C) 

and 
Jess Rowland, Executive Secretary 
Hazard Identification Assessment Review Committee 
Health Effects Division (7S09C) 

THROUGH: Ed Zager, Chairman 
FQPA Safety Factor Committee 
Health Effects Division (7S09C) 

TO: Rick Loranger, Branch Senior Scientist 
Registration Action Branch 2 
Health Effects Division (7S09C) 

PC 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 Committee 
recommended that the lOx Safety Factor for increased susceptibility of infants and children 
should be removed for this pesticide. 
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I. HAZARD ASSESSMENT 

I. 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 atthe same dose that caused parental systemic toxicity (Preliminary Report of 
the HI ARC provided by 1. Rowland). 

2. Adequacy of Toxicity Database 

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

II. EXPOSURE ASSESSMENT 

1. Dietary Exposure Considerations 

Permanent tolerances are established for residues of Triasulfuron, per se, inion 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.lacre) and may be used in only one year-out of three. 
Additionally, the use of Triasulfuron is limited to the following states: CO, ID, KS, MN, 
MT, ND, NE, NM, NY, 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 results in 
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 application rates attenuate the concentrations in surface and 
ground waters. 

Since Triasulfuron is 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 
screeni!lg models, SCI-GROW and GENEEC respectively. 

3. Residential Exposure Considerations 

There are currently no registered residential uses for Triasulfuron. 

III, RISK CHARACTERIZATION 

I. Determination of the Factor 

The Committee recommended that the lOx factor for increased susceptibility of infants 
and children (as required by FQPA) should be removed. 

2. Rationale for Selection of the FQPA Factor 

The Committee recommended that the 1 Ox Safety Factor should be removed. since: I) the 
developmental and reproductive toxicity data did not indicate increased susceptibility of 
rats or rabbits to in utero andlor 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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444981-00 

v) NOVARTIS 

Via Federal Express 

February 25, 1998 

Document Processing Desk (AMEND) 
Office of Pesticide Programs 
U.S. Environmental Protection Agency 
Room 266A, Crystal Mall 2 
1921 Jefferson Davis Highway 
Arlington, VA 22202 

Attn: .\IIr. Jim Tompkins, PM 25 

Dear '\1r. Tompkins: 

SUBJECT: 

Novartis Crop Protectiol'l, Inc. 
P.O. Box 18300 
Greensboro. NC 27419-8300 
www.cp.us.novartis.com 

rei 336 6326000 

As discussed with you last week, tolerances for triasulfuron on grass forage, grass 
har and kidney are due to expire on July 20, 1998. As part of the July, 1995 
conditional 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 
time-limited tolerances in the aforementioned grass commodities. 

Because it is unlikely the Agency will review these data before the grass toleran-:es 
are set to expire in July, Novartis is providing a Notice of Filing underPT;'3F4225 . 
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 lengtb 0'£· 
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Page 2 
February 25, 1998 
Mr. Jim Tompkins 

time to allow for Agency review of the data, hopefully leading ro an unconditional 
registration for this. use. Two paper copies of the Notice of Filing are rrovided 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. 

Sincerely, 

~~!;~ 
Senior Regulatory Manager 
Regulator~' Affairs 

Enclosures 

. ) , , ... 
• • " . 
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\ 
VOLUME 1 OF 2 OF SUBMlSSION ) 

(TRANSMIIT AL 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 
CustomPakAmber, EPA Reg. No. 100-768 
PP3F4225/Grasses 
Submission of Additional Agency Requested Residue Data 

3. Transmittal Date 

2/25/98 

) 4. List of Submitted Studies 

. ... ::==] 
MRID VOLUME STUDY EPA .. 
NUMBER :\1.JJ\ffiER TITLE GUIDELINE .. 

NUMBER 

I of2 TRA'ISMITIAL DOCUMENT NOT 
APPLICABLE 

20f2 TRIASULFURON - 860-1500 
MAGNITUDE OF THE 

1-14-\ ~t'6 \ 0 I RESIDUES IN OR ON 
GRASSES (STUDY NO. 32-
96)(372132-96) 

Company Official: O!s"'tu!.!1m~p!.!.f.o...!Kar~e~n~s,,-__ ..:.~~· U.JI.M""c...t<-.L;/"'---"'vk~~,-,,,<XK~'£!J.p"')/,----
(Name) (Signature,,?? 

Company Name: NOV ARTIS CROP PROTECTION, INC. 

Company Contact: -"S",tu",m""pl"f~. ~K""ar",e"-n-",S ________ -----"-3",,36,,,-,,"6,,,32,,-,-:,.2-,-,16!L.9 
(Name) (Phone) 

) 

Page 1 of 1 
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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 
ttiasulfuron 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 methanol and phosphoric acid, dilution with water, 
partitioning into dichloromethane and cleanup ona BondElut CN solid phase 
extraction column. Residues are determined by column-switching HPLC 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-SOOB, triasulfuron is extracted with a mixture of methanol ar:d 
phosphoric acid. The extract is diluted with water. Triasulfuron residues ~re 
partitioned into dichloromethane and cleaned up on a BondElut CN solid pr.:;se 
extraction column. Residues are determined by column-switchil'g HFLC utilizing a 
Lichrosorb CN column followed by a Zorbax ODS column, with IN dete..:tion 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 use~ 
bermudagrass. A total of 69.6% of U.S. pastureland was represented by thc3e 
trials. Two post broadcast spray applications were made 60 days apart at a rate of 
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12 grams active ingredientiNapplication. Time-limited tolerances were previouslr 
established at 7 ppm in grass, forage and 2 ppm in grass, har 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 (O-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 
LD50 is > 5000 mg/kg, the acute rabbit dermal LD50 is > 2000 ing/kg and the rat 
inhalation LC50 is > 5.2 mg/L. Triasulfuron is slightly irritating to the eye but not 
irritating to skin. It is 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 L5178YfTK/+/- cells), 
chromosome aberrations (micronucleus test in Chinese hamsters) and the ability to 
induce either unscheduled DNA synthesis in rat hepatocrtes 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 that triasulfuron was maternally toxic in the rat at doses of 2! 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 to,,{lCiry 
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/a?y, 
respectively. No evidence of teratogenicity was observed aCthe highest d03e tes~ed 
in either the rat or rabbit. There was no effect of triasulfuron on re;:-roductive 
performance in a 2 generation rat reproduction study conducteG. at Joses o~ 1, ';0 
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 matc")11 
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 mglkglday 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 mglkglday. Triasulfuron was not well tolerated by the dog at doses of 10000 
ppm (-250 mglkglday) as indicated by body weight reduction, anemia, and effects 
on the spleen, liver and kidney. The no observed effect level was 1000 ppm (33 
mgfkglday). 

5. Chronic toxicit:r. The chronic toxicity of triasulfuron was investigated 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 mglkglday, respectively. The mouse is the most sensitive 
species with a NOEL = 1.2 mglkglday). 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 toxicologically 
different than parent. 

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

8. Endocrine effects. Triasulfuron does not belong to a class of chemic2ls 
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/kgl,iay. Althougl, 
residues of triasulfuron have been found in raw agricultural commodities, tn~re 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 diet 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 
agriculturalcommodities (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 low use rate. The Maximum Contaminant Level Guideline 
(MCLG) calculated for triasulfuron according to EPA's procedures is 84 ppb, a 
value that is substantially greater than levels that 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 triasuJfulon 
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 since there is no data to t.stalXsh whet:1er a 
common mechanism exists. . 

E. Safety Determinations 

1. U.S. population. Using the conservative exposure assumptions described -
above, based on the completeness and reliability of the toxicity data, Novartis has 
concluded that aggregate exposure to rriasulfuron will utilize a maximum of 4.63 
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percent of the RID for the U.S. population based on chronic toxicity endpoints. 
EPA generally has no concern for exposures below 100 percent of the RID because 
the RID 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 that there is a reasonable certainty that no harm will result 
from aggregate exposure to triasulfuron or residues df triasulfuron that may 
appear in raw agricultural commodities. 

2. Infants and children. In assessing the potential for additional sensitivity of 
infants and children to residues of triasulfuron, Novartis has considered data from 
developmental toxicity studies in thi: rat and rabbit and a 2-generation 
reproduction study in the rat on t:riasulfuron. The developmental 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 mglkg/day. 

There was no effect of triasulfuron on reproductive performance in a 2 
generation rat reproduction study conducted at doses of 1, 50 and 250 mglkg/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 mglkg/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 fo, V,t:
and post-natal toxicity and the completeness of the database. Based on the current 
toxicological data requirements, the database relative to pre- and post-nata I eff~cts 
for children is complete: Further, for triasulfuron, the NOEL of 1.2 lr,glkg/day 
from the mouse oncogenicity study, which was used to calculate the kID o' 0.01 
mg/kg/day, was approximately 50 times lower than the deveiopmeilt"ll no oh~p.rved 
effect level from the rat multigeneration reproduction study. Th~:c i:; no evicence 
to suggest that developing organisms ace more sensitive to the efiects 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 mglkg/day (RID of 0.01 
mg/kg/day), Novartis has determined that the percent of the RID 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 to infants and children from aggregate exposure 
to triasulfuron residues. 

F. International Tolerances 

There are no Codex Alimentarius Commission (CODEX) maximum residue 
levels (MRL's) established for residues of tri<l.sulfuron in or on raw agricultural 
commodities. 
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ActJ've Ingredient: 
Tnasutfurcn: 3-{6-methoxy4-me!hyt-
1,3.S-f1lazin-2-yf)-1-(2·(2--chloro
erho2)-phenyI5u!fony!}-urea .75.0% 

Inert 'ngredients: 25.0% 

HERBICIDE 
For control ~f various 
weeds in wheat. barley. 
pastures. rangeland. 
and Conservation 
Reserve Program acres 
Made in Switzenand 

KEEP OUT OF REACH 
OF CHILDREN. 
CAUTION 
See additionsl precautionary 
statements and dlrecnons for 
USB Inside boOklet 
EPA Reg. No. 100-701 
EPA E.t l00-SW-<JC1.©. 
EPA Est l00-SW·2\t 

Tofaj: 100.0% (Superscfl)f IS lirst le!fef at lot 
nurTJt)er on bag) 

Amber 1$ water-dlsperslble granules NCP B9L7l 0397 

?"hJs outer protectIVe oag conrams AmOet m 8 40327 USAI5A (USA) 
small water-soluble paCke~s, Thes! Oackels 
and their contents cJl~50lve In wat!r After B X 14 OUNCE 
-,paning' outer bag. ::"1rneallte!y dump. Ine , .;._ 
requII8d number ot unopenea I'iCteI:S IrltO /he water~/uble Padatrs 

=~j=:=::=:':~t 11.2 OUNCES 
-. IS this tnIf................ TOllU. NETWEIGHT 

th NOVARTIS 

DIRECTIONS FOR use AND CONDIT1ONS OF SALE AND WARRANTY 

IMPORTANT: Read mEl entire. Oirwctiona for U .. and trle Conditione of Sale _nd 
W.tT'anty befol'e uSing -trus product 11 terms afe not, acceptable. ~etum tne unopened 
product container at once. 

CONDITIONS OF SALE AND WARRANTY 

The Dil"Kti0ft8 for U .. of thiS prOduct reflect the OPinion of experts based on field use 
and tests. The directlons are believed to be /1!Ill8ble and ShOUld oe followed caretu»y. 
However. It is imPOSSlbie to eliminate all risks il'll'lerently assodated wrtn use of tt'lis prod
uct. Ct'QCJ If Wry. ineffectIveness. or otl"er unintended consequences r""'.ay rtsutt DecauSf: of 
siJCtl factors as weather COndlflons. presence 01 other matenals. or :ne manner of use or 
apPlication 'all of which are oeyond !I"1e control of NovartJ~ Crop P"Otectlon, Inc. or the 
Seller. All such riskS shall be assumeCI by the Buyer, 

Novarns warrants that thIS prOduct conforms to the chemiCal descnc'lJOn on me \abel and 
15 reasonably fit for the purposes relerred to in me Directions for U .. subject to the Inher

ent ns"" referred 10 abo,e. Novartis makas no other express or implied 
warranty of Fitness or Merchantability or any other express or 
Implied warranty. In no case shall Novartls or the Seller be liable 
for consequential, special, or indirect damages reauitlng from the 
use or handling of this product. Nov.lrtls and the 5<0 .. , offe, lI'Ii. orodua. 
ana the Buyer and user accept It. SUDj8Ct to the foregoing Condffions of S.'e and 
W.,.,.nry. wtllch may be_lIilfle<3 C~by Jir1~e~"JAwnnng Signea Oy a duty a_utl'lOrized 
reoresentative of Novartls. tiQ'f gyfl1flQ 

In Accoildarle" 'i~;i\ JR No'1OI 82-2 
Be.:;tc, In Dr. (~ Lab.lin, o.,"~ 
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Amber~ 

• 

> 

DIRECTIONS fOR USE 

it IS a Y1Olanon Of tederallaw to use this procLlCt In a manner inconsastent 'Mth itS labeling. 

Do root apply tnes Product In II way mat WI1I c:r:.ntact wol1C:et'S or other P81"SOt"$ ?f1t1er directty 
or ~rougl'l drTf't. Only protected handlers may bEl In the area during lOOfI<';.ncn. For any 
reQwements specific to your State or Tnbe. :onsun the agency tespor'$C'H 101' ~iClde 
regUlation. 

AGRICULTURAL USE REQUIREMENTS 
Use this product only in accordance W1tI"! ICS labeling and WIth the Worker Protection 
Stanoard. 40 CFR part 170. ThIS Stalldart: conrains reqUIrements tor !toe protection of 
agncuttural workers on lanTIS. Iotests. ra,nenes, and greenhOuses. and handlers of 
agnctJltural DeSoodes. It contalr"lS requlfe!'T'l8nts lor tTalnu'l9. decontamtl'lation. notifi. 
cauon, ana emeJ'9BJ'lCy assistance. It als:l contains SDecrtic instructlOl"'lS and excep
tiOns pertaining to the statements on th.lS abEtl about personal protectJVe eQUtpment 
(PPE), and restncted-entry Interval. The reQUIrements In thiS box only. aQply to uses of 
thiS product that are covered by the Woncer Protection Standard. 

Do not en. or allow wortt ... .-rtry Into tntated .,... during the r"IJIItricted entry 'nt_ (REI) 01. houts. 

PPE reqUIred for early entry to treated areas mar i$ permitted "under the Wo"'er 
ProtectiOn Standard and that irM)/Ves c::rtact WItI'l BnytI'Iing that has been treated. 
sucn as plants, soil, or water is: 

• Coveralls 
• wate'll"'Ol glOYOS 
• Shoes pIUS sockS 

FAILURE TO FOLLOW THE DIRECTIONS FOR USE AND PRECAIIT1DNS ON TIllS 
LABEL MAY RESULT IN CROP INJURY. POOR WEED CONTROL. AND/OR LLEGAL 
RESIDUES. 

GENERAL INfORMATION 

. Amber is a selective herbicide tor tne cor.a Of many weedS in wheat (including JUI'Ufn 
wheat). baney. fallow cropland. past\J1'8$. ~. and COnservation Reserw Program 
acres. Reter to Table 1 for a listing 01 weeds controlted. A.mber is a 75% water~rsibfe 
granule whICh must be. thOroughty mixed I"! water and applied as a spray. 

TI''IIs netbtclde controls weeds by inhibiting a biochenUcal precess whicI'I proauees certain 
essential ammo acids necessary for plant growth. TIle inhibited enzyme system i$ aeato
!aerate synthaSe (ALS), Growth at 51 '5C'Ipd"M weedS is inhibited soon after AnDK appIi
catlon. Leaves of susceptible ~nts tum ...,.. ancilor rad tollowed by death of the grow
ing point These ~e effects of ~ may not be ob&erYed umil1·3 weeks-after appIi-
caban cIepending upon weed Sf)8CieS. ~ wditiOl'l$, and Antler rate. 
ThonlIIgh _II.. ,ID ~good __ 

IJoo _In .. ~ _ on,: CQ, ID.I<S. .... IIT. NO./£ .... Me OK. OR. 
SO. TX. UT. VIA. IIld wv. 
Do not use Amber in ttle San Luis Valley m CO or in sectiOnS of WA and OR. west of 1he 
Cascade MountaIns. In WA. abide by aU SIAonyturea aenal applicatiOn rulingS in ettecl by 
the Washington Department of AgriCulture. 

SPRAY EQUIPMENT 

Use etther ground or aerial spray equipment ,Calbate spray eQuipment before use. 

Use eqUIpment whiCh is capable of Contit'UOUS and vigOrous tank: agrtation. When ttle tanK 
IS full. the agrtatJOn system shOuld be caoatO'e of creating a ,nppling or roiling action on the 
liQwd surface •. 

Use a 16-mesh strainer at the tar*: outlet. For ttle nozzles. use the screen recommended 
by the nozzle supplier. For ground appiicaDOf'l of 3·20 gaISJA. use only CCrMInbOnal or \ow 
pressure flat fan nozzles to assure aClQJate coverage. For ground applicatiOn 01 mote 
ttlan 20 gaISJA. rain-drop or flocx2;et noZZleS may be used. In CIenSe stancIS of wheat or 
baney, use an adequate spray votume to on:Mde unOOrm coverage of tn. weeQs, 

For aet"1af application fa wneat .barley, a"CI fallow croPland. u$8 a sonay \dum. of 2.s 
gBIS~' A. For aenal appl~tion to pastures. -angttland. and ConservatIOn Reserve Pro~ 
acres, apply In a minimum of 2 gals. of soray VOlume per acre. Apply at a maxmlum height 
Ql10 tt abO'I/B,tI"Ie crog WIth IOw-drift noZZleS at a maximum plllssure 0140 psi and Wind 
speed not exceedtng 10 mph to assure aa::urale appliCatiOn wr(hm ttIe rarget area. 

A\CKd app&iC8tion under conditions where urvform coverage cannot be obtained or where 
8XC85SNe spray dntt may occur. 
A'o'Ofd application to humans or animals. Ragmen and loaders shOuld aVOid inhalation of 
spray mist ana prolOnged contact WIth Sd"L 

00 not appty Amber ttlrough Irrigation .-ysteme. 

, ' 
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Amcer* 

MIXING PROCEDURES 

Water as Carrier 
8$ sure the wrayer IS Clean. 

2. Always use dean water. ~ill the tanl( w;tt1 25% of Itle lotal water volume n.e9ded. and 
begm 8grtaborl. 

3. Be certain that the agitation system IS WOrlQng ~rooel'iy &!"IO trlat It creates a nP(lung or 
rolling action on-the liQuid surlace. . 

4 Add the approcnate numbef at A.~r SClwe paoum to me tank all at once (Refer 10 
Table 2), 

5. Complete liIIiflg 01 the tank, matntalrllflg suffiCient agrtatiO(1,at all times ,0 ensure sur
lace action. TIlts apPlies to both spray and nurse tankS. 

6. Disperse Amber complately (agrtate tor 3-5 minutes) before adding surfactaN, or 
another cnemcal to the lank. 

7. A nonionic surfacta.nt with a minrrnum 01 SOOIo of the constituents effective as a spray 
adjuvant (e.g .. X·'7'nI) must b6 addeCi at 1-2 qtSJ100 gals. of SQray volume (0.25-0.5% 
volume per YOtume) for all applicatIOnS to emetged weeos. Use 0.5% surfactant wne!'1 
applytng Amber to dense weed popt.ualJOrtS or wnen applying Atroer In a spray YClume 
of 10 galsJ" Of less. 

8. Maintain contlnuous agitation while ttle scrav susoension IS In the tank. 

9. Mix only suffICient spray suspel"lSlOn to De used t!'le same day: M\NeVer, Amber wdl 
remain actrve ., tI"Ie spray mllrture for at least 3S hOutS. 

Liquid Fertilize< as Carrier 
The mixlng steps are ttle same as listed aboYe except tt1e Arrtler must first be dispersed 
in water as descrhd In the following steps poor to adding it to me spray tank (step num· 
!ler,," aboote}. 

1. Fill a 2.5 gal. c:ontal~er ~lttI 2 gals. of water. 

2. Place !he appropnate number of Amber soiuble pad(ets (Refer to Table 2) in the con· 
tainer and walt 30 seconds. . 

3. CJose the conGlmer and shake it VJgOrouSly until the pacKets are dissoIVecl and the prod
uct is _ely "'_. 

4. When the water-soluble packets and tt'le-AJrber are completely dispersed. add the miX:
lure to the spray tank. When uSing 'a surlactant 'M1:h liQuid fertillZer solubons, aad the 
surfactant to t1"KS water n'lllcture belore adcing the mocture to the spray tank. 

5. Rinse the 2.5 gal. contauler With water. and add tne rinsate to the spray tank. 

6. Continue with. steps 5-9 in the wat.r as c.m.r nstructions.. 

011 
~_bo_inln_cono_-.g ..... Iquid_on_ 
lOequiAIId ___ in'" -.v_ 
1. Shut off induclcr cone vahle and fiR the cone Mth 2-3 gals. of water. 

2. Add the appropriate number of Amber S04ti:11e padcets (Refer to iabte 2) to the water In 
the cone all at once. 

3. Wait one mU"lIte to allow the pad<ets and An"tler to complet~ disperse. 

4. When the waw-sotuble packets ane the Amber are cof1'1)leteiY dispel'$ed. open the 
inctuaor cone wtve In order to add (he Almer mixture to tne spray tank. WIlen uSing a 
suriactlnt wtIt'I liquid fertilizer soluttans, add the surfactant 1'\l the water nmcture In the 
cone Oebl'8'~ng the Inductor. cone vaMl. 

S. Rinse the incsuctor cone tnorougtily and \(eeD the valVe open so the rinsate IS added to 
the spray tank. 

6. Contil'lJe WIth steps 5-9 in the Water I. Carrier If'\5tnJCtJOns. 

Note: The addibcn of surfactant to spray rruxtures more tt\arI,.SO% fertilizer can eause 
increased terTlpOfClry leaf bUm. The surfactant may De omittec{from tne spray solUtIon If 
the camer COt'fla.RO more man 50'% fertilizer. If me surlactanf IS 0tMted. control at some 
at the more dfffictJlt to comrol WftCIs (bottom of Tabie 1) may be reduced under unfawr
able conditions (i.e., larger WeedS. dry SOl!. etc.). For optImum control of those specIes. a 
50% fertilizer SOiUtJon as a camer shOuld De aSed W!tf'I an approcnale surfactant 

Recommendation. to Avoid Spray ornt 
00 not IlJOw spr.ry from ground or aenal eaurpmem to drtft onto adjacent land or cropS. 
When dnfI may De a problem, do everytl"ung possd:ie to reduCe SQr.IY dri1t. indUCing: 

• Do not spray " wind speeds are or beCOme exce5SIW. 00. not sptay if wind Spee(! is 10 
mph or greater. If sensttive crop& or plams are OOwnwind, extreme caution must be used 
under aU conaoons. 00 not $pfily If WInds are gusty. 

• Use- extreme caution when conditions are 2wfable br drift (t.gh temperatures, drtrught. 
tow re!atJve humidity), especially when senstive piant.S are located n&amy. 

• Drift from aanat applicatiOns of tria hemiCide is likely 10 result in damage to sensitive 
plantS adjacenl to tne treatment Site. ThiS damaoe can occur 11 IeveIs.beIOw the con
centrnons that can be detlded wrtI'I ChemiCal anal'ySiS. 

• 00 not appfy When a temperature inversiOn sasts. If ir'MJrslon conditions are suspected. 
consutt WItn loCal weather serviCes !:)elora making an' appliCatIon. 
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• Further reductior.$ In dntt can be obtalnea Cy: 

" USing large drOClet size sprays. Do nol use nozzles tMt produce small droc;ets. Orient 
noZZles downward and Slightly backwarc as neeaea ttl reduce drift lor ~nd appti
canons 

2. Onentlng nozzles straqrt baCk with the Wlnostream. uSing straight stream onfices lor 
aenal aopllC8tIOns. Use me lOwe_51 f'lJmoer of noZZles practical with the largest pOSSI
ble entICe size to octaln the minimum one GPA VOlume. ApplicatiOn 1'Ietgt1t and boom 
lengtf1 Should Oe set aCCOfdltlg to manufacturer's Instructions to minimize antt. 

3. JncreaSlng tne volume 01 spray miXture (tor examote. a minimum of 20 galsJA for 
ground applicatiOns) by USing higher flow rate noUle$., Using lOwer pressure with the 
appropnate neZZles to obtain larger droolets WIll aJSO reduce drift. 

4. Applying as ctose to target piants as practleat while fT'Ialntaining a good sPI'3Y pattem 
for adeQuate coverage. 

Cleaning the Equipment after Amber Application 
Many crops are extremely sensrtJve to very lOW rates of Amber. Special anel'ltlOrl must be 
given to cleaning soray ,eQUipment before sora'l'ng a crop. other than wheat or baney. 
pastu.res. r:a.ngelana. or Conservanon Reserve Program acres. 

Mix OOly as much soray SuspensIOn as neeced. Immediately after spraying. remove all 
traces of Amber from spraymg equipment USing trvs procedure: 

" RuSh tank and hoses· wrth dean water lor , 0 minutes. 

2. Refill spray tank Wtth water. and add 1 gal. hOusetlc*:t ammonia (containing 3% active) 
per 100 gats. of water-. Flush SOlution 1f'\rougn hOseS. ooom, and noZZles; and let stand 
In tank tor , 5 mmutes wrth agitation before diSpOSlng. acc:on:hng to state and local 
r8Ql.!latiOns _ 

3. Repeat step 2. 

4. Repeat step 1. 

5. Clean nozzles ana screens separately. To remove traces of Cleaning solution. flush the 
noZZles and screens 'Mth dean water. 

S. RU$h bOOm and hoses wrth dean water for 5 minutes. just before using the sprayer for 
the first bme after the Amber applicatiOn. 

-Notr. A commeroat tara Cleaner may. be used In p4aCe of the ammonia SOlution If it 
has been proven eHectrw for use"wi1t'l AfTt)e(. Contact your Novartis Crop Prote6Jon 
representatiVe or dealer lor InformatiOn about the sutabtlity of specific taric: CleaOlng 
pl'OCluCtS before uSIng tnem according to tI"Ie manu'fac:lurers directions. 

WEED RESISTANCE TO SULFONYLUREA HERBICIDES 

In some fietds. there are nalUraIy-<ICCUrring.biotypeS of kDd'ia., Russian hIIe. chtck· 
_. p<idOY lett ..... and ....... ryogrus _ .... nat be _ by ....",.... 

.... tIic:idW. 
CcdIoIaI __ ""bo __ "_"_~ __ IIII,_ 
there is the known occurrence of ALS~ biotypM. Ant.Ier must be tar*-mixad or 
applied S8(J,1entialty wtth an appropriate regsstered heltJil::ide havtng a different I'T1Ode of 
action- (SUCh as 2.4-0: MCPA: Ba0\'9te: or Buctrite) to insure control of 1he$8 ALS· 
resiStant btOrypes. . 

-Mode of action is tI'le biochemiCal mec:::hanlsm for interlenng with plant growth. 

The occurrence of Al$-reSlSlatll: weed btOtypeS can be preyented or delayed by using 
Amber in tank mixtures anO'or in sequencal appicatiOnS with a registered nertJicide hay. 

lng a different mode of action. and by not allOWW'lg weed escapes to flower. Post-ha1'YlSt 
tmage or ~rron of a I'Ief'I)Cide wah a dEfferenr mode of action must be made to con
trot any weed ascaoes betore ttIey flower or set seed. H weeds will ftower before harvest. 
make a sequentlat appIicabOO of an appropnate I"IerolClOe with a different I'I"IOde of actIOn 
from Amber. A liSt of I"IerbiadeS wrtI'1 the same mode of action as Amber can be obtamed 
from your lOcal NovaI'tiS Crop Protection representative. Amber applied to taIkM cropland 
must be appjed as a tank mIXtUre. or be totlowed by a hertlidde witI1 a differenr mode of 
actJOn wltt"un 12 montns. 

00 not use Amber alOne in any field wnere ALS.resistant btotypes or any weed species 
have been Identified. 

Because of me prev;lIence 01 resastant leoerlla and RUSSian thiStle btotypes in ID. WA. Mr. 
SO. and NO. in these sta'1es Amber must be apptIed posIemergence only in comotnatiOn 
wrtn a herbICIde haVIng a mode of action different from Amber. or preemergence lolklwecl 
by a postemetgence appUcatlOn of a herDlCtda haYing a mode of actiOn different from 
Amber. Armer may alSO be appIHKlln tne fall. preemerg8nce to winter wheat or to fallow 
croptand. but must De fcilO\¥lCl wrtt'I an ~lIcaoon of a herbidde with a different mOde of 
actiOn in the spring. 

In CO and the Panhandle of N£, use AlT'Cer postemef98t'ICB in combination WIth a herbi
CIde haYing a different mode of action If kQCI"ia or RUSSian rniStle ara prew.lent. see 
Novartis literature or contact tne lOcal representatrY8 for suggested tank.mix ~rtners. 

An IPPUcaOOf1 of a nelDidde w;rn • different mode of acoon from Amber, or a tilage opera
tion. must be made to conlJ'Ot any weedS before 1hey flcwer ht may be present in fallow 
cropland treated W1tI'I Amber. 

00 not 8.QP/y Amber or other 1'Ierbidde$ WIth tne ~ mode of actIOn withtn a 12-montn 
perIOd after an Amber ~lication. except lor split appliCatIOnS as deSCtlbed belOw. If addi
tional M80 contrc» 1$ needed. use a l"IettIOde wrzn. different mode of adiDn from Armer. 
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POSTEMERGENC£ AMBER APPLICATION TO WINTER OR 
SPRING WHEAT. WINTER OR SPRING BARLEY. OR 
POSTEMERGENCE TO WEEDS IN FALLOW CROPLAND 

A.oply Amber at a standard or enhancea r.i.te wt'1et11tte ta~ weeds shown in Table 1 are 
ACTIVELV GROWING AND ARE WITHIN THE HEIGHT A '0 OIAMETER RANGE SPECI· 
FIEO. and the 'I'III'f'leat IS at ANY STAGE UP TO PRE·BOOT or oart9y 1$ in the 2·LEAFTO 
PRe·BOOT STAGE, Optimal control can oe obCU'Ied fOf most weed species When the 
weeds are 2 inctleS 01 less In hergnt or diameter. very arge weeds may onty, be sup
pressed. 00 not appty the- ennanced rate In areas wrttl a SoCII pH greater tnan 7.5, except 
In the Black/aOOs Of TX and OK Use me lOW range !O.2S oz..'A) 01 ttle standard rate unless. 
aOdmana! length of control IS needeQ. If aOditiOnallenglt'l e+ ~ntrol IS needed, or, if weeds 
are al or above the maximum Might, use the 0.35 or 0.47 cz.!A rate 01 AmDer. These rates 
of Amber can also be used fer tne more artficutt to control Wi'HdS (sue" as wtld buCkYtneat) 
at tr.e bonom ot the standard rate sectron of Table 1. tnct\.lOe a I'lOOI001C suliactant In the 
sproy mnt,'l:uf& illS descnbed In 1M Mixing Proc""" &«:Ion.. 
Arntler WIll also pl"OYJde preemergence control ot '!I'\e weeos listed In Table 1 that may ger
minate after aprHicaDon. provided raintaU. enough to we1 the soil 2-3 incl"les deep, ~ 
Amber into the soU before tl"ley emerge. ~Iicaboo af ArnDef af 1tte enhanced rate will 
increase the tAlmoon at weed control. 

For opomum control. fall apQIicatlOns of ~ to weeds If"': winter wheat, winter barley. or 
fallow cropland must be made before the emGrgeG weedS aft exposed to extended freez
Ing temperatures. 

Precal/tlOf7S: To aVO«1 possible crop InJury, do not IIJt)Iy Ar.tJer ro Wheat or barley that is 
stressed due to (1j extremeS IfI temperarure Of rDlfaJl; (2) (jssase or inssct pressure; or 
(3) When sxtremes in remperature or.nmfaU are e.pec1sd wrrtlin one Week of appJicatkJn. 

Amt>er mwt be tank~sed wrth other appropnate hetbioOe(s) to obtain broad. spectrum 
weed contrcK in fallow CfOptanl3. Reier to ttle ArntIer TaN: Mixtures wtth Other HerUi
cid .. sectiOn. 

00 not plU'lt dutum wheat .... than I monttte alter .n Amb« .pptlcdon to fallow 
c~I.nd. . 

PREPLANT. PREPLANT SHALLOW· INCORPORATED, OR 
PREEMERGENCE AMBER APPLICATION TO WINTER OR 
SPRING WHEAT (EXCEPT DURUM WHEAT) 

Preplant. ~nt snalow-lncorporated (lOP 1 inch of som. or Drwmergence Amber ~ 
catlOl'\ at a standard or enhanced rate WiI provide c:ontn:II oIl:he weeds listed in Tata 1. 
proVIded raintaH. enougI"I to wet the SOil 2-3 ~ deeP, IS received beIOra weec1 emer
gence, Preplan! 0< p_n'SI1a_-mcorpolllled_tiOnSsIlo<Jld be used only H a ..... 
dn' is to be used foe planting; 1101 '-_ 0.-"""'" -..- "'"'*" ."..,.... ~ ... ~ I '" _.". ..... _ 01 .. 
••• __ "' ... ;; J 101 ___ "'.;1 _01 ..... _ _ ..... _ -. ___ ..,.._,.1ttoI-11OI ~ 
Sufficiem 8I1d IImoIj' _I, ..... gh to .... II1e sail 2-3 inClloS deeP. is f8<lUinId Dr _ 
plant. preptant ~""lQOIl)Qf'ated. or ~ acIMty. It may be necessary to 
aopty a SElQuential·~ of ~ Of L~ it ~ressiOn of Japanese brame, 
dOwny brome, or Cheat IS not adequate after Ant:Ief appIICaUOn. Aeter to the Senco,( or 
Lexone label for cJiradions kif use and .neat '48n&ty resmctions. Amber will not ade
Q1Jately suppress neavy or denSe popu~tiOnS of d/:ItIK'f brome Of Ctleat 

PrecautiOn: Do not IJt1PlY ~ ~1'1C6 ,., "Ie fal-.$86deQ wint,r wh;Jat if 8IM
ronment81 conc1itkJns that .stress wheat are exp«1III1 withm 2 week$ 11ft., apptIcanon. 

SPLIT AMBER APPLICATIONS TO WINTER WHEAT (SOIL pH 
LESS THAN 7 5) 

..a.troer may be appied as a sptrt applicatiOn to ..... W\"INf II) control JU$CiIptibie weedS 
tNt may be 8Jq)6Cted 10 eme,ge later in tt\e growing season. Make the i(1itial applicatiOn· 
of Amoer erther ~ p.nt sl'laIiOW-n;orporated. preemergence or postemergence 
at tne low standard rate (O.2S ozJA). and Iollow wct\ an aaIiOOnal postemergence .ppli. 
cabOO at the kJwo standard rate no sooner lhan 60 dIyS. after tne first application. The sec
ond aPQ4Ution rnua .,. tank"",'xed Wltt'I a I'letbiOde registered tof use in wheat having 
a <SIffecent mode ot ac:tion (suct'I as 2,4-0; MCPA; 8arNeI: at'II2 Buctrtl) to aVOld selec1iOn of 
reslS1.ant weed btctypes. The second aPQhcation rTIJ$f be aophed no later U'lan prMloot, 
or earUe( If reQUtred br;' trIe directions tor * of tI'Ie tank-ma ganner. InClude a nornonlC 
surfactant in tne SQtCIy mi:Kture as oescnbed in !he Ilixil1g ProctdUrM section. 

PrecautiOn: WfIe(/ ccntroI is dependent upon 'l/l8tJQ species. SIZe at appIicSOOI1, growing 
ccncIitions. and the let4I·oI competition from the crq:1 Weed conttOl may lM reduced ;t 
i4o'IMOS are srressed t2Je to f1rOught, e.tCiIss CCkI Of JIIfIrm Tf!l'lV)llratur8$. or ott'IfJr f8ct01S 
wtfICtt reduce gn:MIt'L Cotnpetmon of me crop with rhS WHC$ f76/ps In ProvKJing control. 
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Note: To awid posSIble Illegal residues. 'do not apply more rhan a total of 0.56 oz. of 
AmOer per acre when making sout appjteatJons. 

Table 1: WHet. Controlted or $uppresMG wtth Amber ~ !he Standard ana 
Enhanced Rata 

STANDARD RATES (0.21 oz,Jacre .. 1 fOIubte pecket15 acr.. 
0.35 oz.J8cre .. 1 tolubta packlltl4 ea., or 
Q.47 ozJae,... 1 totuble ~CketJ3 KrW) 

Maximum liaightIDlamater 

Weed. ControUed 
for Optimum Controt 

(Inch •• ) 

Blue mtJstard (purple mustard). fleld pennycress No we limit. but contrOl Is 
(fanweed). flixweed. sheot1erdSPI.HSe, tall hedge recommended pnor to weed 
mustaro. tansymustara. rumble mustard (Jim Hill cornoetrtlOn with the crop 
mustard), wild mustard resultlng In YIeld reductJOns 

Bur buttercup. common ragweea. common sunflower, 
creeping buttercup, horseweed (ITIarestail), Indian 
mustard, kOChia-, lanceleaf rt:IQweed. priddy lettuce Less trlan 6 
(China lettuce*), punctur8Vlne. tad buttercup. Virginia 
pepperweed, wild radiSh 

Annual fleabane, bushy wallttower. coast fiddleneck 
(tarweed), common coddebur, convnon purslane. 
common broomweed. common yarrow, com gromwell; 
cutleaf eveningprimrose. giant ragweed. hairy vetcn, 

Less man 4 jagged cnlckweed (umbrella SPUTTY). London rtJd(et. 
marsnelder. mlnerslettuce. Plains coreopsIS, prostrate 
pigweed. redroot pigweed. rougn fleabane, smooth 
PIgweed. spring wl'utlOwgrass. yeaow starttlistle. 
woolly croton 

Annual poIemonlum (Jacoos-laooen. common 
chiCkWeed·. common mallOw. forget-me-not. RUSSian Less than 2 
thistle". W;kj buckwheat ~treat aner true \ea"WS have 
emerged; not cotyledon stage) 

Henbrt PreQlant preplant shallow-
incoft)Orated. or preemergence-

Weeds Suppressed ..... 
Wild garlic. wild oman No limit 

Westem ragweed. annual morOlngglOlies Less than 5 inches 

Heno. Less than 2 inches 

ENHANCED RATE (0.5&....,.."..1 .-. ~1h _) 

Annual ryegtaSS, cheat. 0t::!Hny brome, 
Japanese brome 

L.-.... e_ 
P_. preplant sIlal_ 
incorDotated. or preemergence 

.. See Weed R .... tance to Sutfonyturu Herbfclde8 secbOn of this label. 

"·'n addition to tnose controlled or suppressed by standard rates. 

.. ··IndiCates "Partial Contro'- which means slgnfficanl actMfy OUt not always. at a level 
generally conslder.ed acceptable lor commerCIal weed control. 
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T.~ 2: Humber of Ambtlr ~ubf. Packlt. to U .. 10 Tr .. t Yartoul AcrIage. It the 
StinGard or Enh..-.:ed R41te. 

Number of Sotuble PIckets to IJM 

SUlindan::t Rates 
, 

Enhanced Rate 
Ac~.toTrqt 0.28 oz.JA 0.350uA 0.47ouA O..se 0%.1. 

3 - ., -
4 1 - -
5 - - 2 

10 Z - - 4 

15 , - 5 6 
20 • 5 - 8 
25 5 - - 10 

30 S 10 12 
40 8 10 16 
50 10 - - 20 

60 12 15 20 2' 
70 ,. - - 28 
80 16 20 - 32 
9Q '8 - 30 36 

100 20 2S - 40 

120 24 30 40 48 

140 28 3S - 56 

160 32 40 - 64 

Note: One pa~et treats 3·5· acres at ttle·standard rates. Two packeCs treat 5 acres at tne 
enhanced rate. 

POSTEMERGENCE AMBER APPLICATION TO PASTURES. 
RANGELAND. AND CONSERVATION RESERVE PROGRAM 
(CRP) ACRES 

AmOer can be applied postemergence at trle standatd nlte (0.28 OZlA) or enhanced rate 
(0.56 OuA) fOr weed control. In tt\e following estU:JIishef1 grasses: 

Common N..... ScIen1Iftc _ 

IIormudiIgra.- C)noIjon....,.. 
_Big A .... ;' I~ 
BlU6Stem. UtHe AJId~ scoparius 
Brome, Smooth 8IOmcJS kJermis 
BuffalOglass _~ 

Fescue. Sheep F6SIuctI oW1a 
Grama, Blue Boute«:»ua gracilis 
Grama, Slde-oats Boute/oua CUrtipenduJa 
Redtop AgrostIs abl 
Timothy Ph/eum pratsf'ISB 
Wheatgtass. Bluebunch A~ sprc:atum 
Wheatgrass, Crested Agropyron cristatum 
'Nheatgrass, Intermediate Agropyron intet'medium 
Wheatgrass. Pubescent A~ tricophorum 

For new seedlings of tI"Ie aDoYe grasses. do not appty ~ until II least 60 Clays after 
emergence of the desirable grasses. Even estabfis.hed standS ot orchartigraSS. red fescue. 
and ryegrasses WlU likely be tnjured by Amber. If desilClbie broadleaves. sucn as clOvers 
and alfalla, are present. they WIU likety be severety injured by Amber apprlCatlons. 

_Conb'Ol 
For information on weeds controlled. size limitatiOns, and rate of Amber 10 use, refer to 
Table 1. Many of me we~ 11. mat table commonly occur m rangeland, pastures, and CRP 
acres. In addition to the weeos listed In Table 1, Amber at tI'le standard or enhanced rates 
WIlt prtMOe !irst year COI"'\"t1'O' and sut:>Sequent year suppressIOn of: hoary cress (whitetoP), 
and poi$On hemloCk. 

For a/l postemergence aPQtlCanons. Amber should be appIied.to actJVefy growing weedS 
and a norllOl1lC surfactant $"lOuld be included in the spray·mitture as oescribed in the 
Mbdng ProeMur .. SectiOl"l of tt)is label. To obtain optimum control and to manage weed 
'eSistance, AfT't)er sl'lould t)e aoptied In tank mixtUre with an ilJ)prcpnate regiStered herbi
cide haV1ng anomer mode of action (exampleS are 2,4-0, Banvel, Ci'OS$bOW'II, Grazon*, 
Stingere. weeomastecCr. a~ WeedOne$ lV6). The tank~!X partner snotJld be used at a 
recommenaecl tank-mix ra:e: and all directlO"s, restJiCtiOnS, and precautiOns snoukt be 
loilOWed on bOtt\ labels. 
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Biotypes of the weeds maf'1(eQ WIth an (.) In Table 1 have been selected 'Nhich are resis
tant to cenaln or all sulfonylureas. Those OIOtyDe$ Will likely not be contr'Ofled WIth Amber. 
Follow the precautions and I'\Structions in the Weed R .. latllnce to Suttonytu, .. 
Herblcld •• section 01 thiS laDel. In addition. to reduce the POSSibility of seiedJng sulforVI' 
urea-resistant biOtypeS, do' not apply Amber or any ettler herbiCide WIth the same moae \ 
of actIOn In pastures, range!a~r CRP acres ~Ore_ f!!IQIJ.ln~~I'1..i.Q.Q(W }Bar Ollr Of / 
three. If additional 'Need control is needed dunng tRat time, use a hel'biclde wtth another <:::: 
mode 01 action trom that 01 AfTtfJr. For a list of flertllcu:les With the same mode of action, 
or lor further InformatIOn. contact your local Nowrtis Crop Protection representatIVe. 

Partial control 01 downy oreme and cheat can be obtained by applYing Amber at 0.56 azJA 
pnor to emergence 01 those grasses. Follow directions for control 01 downy brome In wnaat 
as descnbed In the Preemergence Amber Application to Winter or Spring Wheat sec~ 
tlon of thiS label. 

Amber at the standara rate (0.28 OZJA) will orOVlde partial control of western ragweed 
(AmbroSia pslJostacl'tya) If aPl)lled to plants less than 5 inches tall. A second application of 
the standard or enhanced rate (0.28 or 0.56 OZJA) can be made no later than 60 days 
after the InItial applicatiOn lor aaditiOnaJ contrOl of late germinating westem ragweed and 
for reSidual contro!. 

Refer to Table 2 lor the number of water-soluble packets to use to treat vanous acreages. 
The maximum amount of Arooer which can be applied in a calendar year is 0.84 ouA. 

Poilonoul plants: The 101i0WV1Q weeds controlled by Amber can be potsonous to live
stock in pastures and rangelaro: bur bunercup. coast fiddleneCk. COCklebur. creeping but
tercup. goldenrcd. and tall butt!fCUp. 

Note: To avOid possible illegal residues. dO not out fpc hay for 30 daY!!lllowing applica~""'-; 
tlon. G~Z1ng may occur Imrneciately foHowi~~~tiOn. • - - -- - -- ~ 

TANK MIXTURES 

Note: Amber tank mixtures wtn 2 or more of 1M products listed in me following sectiOns 
or with products not listed belOw must be (A) tested for phySICal compatibifity. {B) applied 
to a small area of ttle field and observed lor resultant crop safety and weed control before 
widespread use. and (C) alWays add Amber SOluble packets to the miX tar*. and aHow the 
packets to comp4etety dlssoiw and the Amber 10 fully disperse before adI:ing any other 
tank-mIX partner. 

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 WI1H A SUITABLE HERBICIDE ~OM THE 
UST BELOW TO: I') CONTROL BROADLEAF WEEDS THAT ARE BE\'OND THE Of'T1-
MUM TREATMENT SIZE: OR (2) CONTROL BROADLEAF OR GRASSY WEEDS NOT 
NAMED ON THIS LABEL: OR (3) CONTROL SULFONYLUREA-RESISTANTWEEOS. 
DO NOT APPLY MORE THAN THE RECOMMENDED I..AIIEl. RATE OF THE HERBl
CIDES USTED BELOW. AMBER MUST BE APPLIED IN 1l\NK ~ FOR USE IN 
Fi'Ll.ON CROI'LAND. 
Amber plus surfactant is known to be physiCaJy compati:lle with the Iollowtng I'Ierbicides: 
Refer to the label of the tank-mix hefbicide used for weedS controlled. direcbOns for use. 
and restrtctions. 

Assert. 2.SE 
Banvel 4SC or SGF 2S 
Bronate«l4E 
Buctnl2E 
Curtal" 2.38 lb. a.iJgal. 
Cunall M 2. nib. a.lJgal. 
diuron (various manufacrurers. 

formulatiOns. and produa names) 
Fallow Master'· 1.6 lb. a.Ugat 

Tank Mixes for HonbH C-..I 

G18moxcneGD Extra 2.5 lb. a.iJgal. 
Hoe00ne3E 
LandmaStere BW 3.1 lb. a.lJga~. 

or Landmaster II 2.2 lb. a.Ugal. 
Lexone 7S0F 
MCPA amine or ester 
Roundupe4E 

. Sencor 750F or Solupak or 4L 
2,4-0 amine or ester 

II he'obit has emerged. apply Amber early postemergence at a standard use rate in com
blOatiOn WIth Banvel + 2.4·0; Budril; MCPA; Lexone: or Sencor. 

Tank Mix with Metribuzln (Laxone or Sencor) for Supp .... lon 01 Downy 
Brome and Ch .. t • 
For suppressiof\lpal'tlai control of doWl"l'f brome and cheat in wl'leat. app(y a standard rate 
of Amber plUS 0.062-0.25 lb. a.UA (2-8 oiJA of 4L or O.083.Q.33 IbJA of 750F) of 
metnbuZin early poStemeTgence. Refer to the Lexone or Sencer label lor rates. timings, 
and restnctIons. sud'I as vartety limitatiOns. 

Tank Mix with Fallow Master for ConalMllion Tillage 
For bumdown pluS residual COI"ItI'OI of weeds In Tabte t, apply a standard rate of ~.r 
plUS labeled rates of Fallow Maller in fallow crootand or at least 1 S days pnor to seeding 
winter or spnng wneat in no-tlilage or reduced-tillage systems. To obtain good SOli activity, 
enough ralnfaU is neeclld to wet the soil 2-3 incnes deep before weed eme~enc8. If 
weeds emerge. control them 'MttI a hertJicide(S) naVing a different mode of actlOM than 
Amber; fo'r example. 2.4~0 + BaI'Ml. 

Tank Mix Application with nlte Fungicide 
For contro( of fool rot in wneat in the Pacific NonnweSt. Tilt tungidd8 may be aPtllied at 
0.25 ptJA in combinatiOn witt! Amber at eitner a sta~rd'or ennanced rate. Aeter to the 
Tilt label lor specific use directiOnS and restrictiOnS. 
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AMBER APPLICATION WITH ORGANOPHOSPHATE INSECTICIDES 

Amber-may be tank-mIxed or applied sequentially ~ reglsterea orgar'\OOhOSPl"&te u-.sec-
11CIdes except malathIon. These Tank: mixtures or sequential applications may cause tem
porary crop disCOloration or crop InJury. esp6C1alty If trle crop IS under er'lVlronrnental stress 
at the tlme of treatment. 

Delay Amoer applicatiOn for at leas: 60 days after an In·furrow applicatIOn of an Of';ano
Phosphate insectiCIde. 

GRAZING AND RE-SEEDING fOLLOWING AMBER 
APPLICATION TO WHEAT. BARLEY. OR fALLOW CROPLAND 

There are no grazing restncttons following Amber application. 

Wheat may be fe-seeded immediatelY atter applicatJon of either a staneard rate or trle 
ennancea rate. 

ROTATIONAL CROP RESTRICTIONS 

The following crops may be planted after Amber aPPlICation WIthOut a fjeld Oioassay, pca
vided the 1ollowlng conditIOns are meT and the reqUired time has elapsed between tria laSt 
Amber application and the crop planting date. 

Wheat 
No rotational restrictions. Refer to Grazing and R .... Mding to'lewlng Amber 
Application to Wh .. t, Saney, or Fallow Cropland section for re-seeding orne tnfervals. 

Barley, Rye, Oats, or Bermudagrass 
1. Six months ONLY under the fOllOWIng conditions: 

A. In CO. KS, MT. NE. OK. SD. TX. Western NO - where soil pH is 7.9 or less - and 
where one appliCation of Amber at a standard rate was made. 

8. In aU states - woere SOIl pH IS 6.9 or lower - ooe application of either a standan::l or 
enhanced rate. 

2. Eighteen months after applicanon oJ either a standard or entlanced rate in areas not 
descnbed abOve. 

Proso Millet 
Four mcnttls after apphcatlon 01 erther a standard or enhanced rate. 

Field Com 
1. Four months ONLY if an IA com hyCnd is planted: either a stancJard or enhanced rate. 

Z. Fourteen mcntt'Is ONLY after appIlCatiort of either a standard or enhanced rate in K5 
and NE, where soil pH'iS 6.9 or lOwer, if a "nonnar (not IAl hybrid is Planted. 

3. Twenty.two monthS after appMcatiOn of either ...... ru or enMncId rate on JDiI with 
pH 1.9 or Iowor. N. _ (noIlR) hjIIIId 10 _. 

4. Thirty-SiX months after application in areas nat desCribed above. Com may be planted 
sooner if a successful field biOassay IS completed. 

Grain Sorghum 
1 Fourteen months ONLY under the tonOWIng condibons: 

A Soil pH 7.9 or lower and" one application of a standard rate In Central iX (excluding 
Panhandle): Western OK (eXCluding Panhanclle): and West Central and Western K5 
and NE. 

B. 5011 pH 1.9 or lOwer and one application of 8fther a standard or enhanced rate in 
Eastern TX; Central and Eastern OK: and Central and Eastern KS. 

2. Twenty-four months after applicatIon of either a standard or entranced rate In areas not 
descnbecl atlOve. 

Soybean. 
,. Eleven monthS ONLY if STST" SO'/b88ns are planted: either a standard or enhanced rate. 

2. Fourteen months ONLY under me· fOllowing condinc)ns: 

A Soil pH 7.5 or lower and a mtnlmum of 25 inct'les cumulative pr9CIprtation from appli
catIOn to p.lantlng. One 8P1Jhca1lOn of a stanoarc rate In Central 1<5. 

B. Soil pH 7.5 or less and a mlnrmum of 25 inches cumulative preCiprtatlOn from appli
cation to planting. One application of a standaro or the enhanced rate tn Eastern TX; 
Central and Eastern OK. 

3. Twenty-Six montns ONLY under the folloWing CQnc1ltlons: 

A. Soil pH 7.5 Of lOWer and a t:umulative precipitatIOn of 46 inches from appliCation to 
Planting. One applicatIOn of the enhanced rate In Central KS. 

B. Soil pH 7.9 or lO~r and cumulative PrecipitatlOO of 46 inches from aPC)liGation 10 
planting. One applicatiOn of a standard rate In Central K5; SQUtt'l Central NE. 

4. Thirty-six mof1thS after applicatIOn of a standard or enhanced rate in areas not descnbed 
aDOVe. Soybeans may be planted sooner if a successful field tlioassay IS COI'1'"IQNItad. 

Sugar Beets. Sunflowers. or <>nlons 
These creps are eJ.1remety senSltMs to lOw levels ot Amber in the soil and should not be 
plant8CI less. than 24 months after any applicatiOn of Amber ana only after a successful 
field Oloa~V is completed. 
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Other Crops 
Ail crops other than wheal baney. rye, oaIS. proso millet bermudagrass, field com. gram 
sorghum. and soybeans unCler me specIfic conditions descnbed aoove. may be seeded 
only after tne completion of a successfullield bioassay and no sooner tnan 4 months after 
application. R.efar to Field Slou.., Instructions secbOn. 

Additional Rotational Precaution 
If both Am. and ,not""r Iultonyluru herblelde or ....." nne been appJled dur. 
Ing I lingle growing .... on, • fleld bloaAlY mwt be performed ~for. planting 
Iny crop except wh .. t In the next growing Huon. If vl'ible Injury, .tand muctlon. 
or yield reduction occurs In the blo .... V. the c:rop must not be IMCMcI. 

FIELD BIOASSAY INSTRUCTIONS 

uSing !\'P1Ca1 tillage. seedmg practices, and timings for ttle partlCUlaJ crop, plant several 
stnps of the desired crop wnety across the field which has been previouSly treated with 
Amber. Plant tne strips perpendicular to the direction Amber was applied. The strips 
shoulO be located so tl"lat all the different field conditions are encounterea. inctuding dif
ferences tn sod texture. pH, and draInage, If the crop doeS not snow visIble symptoms of 
I"JUry, stand reduction, or yield reduction, this field ca,n be seeded witI'l this crop the next 
growing season after the bIoassay. If Visible injury, stand redUction, or yield reduction 
occurs. thiS crop must not be seeded, and the bioassay mustoe repeated the next grow
Ing season. 

AODITIONAL PRECAUTIONS 

1. Do not use Amber In fieldS where the combinatiOn of all three of these cmena occur: 

• Historic average annuaJ rainfall (or the combi:nation of historiC amua! rainfall ptus 
planned IrrigatiOn of the crop) exceeds 3S inches per year, and 

• The ground water tabie IS 30 ft. or less below the soil surface, and 

• The soil is ctassd'ied as a coarse soli (sand or lOamy sand soH texture in the surface 
layer). 

2. When applying 10 wheat. barley, or tallow cropland, do not apply more than one appli
cation of 0.56 ozJA 'or 2 apphcatiOn$ of 0.28 ozJA (separated by at least 60 days) per 
crop. ~it appltCaoons must be made within the same Cl'l::Q)ing season. 

3. When apptytng to pastures, rangeland, or CRP acres, do not: appty more than a total 
01 0.84 ozJA per year as follOws: one application of 0.28 ozJA may t)e applied post
emergence. fOnowed by a second application not more tnan 60 days later at up to 
0.56 ozJA. 

4. 00 not apply Amber or other herbicides wittI the same mode of action Within a 12~ 
month penod atter an Amber applicatiOn, except as directec1 above lor split applica
lions. It additional weed control is needed, use a herbiCide with a (jfferent mode of 
action than' Amber. 

5. 00"", 0f1IIIY __ 4 haulS of..,""-~ ___ or 
irrigollan.-. _ ••• .-, may _ -. ....... I¥ _ ....ay-.:lng --. 6. Do not apply Amber to wheat Of bar1ey undersown witl'llegumes or torage grasses, 
as InjUry to me UndersoWTl crops may occur. 

7 Do not apply Amber to Imgated land if ttle tail water wUl be used on non-target land. 

a, Do not allow spray to dnft to non-target creps. other deSirat:ie plants. recreat.ional 
areas. ornamental plants. or onlo land SCnedUled to be pW'It8d wtth crops other than 
wheat or barley. 

9. Do not apply Al'nQe:r 10 snow-covered soil'or to frozen soil surfaces. Since runoff may 
o<cur. 

, O. Do not appfy AmlJer wnere itS movement tI'IrOugh me scH Of on SOH particJes may 
place It in contact Wttn non-target plants or their roots. 

11. 00 oct apply Amber under conditions when uniform coverage cannot be obtainecl. 

, 2. 00 not apply Amber to stressed or dormant weedS. or when environmental conditiOns 
whICh: stress weedS or cause weed dOrmancy are expected WIthin one week after 
a~icatiCn. 

13. 00 not mix wrtI'I or ap~y seQuentially Wltti malathion .. Tank mixture or sequential appli
catiOn WIth ott'Ier registered organophOsphate InsectiCides may cause temporary crop 
diSc060ration Of crop Injury. Delay Amber appliCatiOn for at least 60 days after an 
in-furrow appbcatiOn of an orgar'lOPllosphate inSeCtiCide. 

~14. Do not apply Amber through irrigatiOn systems. 

STORAGE AND DISPOSAL 

PMtlclde Siorage and Dispaul 
Store In a dry plaCe. 00 not contaminate water, food, or leed by storage or disposal. 
wastes resutting from trle use of tI'\is Product may be dispOSed of on Site or at an approved 
...... _'ladliIY. 
Contal ..... Disposal . 
Do not re-use outer bag. Dispose of outer bag in a sanitarY IandfiU. or by incineration, or 
ov open buming, if allOWed by state-and local auttlOritieS.lf burned, kH(I out of smoke. 

For minor spillS. leakS. etc .. follow all precautions indicated on INS Iat* and clean UQ 
immediately. Take ~ care to aVOid contami(18tion of eQurprnerw: ana tacllities dunng 
cleanup procedures and disposal of wastes. In the event of a maJOr $piN, fire, or omer 
emergency, call 1-800-888-8372, day or night 
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PRECAUTIONARY STATEMENTS 

Hazards to HUmans and Oam .. tic Anima.s 

CAl/TION 
Harmju~ Ii '!',Maled or aosor'Oed through skin. Causes eye Irntalion. AvoId tlreattling spray 
ml.St. A\'Otd contact With skm, eyes, or ctott'llng. 

Statement ot Practical Treatment 
If In ey •• : FiuSh W1!n plenty of water. Get medical at'lentlQn if !rrital!on perSists. 

If on Ikln: Wash WIIM plenry of soap ana water. Get medical anentfon Jf imtation perSists. 

If Inhaled: Remove Victim to tresn air. 

Personal Protective Equipment 
Applicate,.. ,nd other ".ndlert. mUlt w •• r: 

• long-sleeved Shin and long pants 

• Waterproof gioves 
• Shoes pIUS SOCks 

Follow manufacturer's instructions far Cleaning/maintaining PPE. If no SUCh instruCtlOn$ 
lor washabies, use detergent and not water. Keep and wash PPE separat~y Irem other 
laundry. 

Engineering Control Statements 
When handlers use closed systems. encloSed cabS. or aircraft in a manner that meets tM 
reQuirements listed in rne Wol1<er Protection Stanc:lartl (WPS) tor agncuttura! pesticides 
140 CFR 170.240(d){4-6)J. the handler PPE reqUirementS may Oe reduced or modified as 
specified In the WPS. 

User Safety Recommendations 
U .. ,.. should: 

• Wash handS before eating. drinking. Chewtng gum. U$lng tOba~O, or using the 
lollet. 

Environmental Hazards 
For terrestnal uses. do not apply dlr~ to water, or to areas where surface waler is 
present. or to Intertidal areas below the mean high water mark. 00 not contaminate water 
when dispcSlng 01 eqwpment wash waters or nnsate. 

GroundW.ter Advi80ry 
Antler !\as been ldentrlied in ground water sampling lrom a fiefd research study under 
vulnerable conditIons. Ybere IS the ~Itty that Amber may leacn through SOil to ground 
watsr, especaaJIy where SOilS ars coarse and ground waler IS near ttte suriace. Consult 
'frith the pestiQde state lead agency or local agncultUral agencies for Information regard
ing soil petlMObiIity and aquIor ~ in your __ 

CMmIgatIon 
Do noc apply AmDer througn irrigation systems. 

Accu·Pak®. Amber®, and TiltilllrademarkS of Novarns 
U.S. Patent No. 4,514,212 

Assert'!) trademark ot Amencan Cyanamid Company 

. Banvet'll and Weedmastere trademartcs of BASF AG 

Bronatei&-, Buctnle, and WeedOnee trademarks of RhOne-Poulenc Ag Company 

crossoowe. Curtail •. ~razon •. and Slinger. t~demal1tS of DowElanco 

Fallow Masle{", Landmasterill, and Roundup. trademarkS of Monsanto Company 

GramolCOne«.l trademark of Zeneca Ag Products 

Heelan. trademark of Hoecnst-Roussel Agri~Vet COrT'(lany 

Lexonee and STS"" trademarkS of E. J. duPont de Nemours and Company, Inc. 

Sencore trademark of the Paren.t company at Farbenfabri\(&n Bayer GmbH, Leverkusen 

x-nill trademark of Loveland Ind~stnes, Inc. 

C1991 Novanls 

Nowrtls CI'OQ Prot8CtK)n, Inc. 
Greensboro. North Carolina 27419 
NCP 89L7L 0397 
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@
Jlmber® 
HERBICIDE 
ror control of various weeds in 
wheat. barley, pastures, range
land. and Conservation Reserve 
Program Icres-
Active Ingredient 
Triasutfuron: 3-(6-me1hoxy+ 
methyl·' ,3.S-triazin-2-yl)-1· 
(2·(2·chl~OZYi· 
phenytsullonyl}-urea . . . . 75.0% 

Inert ingredients: 25.0'4 
Total: 100.0% 

Amber is water-disQetSibJe granulflS. 

EPA Reg. No. 100-701 
EPAE$L 'OO-SW-OO'@ 
EPA Est 'OO-SW·2@ 
(Superscncrt IS first letter of let number 
OfIl»lIi 
Made in Switzer1and 

Accu·P .. - and Am ........ markS of ....... 
U.S. Patent ffo. .• ,5",212 

01997 Nowanis 
NovartIS Croo PNtection, Inc. 

\GreensbofO. "C 27""9 
NCP 89L71 0397 

8xl.4 OUNCE water-5oU:;je _ 

11.2 OUNCES 
row. NETWEJGHT 

AGRICULTURAL USE REQUIREMEIITS 
Use this product only in ICCCfUInee wrtn itS 
labeling Ind with ttle Wortter Protection 
StanDard •• 0 CFR part 110. Refer to SUDPI ... 
mental labeling under ~lgncultu~ Use 
ReQUirements" in the Directions tot Use sec· 
tion for information about this standard. 

KEEP OUT OF REACH OF 
CHILDREN. 
CAUTION 
Precautionary Statements 
Hutrdl to Humus.llld ~ Ani .... 
Harmful if inhll!eG Of abIorOed through skin. 
causes eye imtation. Avo4d I:IrUIhinG spray 
miSt. Avoid CQntact with Skin. ewes. or dothing. 

statement of PractiCll T,...... 
If in ..,. RUSh wiU'l plenty of __ . Get medi· 
cal attention if jrritation per1istL 

Hono: WasI1wi"'_of_ond_ 
Get me<lical attention if irritation persiStS. 

If inhlled: Remove y;ctim to hsnlir. 
EnYiranmentai Hazardl 
For telTestnai uses, 00 not ..., di~ to 
water, or to lrNI wtHn surfIce water is pres. 
ent or to intertidal areal beICM the mean nigh 
water mark. 00 not contaminate water when 
diSpOSing of equipment .. ~ or rinsIfe. &iofIfId W __ 

Amber !Wi been identified in pm water sam· 
piing from a field tae.-ch sutr under wutner· 
aDie conditions. There is the possabiIit)" that 
Am .... may leach "' ..... IOiI .. ground _ •. _iaIIy ___ .. _ ond QIOUIId 

water is nar tM IUI'f.ce. eor.t .Uh the PIS'" 
tiQde .tate te.:t agenet" or loCal ~ 
avencilS for infonndon ~ soil penn ... 
IbiKIY and oquiIer """"""*' in ,... .... 
c. •• ".AtiOA . 
Do ... aIY-..... InfIIIIOO_ 

th NOVARTlS 



HED Records center Series 361 Science Reviews - File R033419 - Page 90 of 100 

July 13, 1998 

MEMORANDUM 

TO: 

FROM: 

Rick Whiting 
Science Analysis Branch 
Health Effects Division (7S09C) 

Deborah Smegal, Toxicologist 
Toxicology Branch II 
Health Effects Division (7509C) 

THROUGH: Stephen Dapson, Branch Senior Scientist 
Toxicology Branch II 
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 oLthe triasulfuron DERs, except the acute studies. In addition, a risk assessment was 
conducted to address the FQP A of 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 Tif~ RAIF (SPF) pregnant female rats/dose by gavage at dose levels of 0, 100, 300 or 900 
lng/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 mglkg dose groups during the treatment period. At 900 mglkg, 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 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 mglkg dose level 
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 mglkg 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 mglkg. 

The developmental toxicity study in the rat is classified as acceptable Guideline and ~ 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 

. mglkg from days 6 through 18 of gestation, inclusive. 

There were no treatment-related effects on mean body weight, food consumption, mortality, or 
clinical signs. Body weight gain was signifioantly reduced in the does of the 240 mglkg dose 
group from day 6 through 10 of gestation, and was statistically elevated in the does'ofthe 120 
mglkg 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 mglkg, 
based on decreased body weight gain during gestation. The maternal NOEL is 120 mglkg. 

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

The developmental toxicity study in the rabbit is classified as acceptable and~' satisfY the 
guideline requirement for a developmental toxicity stully (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(O, 0.5, 50, or 250 mglkg/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 FIb weanlings. The FIparental 
animals were paired only 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 Fl males were significantly reduced at weeks 
12 and 25, while total body weight gain was significantly reduced in high-dose FO females and 
F I 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 mglkglday) based 
upon significant decreases in premating and total body weight gain for high-dose FO and 
Fl parental animals. The parental NOEL is 1000 ppm (50 mglkglday). 

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

This reproductive study in the rat is' classified as acceptable and m satisfY the guideline 
requirement for a reproductive toxicity study (§ 83-4) in rats. 

Chronic 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 
o.r 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, bedy weight, food consumptien, clinical signs 
oftoxicity, changes in ophthalmolegy, hematelogy, clinical chemistry, urinalysis, ergan weights, 
and gross aI!d histological changes. . 

Significant reductions in mean body weight (25.4% fer 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 
beth sexes in the highest dose groups. There were no treatment-related effects on mortality, 
clinical signs, ephthalmic changes, organ weights, or gross or microscepic pathology. No 

. toxicologically significant effects were observed in the hematolegical, clinical chemistry or 
urinalysis results. Marginal statistically significant increases in relative ergan weights in male 
and female rats were not considered texicolegically 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 net censidered to. 
be texicolegically significant due to. an absence of a dese-respense in histepathologic fmdings. 
A significant increase in mean testes weight was neted in the high dese males, which is not 
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considered to be an adverse effect because it is associated with decreased testicular atrophy. 
Furthermore, adose-related increased iIlcidence 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 offemales in the 6000 ppm group at 
103 weeks (11.8% reduction observed). The chronic toxicity LOEL is 6000 ppm (220.8 
mglkg/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 is 1000 ppm (32.1 mglkg/day). 

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

Oncogenicity feeding study in mice 
EXECUTIVE SUMMARY: 

In a carcinogenicity study (MRID #40728316), male and female CD-1 albino mice [SO/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 mglkglday, respectively; Females: 0, 1.5, 157.5,792.5, or 1473.5 
mglkg/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 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<O.OI) and in females receiving 10,000 ppm (significant, p<0.05). Increased centrilobular 
degeneration, focal accumulation of inflammatory cells, micro granulomas, and pigment 
depositions were also observed in the liver of 10,000 ppm males. 

The incidence of alveolarlbronchiolar 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 alveolarlbronchiolar adenoma and carcinoma was not significantly different. 
Female mice exhibited a negative trend for lung adenomas. The histologic importance of the 
increased incidence oflung 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 mglkglday) based upon centrilobular hepatocytomegaly in males. The NOEL is 
10 ppm (1.2 mglkglday). 

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 mglkglday, respectively) for I 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 dogslsex/dose were sacrificed at 13 weeks. 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. 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. 2.9l± 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 (115, 2/5,316 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 sign..s, 
ophthalmic changes, clinical chemistry, 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 mglkg/day) based upon increased prostate cystic hyperplasia. The 
NOEL is 100 ppm (2.5 mglkg1day). 

This chronic toxicity study in dogs coupled with supplementary historical control data for 
pituitary cysts and prostate cystic hyperplasia (MRID#40542401) is classified as acceptable and 
does satisfy the Subdivision F guideline reqUiremeni for a, chronic toxicity study in dogs (§ 83-
I). 

21 Day Dermal Study in Rabbits 
EXECUTIVE SUMMARY: 

In a 21 day dermal study (MRID #41585801), triasulfuron (94.5%) in 0.5% 
carboxymethylcellulose and O. 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 mglkglday. 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, local irritation, body weight, food 
conswnption, 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, 115 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/kglday exhibited a greater incidence of 
dyspnea (3/5 males and 315 females), and ruffled fur (2/5 males and 515 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/kglday groups (i.e., appearance of symptoms on day 5 and 2, respectively). Sedation 
(115 males and 3/5 females) and abnormal body position (2/5 males and 115 females) were also 
noted in the high dose group. The systemic LOEL is 10 mglkg/day for females and 100 
mg/kg/day for males based upon observations of dyspnea and ruffled fur. The NOEL for 
males is 10 mglkg/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 ~ 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-l albino mice [iO/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/kglday, 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, 10lsex/dose were sacrificed at 28 
days. Parameters evaluated were: moribundity, survival, body weight, food conswnption, 
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 
conswnption, clinical laboratory parameters, and clinical, gross, and histopathological [mdings. 
Urinalysis results were unremarkabk 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<O.OI) 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 2: 10,000 ppm and in males at doses of 2:20,000 ppm. The 
subchronic LOEL is ;;10,000 ppm (1500 mglkglday) based upon hepatocellular necrosis in 
females. The NOEL is <10,000 ppm (1500 mglkglday). 

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 toxicity study (MRID #40271947), triasulfuron (94.5%) was 
administered to male and female Sprague-Dawley Cr1: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 mglkglday, 
respectively). In addition, 51sex 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 1110 and 10115 mid- and high-dose females, respectively). Dose-related 
histopathologic changes were noted in the kidney offemales (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 311 0 and 811 0 females 
in the mid- and high-dose groups, respectively (significance not reported). Significant 
hematological and clinical chemistry fmdings 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 AlG ratio in the 20,000 ppm group. Significant findings in the 
20,000 ppm recovery group include: decreased protein, cholesterol, BUN,chloride, glucose, and 
AlG ratio (females) and increased phosphorus (males). While many of these changes are 
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statistically elevated and consistent with kidney 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 mglkglday). 

This subchronic toxicity study in rats is classified as acceptable and ~ satisfy the Subdivision 
Fguideline requirement (§ 82-1 ) for a subchronic oral study. 

Reverse gene mutation - Salmonella typhimurium 
MRlD: 40271951 
Date: 5/31183 
Core Grade: Acceptable Guideline 
Strains TA 98,100, 1535, 1537, 1538 tested at 0, 4,16,64,256 ,uglO.l ml in absence and 
presence of metabolic activation. Negative up to cytotoxic concentrations, 64 and 256 ,uglO.l m!. 

Reverse gene mutation, recombination and gene conversion in Saccharomyces cerevisiae 
MRlD: 40271952 
Date: 6/29/84 
Core Grade: Provisionally Acceptable 
Strain D7 exposed to test article at 0, 46.9, 187.5, 750, 3000 ,uglml in absence and presence of 
metabolic activation. Negative up to 3000 ,uglm!. Deficiency: not tested up to limit 
concentration for negative study: 5000 ,uglrnl. Provisionally acceptable pending toxicity test 
and new study at 5000 ,uglm!. 

Forward gene mutation in mammalian cells: L5178YITK 
MRlD: 40271953 
Date: 7/31186 
Core Grade: Acceptable 
Cells tested with and without metabolic activation at 0, 260, 520,1040, 1560,2080,2340,2600 
,uglml and 0, 300, 600, 1200, 1800,2400,2700,3000 ,uglrnl, respectively. 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: Acceptable 
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). 

VDS study: DNA damage and repair in vitro in rat hepatocytes 
MRID: 40271955 
Date: 9/6/84; 1219/86 (supplement) 
Core Grade: Acceptable 
Rat hepatocytes exposed to test substance at 0, 2, 10, 50, 250 .ug/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: 916/84; 1219/86 (supplement) 
Core Grade: Unacceptable 
Fibroblasts exposed to test substance at 0, 10, 50, 250 .ug/ml. Negative, however, no metabolic 
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-14C)Phenyl]triasulfuron was studied in 51sex Wistar rats. Material 
administered orally as a single low dose (0.5 mglkg) & high dose (300 mglkg), single low dose 
after daily doses of unlabeled material for 14 days (0.5 mg/kg/day) or single Lv. dose of 0.5 
mglkg. 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, degradation and excretion in the rat after oral application 
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 levels). 

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, sulfate 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 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 ten,atively 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). 
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