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FOREWORD

THI FENSUL FURON

As part of the ongoing efforts to provide a summary of the data
received and to outline the regulatory action on the active

i ngredi ent thifensul furon, a Decision Docunent has been
prepared. This docunment reflects input fromspecialists within
Agricul ture Canada and from key departnental advisors. Based
on the review of all available information and in consideration
of the agronom c benefit to Canadian farners, a regul atory

deci sion has been made to grant registration for thifensul furon
and the end-use product Refine.

A.S. MacDonal d
Pesticides Directorate
Agri cul ture Canada
Otawa, Ontario
KI A OC6
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SUMVARY

The purpose of this docunment is to provide a sunmary of the
data reviewed and to outline the regulatory action on the
active ingredient thifensulfuron.

Agricul ture Canada, with the assistance of advisors from
Envi ronment Canada, Health and Welfare Canada, and the
Departnent of Fisheries and Oceans has conpleted a review
of the avail able data supporting thifensulfuron. The need
for additional data to evaluate the toxicity to aquatic
vascul ar plants has been identified. To mtigate potenti al
ri sk, a 15-m buffer zone around bodies of water and wetl and

areas has been included on the | abel. The need for a
buf fer zone will be reconsi dered once these data have been
eval uat ed.

Wth regard to occupati onal hazard and safety, it is
consi dered that an adequate margin of safety (MOS) exists
for | abel uses with the dry flowable formul ation.

Wth respect to environnental inpact, the conpound

t hi fensul furon has low toxicity to wildlife and soil

m croorgani sns. Direct and indirect effects on wildlife
shoul d not occur. Acute toxicity studies using fish and
aquatic invertebrates indicate that the conmpound is
unlikely to produce toxic effects in aquatic biota. The
proposed use pattern for the Refine formul ati on of
thifensulfuron is unlikely to result in the accunul ati on of
resi dues of the parent conpound or its transformation
products in fish. Algistatic testing indicated |ow
toxicity to the single algal test species which was used as
an indicator species to represent aquatic flora. Data
indicate the |ikelihood of a high MOS for aquatic biota and
mnimal risk to fishery resources.

Data i ndicates that this conmpound has little potential for
bi oaccunul ati on. The environnental studies revi ewed
suggest that if the product is applied according to | abel
directions, the levels of thifensulfuron found in the

envi ronnment should not result in an adverse environnent al

i mpact. The routes for dissipation are hydrolysis,

photol ysis and m crobial transformation.

Thi fensul furon is an effective herbicide for the control of
various broadl eaf weeds in spring, winter and durum wheat,

barl ey and oats. The product has the advantage over other
sul fonyl urea herbicides already registered in that it has

| ess carryover and residual to foll owup crops.

Based on a review of all available information and in
consi deration of the econonm c benefits to cerea
managenent, this herbicide has been granted full
registration status until Decenber 31, 1990.
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2. PESTI CI DE NAME AND PROPERTI ES

2.1 Pesticide Nane

Common Name: thifensul furon nethyl

Chem cal Name: Methyl 3-[[[[(4-methoxy-6-nmethyl-1, 3, 5-
triasin-2-yl) am no]carbonyl]am noj -
sul fonyl ] -2-thi ophenecar boxyl ate

Trade Name: Refine

CAS Registration No.: 79277-27-3

2.2 Physical and Chem cal Properties

2.2.1 Technical Products

Enpirical Fornula: C12H13N506S2

Mol ecul ar Weight: 387.4

Melting Point: 186 C

Vapour Pressure: 1.3x10-10 mm Hg at 25 C

I oni zation Constant: (pKa) = 4.0

Octanol /Water Partition Coefficient (Kow):
3.3 at pH 5
0.027 at pH 7

Water Solubility:
Water solubility at controlled pH at 25 C

pH Solubility of thifensul furon(ng/L)
4.0 24
5.0 260
6.0 2400

Sol vent Sol ubility:
Solubility in various organic solvents at 25 C

mg/ mL
Acet one 11.9
Acetonitrile 7.3
Et hanol 0.9
Et hyl acetate 2.6
Hexane 0.1
Met hanol 2.6
Met hyl ene Chl ori de 27.5
Xyl enes 0.2

Thermal Stability: deconposes on nelting (186 C)
Hydrol ysis Rate: half-life 4-6 days @ ph 5

2.2.2 Fornmul ated Product

Product Nane: Refine

Guarantee: 75%

Flammability: Nonfl ammabl e

Storage Stability: Stable at room tenperature
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DEVELOPMENT AND USE HI STORY

Thi fensul furon is manufactured by |.E. Dupont de Nenmours &
Conmpany. The Canadi an devel opnment program was conducted by
Dupont Canada Inc., the registrant for both the

thi fensul furon, the technical and Refine, the end-use

pr oduct .

The Canadian field testing programw th thifensul furon was
initiated in 1984 and the original subm ssion for
registration was received in 1985.

Thi fensul furon is currently registered for use in many
countries including the United States, the United Kingdom
France and Argenti na.

REGULATORY POSI TI ON AND RATI ONALE

Thifensul furon is one in a series of sulfonylureas whose
her bi ci dal properties were first reported in 1966. These
her bi ci des are inhibitors of plant growmth and control a

wi de spectrum of broadl eaf weeds. In conparison to other
sul fonyl ureas, thifensul furon provides for nore crop
rotation, with |l ess residue carryover and residual,
conmbined with a | ow application rate of 20g/ha (15g ai/ha).

Thi f ensul furon has | ow acute, oral, dermal and inhalation
toxicities in rats and/or rabbits. Studies indicate that
thi fensul furon is not nutagenic or teratogenic and exhibits
|ow toxicity to fish, wildflife and honeybees. Subchronic
feedi ng and reproduction studies as well as chronic feeding
studies in rats, mce, and dogs are also favourable. The
data indicate that when thifensulfuron is used in barley,
oats and wheat, in accordance with the |abel direction,

resi dues are not considered to pose a hazard to consuners.
Agricul ture Canada has concl uded that ground application of
t he end-use product, Refine, if used according to |abel
directions, will not pose an unacceptable risk to the user
or to the environnent.

Bl OLOGI CAL PROPERTI ES

Thi fensul furon is taken up by both plant | eaves and roots.
Once inside the plant it is translocated throughout the
plant. Plant death usually occurs within a week or nore
following treatnent. Crop tolerance is due to the rapid
i nactivation or detoxication of thifensulfuron by the crop.



6. USE SUMVARY AND BENEFI TS

6.1 Cereal Use

Thi f ensul furon herbicide has been field-tested
extensively in Canada over the past five years, alone
and in conbination with other herbicides.

Thi fensul furon, as a 75% Dry Fl owabl e fornmul ati on,
provi des effective control of many broadl eaf weeds in
spring, winter and durum wheat, barley and oats not
under seeded to | egunmes or grasses. The product is
applied early post-energence to the main flush of
actively growing weeds. Warm noist, grow ng
condi ti ons which pronote weed growth enhance
her bi ci dal activity by allow ng maxi num upt ake. The
end-use product Refine 75DF is only to be applied
usi ng ground application equi pment. The use of a
surfactant is recommended when applying the end-use
product alone or in conbination with other

her bi ci des. The product is applied in the spring when
the crop is in the two-leaf stage to flag-I|eaf stage.

6.2 Weeds Controll ed or Suppressed:

Control | ed:

Chi ckweed Lady's thunb Sti nkweed

Corn Spurry Lanmb' s-quarters Vol unt eer rapeseed
Cow cockl e Redr oot pi gweed W I d buckwheat
Green smartweed Russian thistle WIld nustard

Hemp nettle

Suppr essed:

Kochi a

Refine may be tank-m xed with MCPA Amine 500 to
control the above weeds and to control ragweed and
suppress Canada thistle. 1In addition, Refine can be
tank-m xed with Hoe-Grass for control of wild oats.

6.3 Tine and Rate of Application

Refine is applied in the spring when the crop is in
the two-leaf to flag-leaf stage, at the rate of
20\ g/ ha. For best results, applications of Refine
shoul d be made when weeds are actively grow ng and
before the crop canopy cl oses. Weds should be |ess
than 10 cmtall or across. Weds that emerge after
treatment will not be controll ed.
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TOXI COLOGY AND OCCUPATI ONAL EXPOSURE
HEALTH AND WELFARE CANADA | NPUT

The technical material to be manufactured has a purity of
94-100% Al major inpurities have been identified and are
related to the active material. The major toxicity studies
used technical material with a purity of 95.6-98. 0%

7.1 Toxicol ogical Evaluation

Toxi col ogy data submtted in support of the safety of
this herbicide include the follow ng:

a) Technical thifensulfuron has an oral LD50 val ue
inrats in excess of 5000 nmg/ kg and a dermal LD50

value in rabbits in excess of 2000 ng/kg. It has
an inhalation LC50 value in rats exceeding
7.9\nmg/L (gravinetrically determned). It is

mnimally irritating to the rabbit eye and causes
slight irritation to rabbit skin. The technica
material is not a skin sensitizer when tested in
gui nea pi gs.

b) Refine DF, a fornmulation with a guarantee of 75%
t hi fensul furon, has an oral LD50 value in rabbits
in excess of 2000 ng/kg. Due to the |ow proportion
of respirable particles in the DF fornulation, it
is not judged to pose an acute inhal ation hazard.
The DF product is not a skin irritant in rabbit but
is mnimally irritating to the rabbit eye. It did
not elicit a skin sensitization reaction when
tested in guinea pigs.

c) A 90-day rat feeding study with 10\rats/sex/dose
| evel at 0, 100, 2500 and 7500 ppmresulted in a
No\ Observabl e Effect Level (NOEL) of 100 ppm
(5\mg/ kg\ bw) based on treatnment rel ated decreases
in body weight gains at the two highest dose |evels
of 2500 ppm (125 ng/ kg bw/ day) and 7500 ppm
(375\ ng/ kg bw/ day) .

d) A 90-day dog feeding study with four\dogs/sex/dose
| evel at 0, 75, 1500 and 7500 ppmresulted in a
NOEL of 1500 ppm (37.5 ng/ kg bw day) based on
decreased body weight gain in nales at the next
hi ghest dose of 7500 ppm (187\ ng/ kg bw day).

A 1-year dog feeding study with five\dogs/sex/dose
| evel at 0, 50, 750 and 7500 ppmresulted in a NOEL
of 750 ppm (18.7 ng/ kg bw/ day) based on decreased
body wei ght gain in femal es and i ncreased
l'iver/body weight in males at the next highest dose
of 7500 ppm (187 nmg/ kg bw/ day).
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e) A 2-year rat chronic toxicity/oncogenicity study

f)

with 72 rats/sex/dose |evel at 0, 25, 500 and
2500\ ppm resulted in a NOEL of 25 ppm

(1. 25\ mg/ kg\ bw/ day) based on a decrease in body
wei ght gain (mal es) and a decrease in serum Na+
concentrations (males and femal es) at 500 ppm
(25\nmg/ kg bw/ day) and decreased body wei ghts and
decreased Na+ concentrations at 2500 ppm
(125\nmg/ kg bw/ day) in both mal es and fennl es.
There were incidences of 21, 11, 29 and 32% of
mammary adenocarcinomas in females in the 0, 25,
500 and 2500 ppm dose groups, respectively. The

i ncreases were not statistically significant.
Furthernore, review of the in-house historical
control data revealed that this is a comon
tunour. The nean incidence for 11 studies was

12. 7% (range 1.5-23.4% . The incidence in the
concurrent controls (219% was consi derably higher
than the nean, suggesting that in this particular
cancer study the overall incidence of mammary
adenocarcinoma was in general higher. There were
no treatnment-related increases in the incidence of
non- neopl asti c or preneoplastic |esions of the
mammary gl and. There were no mammary tunours in
any animals sacrificed at 12 nonths nor was there
any indication of a decrease in |atency period.
Mean time to tumour (estimated by nmean tine of
death of animals with this tunmour) was 692, 669 and
655 days and the minimumtine on test in any ani mal
with mammary adenocarci noma was 435, 501 and
379\days in the 0, 500 and 2500 ppm dose groups.
Therefore, it is concluded that the slightly

i ncreased incidence in mammry adenocarci noma in
the two hi ghest dose groups is spurious and

unrel ated to treatnment. Therefore, thifensulfuron
is not considered oncogenic or carcinogenic in the
rat.

An 18-nmonth oncogenicity study with

80\ m ce/ sex/ dose at 0, 25, 750 and 7500 ppm
denmonstrated a NOEL of 25 ppm (3.57 ng/ kg bw day).
There was a slight decrease in body weight in
femal es at the 750 ppm (107 ng/ kg bw/ day) and in
both sexes at the highest dose |evel of 7500 ppm
(1070 ng/ kg bw/ day). There was an increased

i ncidence of benign liver cell tunors in male mce
(9/80, 9/80, 12/80, 16/80 at 0, 25, 750, 7500 ppm
respectively) which exceeded historical control

val ues. The incidence of hepatocellular carcinom
was conparable for all male groups, (4/80, 4/80,

2/ 80, 3/80 for control and treatnment groups,
respectively). Wen anal ysed, both separately and
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conbi ned, the incidences of both tunor types are
not significantly different fromcontrols
(Chi - Square and Fischer's Exact, P<0.05). No
increases in these tunors were observed in
females. In view of the (1) common occurrence of
these tunors in control mce, (2) lack of
statistical significance, (3) lack of evidence
suggesting a progression to malignancy, Health
Protection Branch (HPB) does not feel that the
increase in benign liver tunors is biologically
significant and hence thifensulfuron is considered
not oncogeni c or carcinogenic in the nouse.

A conplete battery of nutagenicity tests has been
conducted and found to be negative. The tests were:

i) point nmutation in bacteri al

(Ames) and mammmal i an systens

(CAO HG- PRT/ CHO cel I s)

DNA repair: UDS in rat hepatocytes
chromosomal aberrations in vivo nouse
m cronucl eus test and in vivo rat bone
mar r ow assay.

N’

Phar macoki neti c and nmetabolism studies in rats
denonstrated that thifensulfuron is rapidly
excreted in the urine and feces. As the mpjority
is excreted in the urine, one may conclude that it

i s absorbed, follow ng oral dosing. N nety-six
hours after dosing, less than 1%is present in the
ti ssues and 70-75% of the excreted radioactivity is
the parent material. Several mnor netabolites
have been identified and a nmetabolic pathway was

pr oposed.

A rabbit teratol ogy study with 20 insem nated
rabbi ts/dose level at 0, 30, 200 and 650 ng/ kg bw
denmonstrated a NOEL of 200 ng/ kg bw/ day (actua

| evel by analysis was 157.8 ng/ kg bw) based on
reduced mat ernal body wei ght gains at
650\ ng/ kg\ bw. There was no indication of any
teratol ogi cal effects.

A rat teratology study with 25 mated femal e
rats/dose |l evel at 0, 30, 200 and 800 ng/ kg bw
denonstrated a NOEL of 30 ng/ kg bw day (26.3 by
anal ysi s) based on decreased body weight in the
danms and a decrease in the incidence of the nunber
of male pups/litter observed at the next two higher
doses of 200 and 800 ng/ kg bw day. Fetal body

wei ghts were decreased at 800 ng/ kg bw/ day. One
fetus at 200 ng/ kg bw/ day and two fetuses at
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800\ ng/ kg bw/ day exhi bited m crophthal m a; however
the incidence was within the range of historical
control values. Abnormalities of the renal
papill ae (absent or small) occurred with a conbi ned
incidence of 1/1, 1/1, 1/1, 9/9 (fetuses/litters)
for control and treatnent groups, respectively.

The incidence at 800 ng/ kg bw day is slightly

hi gher than historical control values. In view of
the occurrence of these renal findings at a |evel
whi ch was al so associated with maternal and fetal
toxicity, HPB considers the data to be indicative
of a fetotoxic rather than a teratogenic effect.
The increased kidney weights in weanlings recorded
in the rat reproduction study are supportive of the
sensitivity of the kidney in young ani mals.

J]) A two-generation, four-litter reproduction study
conducted with 20 rats/sex/dose |level at 0, 25, 500
and 2500 ppm showed a No Observabl e Adverse Effect
Level (NOAEL) of 500 ppm (25 ng/kg bw); decreased
body wei ght of dans and increased kidney wei ghts of
weanl i ngs occurred at the 2500 ppm dose | evel
(125\ ng/ kg bw).

Food Exposure

Pl ant netabolism studies indicate rapid absorption and
degradation in cereal plants, with total radioactivity
| ess than 0.005 ppmin grain. Even at four tines the
recomrended application rates, |levels of radioactivity
in treated plants were so |ow that no attenpt was made
to identify the radioactivity. Extensive residue
studi es show that, when applied during early growth
stages at recommended application rates (two-I eaf
stage but before flag-leaf or shot-blade stage), no
resi dues of parent conpound are detected above the
sensitivity of the analytical method (0.02 ppm in
wheat, oats and barley grain at harvest. No residues
are detected in cereal straw (<0.05 ppm. A residue
decline study indicates that even at 4 tines the

maxi mum proposed rate, residues in green cerea

foliage will be very low (<0.1 ppm) 7 days after

appl ication.

HPB estimates that the maxi mumtotal theoretical daily
i ntake (TDI) of residues from wheat, barley and oats,
assum ng residues at 0.1 ppmat all times, would not
exceed 0.0004 ny/ kg/day. HPB has estimted the
acceptable daily intake (ADI) to be 0.01\ng/ kg bw day
based on the | owest NOEL of 1.25\ng/kg bw/ day in the
rat chronic/oncogenicity study and using a 100-fold
safety factor. Therefore, the TDl is well below the
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estimted ADI of 0.01\ng/kg/day. Furthernore, it is
expected that residues would be below the Iimt of
detection, nanely 0.02 ppm and thus intake shoul d not
exceed 0.00007\ nmg/ kg/ day.

7.3 COccupational Exposure

An exposure study on thifensul furon was not

subm tted. However, HPB had agreed to utilize the
exposure study submtted by the registrant for a
simlar product, DPX-W189 (d ean or chlorsul furon),
unl ess problens were identified as a result of their
review of the toxicology data or circunstances
regardi ng the use of the new product changed. The HPB
agreed to use the surrogate exposure data because the
two products are structurally simlar, they are both
dry flowables, simlar crops are treated and sim | ar
application equi pnment is used. The study was al so
conducted at twi ce the application rate recommended on
the | abel for thifensulfuron.

In the exposure study, three farners m xed and applied
DPX-WI189 (G ean) by ground rig to 16 ha each. Two
farmers used open cab tractors and one used a cl osed
cab. The operations were between one and two hours in
duration. Applicators wore coveralls, boots and two
wore hats. Both dermal deposition and inhal ation
exposure were nonitored. The dermal deposition ranged
fromO0.004 to 0.005 ng/kg-bw/ I b ai. The inhalation
exposure was negligible, all sanples were | ess than
the limt of detection. To estimte exposure to a

70\ kg farmer wearing |long pants, short sleeves, boots
and no gl oves, and treating 80 ha (200 acres) at the
maxi mum application rate (0.020 Ib ai/acre) for

thi fensul furon (Refine) the dermal deposition estimate
fromthe G ean study was used. This resulted in an
estimte of dermal deposition of 0.019\ng/kg-bw day
for workers using Refine. Since a dermal penetration
study was not subm tted, HPB has assunmed 100%
absorption. These figures nust be viewed with sone
caution since they are based on only three workers who
were monitored for 1 to 2 hours each during

m xi ng/ | oadi ng and application. Exposure during

cl eanup and repair was not considered. Furthernore
only one inside chest patch was used to estimate
exposure to all covered areas of the body and no field
recovery studies were conducted. It should also be
noted that exposure to all body regions other than
hands and forearnms was | ess than the limt of

det ecti on.
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The nost prom nent toxicological effect was a
reduction in body weight with the | owest NOEL bei ng
1.25 ng/ kg/day in the rat chronic/oncogenicity study.
The estimated exposure for workers using Refine is
0.019 ng/ kg/ day based on dermal deposition in the

G ean wor ker exposure study. Although some caution
shoul d be exercised in viewing this figure because of
the study limtations noted previously, a conservative
assunmption of 100% absorption has been made in the
absence of dermal absorption data for Refine. Based
on the dermal deposition value and the NOEL of

1. 25\ ng/ kg- bw/ day, there is a MOS of approximately 60
for workers exposed to Refine. In view of the

t oxi col ogi cal end-point and the assunption of 100%
absorption, HPB considers the MOS to be adequate for
occupati onal exposure.

8. ENVI RONMENTAL ASPECTS:

ENVI RONMENT CANADA | NPUT

8.1

Overall Sunmmary

When used according to |abel instructions, Refine is
unlikely to be acutely or chronically toxic to
non-target organisns. The toxicity of the parent
conpound and the transformation products to aquatic
and terrestrial invertebrates was judged to be very
low. Direct and indirect inpacts, through food
removal , on wildlife should not occur.

Regardi ng the inpact of Refine on vegetation, the

al gal growth inhibition study indicates that the use
of Refine should not lead to an inpact on fresh water
al gae even under a worst-case scenario. However, the
| npact of Refine on vascular plants remains to be
addressed. Therefore, because of concerns regarding
the |ikelihood of entry of the conmpound into bodies of
water and the lack of data on its toxicity to aquatic
vascul ar plants, a 15-m buffer zone is recomended
around bodi es of water and wetl and areas until further
data are provided.

Envi ronnental Chem stry and Fate

i) Sunmary

The parent conpound has a short persistence in soi
and al though the results of |aboratory studies
suggest a potential for leaching, its fast
transformation under field conditions mtigate the
ri sks associ ated with groundwater contamnm nati on.
Because of the high water solubility of
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thifensul furon, there is no risk with

bi oaccunul ati on. Under both aerobic and anaerobic
conditions, thifensulfuron is rapidly transformed
into several transformation products. The data
subm tted by the applicant indicate that the
toxicity of these transformation products to
non-target organisns fromboth terrestrial and
aquati c ecosystens is mninmal.

Mobility

Thi f ensul furon has a very | ow vapour pressure,
which mnimzes potential for volatilization under
field conditions. Both |aboratory studies on
mobility, i.e., adsorption-desorption and | eaching

studies, indicate that thifensul furon my |each in
soils. The mobility of thifensulfuron was
inversely correlated with the organic matter
content of the soils. However, the potential for
groundwat er contam nation was not confirmed by the
results of field studies. Mst of the

radi oactivity did not leach to nore than 12 to 23
cm (5 to 9 inches). Biotransformation is
responsi ble for this situation.

Per si st ence

Thi fensul furon is stable to hydrolysis at pHs 7
and 9. At pH 5, the DT50 was approxi mately 5

days. Photolysis, either in aqueous solutions or
on soil, does not constitute a significant route of
transformation.

Under | aboratory conditions, biotransformtion
studies in soils and aquatic systens (natural water
and sedinment) indicate that m crobial degradation,
under both aerobic and anaerobic conditions, is the
maj or route of dissipation of thifensulfuron in the
environment. The follow ng half-lives were
reported: 2-6 days in non-sterile soils, 24-32
days in sterile soils; in aquatic systenms under
anaerobic conditions 2.5 weeks and 2.5 nonths in
non-sterile and sterile aqueous sol utions,
respectively.

Results fromfield studies conducted under Canadi an
and Anerican conditions do not indicate any
potential for groundwater contam nation. The
reported half-lives for the parent conmpound were
between 5.8 and 16.5 days.
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Environnental Toxi col ogy

i)

Sunmary

When used according to |abel instructions, Refine
is unlikely to be acutely or chronically toxic to
birds or manmals as well as terrestrial and aquatic
invertebrates. It should be nentioned, however,
that some of the transformation products of

envi ronnent al breakdown have not been identified as
mammal i an nmet abolites and are thus of unknown
manmmal i an toxicity.

No data were avail able to adequately evaluate the
ri sk to anphi bians and reptiles. The toxicity to
aquatic and terrestrial invertebrates was judged to
be very low, thus inpacts on wildlife due to food
renmoval should not occur. Regarding the inpact on
al gae, the algal growth inhibition study indicates
that the use of Refine should not |lead to an inpact
on freshwater al gae even under a worst-case
scenari o.

The high water solubility of the conmpound, its
hydrolytic stability at a pH of 7 or above and its
potential for leaching in soil suggest there is a
potential for exposure of aquatic vascul ar plants
in water bodies and wetl| ands adjacent to treated
fields followng runoff events. |In addition, the
hi gh herbicidal activity of Refine, the | ack of
data on the effects of sulfonylurea herbicides on
aquatic vascul ar plants and the potential for
off-target drift during application underline this
concern.

To mtigate potential risk to aquatic plants the

| abel has been anended to include a 15-m buffer
zone around bodi es of water and wetl and areas unti l
data are provided and evaluated on the toxicity of
Refine to aquatic vascular plants. The need for a
buffer zone will be reconsi dered once these data
have been eval uat ed.

Esti mat ed Environnental Exposure

Estimating the risk posed by a pesticide to
wildlife involves exam ning | aboratory-derived
toxicity data in |light of exposure scenarios. The
|atter are developed frominformtion on the use
pattern of the conpound and its intended effects,
and on the biology of species of concern and their
habitat. Wth regard to the herbicide Refine two
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potential routes of inpact on wildlife are
identified: 1) a direct toxic effect, either acute
or chronic, via consunption of contam nated food,
and 2) an indirect effect through an inpact on
wildlife habitat by way of the elimnation of food
sources or vegetative habitat.

iii) Estimated Environnental Concentrations

In this review, environnmental concentrations are
estimated using the limted data avail able and
sinpl e worst-case scenarios where it is assuned

t hat habitats of concern are directly oversprayed.

Maxi mum pl ant residues i mrediately foll ow ng
application of 15 g ai/ha are estimated to be
4.5\mg ai/kg (dry weight). Assum ng that surface
resi dues on small insects would be of the sane
order of magnitude as those on plants of simlar
surface mass ratios, maximum arthropod residues of
3.1\nmg ai/kg (dry weight) are expected for an
application rate of 15 g ai/ha.

Thi fensul furon is not |ipophilic (Kow 0.027) and

t hus bioconcentration in prey such as soi
invertebrates is unlikely. Maxinmum soil residues

i mredi ately follow ng application of 15 g ai/ha are
predicted to be 0.008\ng ai/kg (dry weight),
assum ng a soil bulk density of 1.2 g/cnB8 (dry

wei ght) and a sanpling depth of 15 cm

The worst-case estimted environnment al
concentration (EEC) that could result fromdirect
overspray of a water colum 0.5 m deep, at
15\g\ai/ha is 0.003 ng ai/L (assum ng uniform

m xi ng) .

Toxicity to WIld Birds

The acute oral toxicity of thifensul furon has been
studied in the mallard duck. The acute dietary
toxicity has been studied in the mallard duck and the
bobwhite quail. Based on these data, the acute LD50
of the technical product in mallard ducks is greater
t han 2510 ng ai/kg-bw and the acute NOEL is
1000\ ng\ ai / kg-bw. The only statistically significant
subl et hal effect reported was reduced bodywei ght gain
at doses of 1590 ng ai/kg bw and above.

In the dietary studies, the NOEL and LC50 were
greater that 5620 ng ai/kg diet in both the mallard
duck and bobwhite quail
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No data were avail able on the netabolism or
phar macoki netics of thifensulfuron in avian species.
No avi an reproduction studies were submtted.

Ri sk estimates (i.e., ratio of expected exposure |evel
to level causing toxic effect) for a bobwhite quail
consum ng 8.9% of its bodyweight daily in vegetation
and for a Carolina wen ingesting 34% of its body

wei ght in insects per day were cal cul ated. The
estimates are in the order of 10-4 and indicate that
thifensulfuron is unlikely to pose a direct hazard to
bi rds when used as proposed. The risk posed by
environnmental transformati on products i s unknown.

Toxicity to Wld Mammal s

The results of netabolism studies in the rat indicate
that the compound is excreted nostly unchanged (70 to
94% and mainly in the urine. At |ow doses, 71 to 92%
is excreted in the urine while nore than 94%i s
excreted in the urine at higher doses. At the high
dose, there is sex variation in the urinary/feca
excretion ratio.

Hi gh dose excretion was del ayed relative to excretion
of the Iow dose. All tissue levels were | ow at

96\ hours post-dose (<0.1 ug/g for the | ow dose and
<15\ug/g for the high dose). There was no indication
of significant selective retention of thifensulfuron
or netabolites. Each of these netabolites constituted
<3% of the adm ni stered dose.

The LD50 of the technical product in nmale and fenale
rats is >5000 ng ai/kg bw. Sublethal effects at this
dose included crusts on genitalia, diarrhea, stained
peri neum and very slight, sporadic weight loss. 1In
rabbits, the dermal LD50 of the technical product

was >2000 ng ai/kg bw.

In a two-week (10-dose) short-termrat study with the
techni cal product, the LD50 and the NOEL were
>2200\ ng ai/ kg bw day.

Reproducti on and devel opnental studies on rats and
rabbits with the technical product indicated no
reproductive effects of significant concern. 1In the
rat study, the incidence of small renal papilla was

i ncreased at 800 ng ai/kg bw day but maternal toxicity
was al so evident at this dose.

The acute oral LD50 of the formul ated product,
Refine (75% ai), in rats was >3750 ng ai/kg bw.
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Subl et hal effects included wet or stained perineum and
slight sporadic weight loss in the femal es and
di arrhea in both sexes.

The acute dermal LD50 of Refine was
>1500\ ng\ ai / kg\ bw, tested on abraded skin in rabbits.
Dermal erythema was observed which cleared in seven
days.

It is of some concern that acute toxicol ogical testing
has focused on only one species, the rat. A dernal
test was conducted on rabbits but dermal absorption
was not determ ned and may be |low for a conpound with
such a I ow Kow. Based on the report summaries for
90-day studies on rats, mce and dogs, as well as
maternal toxicity data in devel opnental studies with
rats and rabbits, the rat appears to be the nost
sensitive species tested.

Therefore, based on the avail abl e toxicol ogy data on
thifensulfuron, the risk factors estimated for a rat
feeding on vegetation (5% bw day) are very | ow
(<\I'\'x\'10-3). The risk posed by environnent al
degradati on products, however, is unknown.

Toxicity to Anphi bi ans and Reptil es

No data are available to evaluate risk to anphibi ans
and reptiles fromthe use of thifensulfuron.

Toxicity to Aquatic | nvertebrates

The 48-hour LC50 study conducted on Daphnia magna
clearly indicates that the technical conpound is not
toxic to Daphnia magna. The LC50 as estimated at
greater than 1000 ng/L which is at |least five orders
of magnitude greater than the esti mated worst case
concentration of 0.003 ng ai/L. The toxicity to
Daphni a of transformation products found in aquatic
envi ronment has been tested at 100 tinmes the EEC and
no nortalities were reported after 48-hour exposure.

Toxicity to Terrestrial |nvertebrates

The data subm tted denpnstrate the |ow toxicity of
Refine and its transformati on products to honeybees.
The data presented indicate that the contact LD50 is
greater than 12.5 ug/ bee.

Concerning earthworms, no nortality is reported after
the 14-day exposure period at the concentration of
2000 ng/ kg (approxi mately 200,000 times the expected
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envi ronnmental concentration). The 14-day exposure
time allowed the transformati on of the parent product
and therefore the results of this test can al so be
used to denonstrate the low toxicity of the
transformati on products found under aerobic soi
conditions to earthworns.

Habi t at Consi derati ons

1) Aquatic Invertebrates

The differences between expected concentrations in
wat er and the LC50 for D. magna is so |large that
secondary effects on wildlife due to food
deprivation in aquatic habitats are not |ikely.

ii) Terrestrial lInvertebrates

Little inpact is expected on terrestri al
i nvertebrates and, consequently, secondary effects
on wildlife are unlikely.

Pl ant s

Algal Gowth Inhibition Study: The study provided by
the registrant dealt with the toxicity of the
techni cal conpound thifensulfuron to the green al ga
Sel enastrum capricornutum The endpoints reported
wer e:

- *EbC50 (72 hours) = 14.5 ng/L using area under the
curve

- *ErC50 (0-24 hours) = 17.0 ng/L using growth rates

- NOEL - 5.0 ng/L

*EbC
*Er C

reducti on of biomass by 50%
reduction of growth by 50%

The expected environnental concentration under a

wor st-case scenario of a direct overspray of a 0.5-m
deep pond at maxi mum recommended rate is
0.003\nmg\ai /L. Under these circunstances, the risk
factor using the NOEL, is 0.0006. It, therefore,
appears that the use of thifensulfuron should not |ead
to an inmpact on freshwater al gae under normal use
condi ti ons.

Ot her Non-target Plants: No other data were provided
to assess the potential inpact of Refine on either
terrestrial or aquatic non-target plants. This raises
concerns about the potential inpact of Refine on
aquatic plants. The high water solubility of the
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conpound, its hydrolytic stability at a pH of 7 or
above, and its potential for |eaching suggest that
contam nati on of water bodies follow ng runoff events
Is possible. In light of the lack of toxicol ogical
data and the added potential of off-target drift, a
15-m buffer zone is recomended around bodi es of water
and wetland areas to mtigate the risk.

9. EEEECTS ON FI SH,_ FI SH HABI TAT AND FlI SHERY RESOURCES:

FI SHERI ES AND OCEANS CANADA | NPUT

9.1

Fi sh

Acute toxicity of thifensulfuron to fish has been
denonstrated to be very |ow with 96-hour LC50 val ues
greater than 100 ng/L for both rai nbow trout

(Oncor hynchus nykiss) and bluegill sunfish (Lepom s
macr ochi rus) generated under static, unaerated test
condi tions.

The octanol :water partitioning coefficient (Kow) for

t hi fensul furon was reported to be 0.027 (pH 7 and

25 C). However, no confirmatory data report was
avai l able to the Departnment of Fisheries and Oceans
for review. This value indicates a very | ow potenti al
for accumul ation in biota, which was confirnmed by a
correspondi ngly | ow bi oconcentration factor,
denonstrated for bluegill sunfish, in which a BCF of
1.0 was reported for all tissues (edible, inedible
and whole fish) at all sanpling tines.

The Departnment of Fisheries and Oceans has received no
data relating to chronic exposure toxicity testing of
fish using Refine, its active ingredient

thi fensul furon, or any of its transformation products.

Fi sh Habi t at

Acute toxicity of thifensulfuron to Daphnia magna
(a\representative fish food species) has been shown to
be extremely | ow, as denonstrated by a 48-hour LC50
val ue of greater than 1000 ng/L which was generated
under static, unaerated conditions. Mjor
transformati on by products have al so shown to be not
acutely toxic to D.\magna under simlar test

condi tions.

Al gistatic testing of thifensul furon indicated |ow
toxicity to the algal test species Sel enastrum
capricornutum wth EC50 values of 14.5 and 15.0
mg/ L (50% bi omass reduction at 72 and 120 hours,
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respectively) and of 17.0 nmg/L (50% reduction in
gromh rate over 0O to 24\ hours).

The Departnment of Fisheries and Oceans has received no
data relating to toxicity testing conducted on aquatic
macr ophyt es.

Movenent into and Transformation in Aguatic
Environnents

The mobility of thifensul furon has been denonstrated
to range fromintermediate nmobility (EPA Class 3) to
very nobile (EPA Class 5), based upon the results of a
soil thin-layer chromatography study. Thifensulfuron
was found to be poorly adsorbed into sandy | oam soils
and only weakly adsorbed onto silt loamsoils. In
addi tion, the chem cal was readily desorbed fromthe
silt loamsoils but nore tightly retained on the sandy
| oam Ease of adsorption and desorption appeared to
be related to the organic matter content of the soils.

Under field conditions, typical |eaching depths were
reported to be less than 12.5 cm wth a maxi num of
22.5 cm observed with well-aged sanples. This
indicated limted nobility in the soils investigated.

Water-solubility of thifensulfuron was denonstrated to
be strongly pH dependent, increasing rapidly from 24
to 2400 ng/L over a pHrange of 4 to 6 (25 C). This
hi gh water solubility at environmental pH s, conbined
with a reportedly |ow vapour pressure of

1.3\ x\10-10 mm Hg (at 25 C), would result in this
conpound having a |l ow fugacity in water and a limted
tendency to dissipate fromaquatic systens into the

at nosphere.

Hydr ol ysis of thifensul furon was shown to be
noderately rapid under acidic conditions (half-life of
4-6 days at pH 5), but to be very slow above pH 7
(82-92% remai ning after 30 days).

Photolysis in water was relatively constant over a
tested pH range of 5 to 9, using sterile, buffered,
aqueous solutions of thifensulfuron. A photolytic
half-life of 4 to 5 days was reported for

t hi fensul furon, although discrepancies in the results
of the study indicate that the conmpound may be nuch
nore photolytically stable.

As in the hydrolysis and photol ysis studies,
| aborat ory aquati c anaerobic studi es using
t hi fensul furon showed increasing concentrations of
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pol ar transformation products over tinme. Partitioning
of parent thifensulfuron into sedinments could be rapid
(a\correlation with soil percent organic matter was
observed, especially in sterile systens). However,
the resulting transformati on products subsequently
noved into the overlying water. Sterile and
non-sterile test conditions both yielded qualitatively
simlar transformation products. However, the rate of
formati on of these products was 4 to 5 tinmes faster
under non-sterile conditions. The DT50 for

thi fensul furon determ ned to be approximtely three
weeks in non-sterile systenms, was about three nonths
in sterile test systens, thereby indicating the

| nportance of anaerobic mcrobial nmetabolic activity
in the initial step in the transformati on process. At
the conclusion of the test, the percent recovery of
originally applied 14C (applied as

14C-t hi fensul furon) remained high in both sterile
(95% at day 280 vs 103% at day 0) and non-sterile
systens (89% at day 280 vs 105% at day 0), confirm ng
t hat dissipation through volatilization or C02
formation is unlikely under aquatic anaerobic
condi ti ons.

The Departnment of Fisheries and Oceans has received no
data relating to aquatic aerobic studies using
t hi f ensul furon.

| npact Assessnment

Thi fensul furon, the active ingredient in Refine
her bi ci de, represents a new class of conpounds known
as sul fonylureas. As a group, these chenmi cals are
capabl e of high |levels of selective herbicidal potency
at relatively | ow doses, due primarily to their
specific node of action. This node of action involves
i nactivation of acetol actate synthese, an enzyne
responsi ble for the synthesis of certain am no acids
which are essential to sonme plants.

Refine is recommended for ground application only, at
a rate of 15 g ai/ha, for the selective post energence
control of broadl eaf weeds in wheat, barley and oats.
The predicted maxi num environmental concentrati on,
resulting fromthe hypothetical application of Refine
(at the label rate) as a direct overspray of a water
body of 0.5-mdepth, is 3 ug ai/L, thereby indicating
the |ikelihood of a considerable MOS for aquatic
biota. The limted potential for novenment of Refine
i nto aquatic ecosystens, its |low acute toxicity to
aquatic organisnms and its |ow potential for
concentration through aquatic food chains indicate
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that m nimal aquatic inpact can be expected fromthe
use of this product. These conclusions are based,
however, upon data generated only through | aboratory
studies and soil field trials, and are supported by a
predi cted maxi mum environnmental concentration which
has been estimated fromthe | abel application rate of
Refine to typical fish habitat. No data fromfield
aquatic studies were avail able to the Departnent of
Fi sheri es and COceans for review, which would provide
confirmation of the fate, persistence and effects of
Refine in aquatic ecosystens.



