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This document is the revised human hedlth risk assessment for the reregigtration of the herbicide,
sodium acifluorfen. Incorporated into this risk assessment are anew Q,*, caculaion of new drinking
water levels of concern (DWLOCs) for carcinogenic risk, and anew dietary assessment for
carcinogenic risk. There are new occupationd and residentid assessments which incorporate an
exposure monitoring study, adidodgeable foliar resdue (DFR) study, and new transfer coefficients for
post gpplication exposure. Since residentia risk does not now exceed alevel of concern, a short-term



aggregate assessment and short-term DWLOCs were a so cal culated.

In this new assessment, there are no mgor changes in dietary risk from food and water exposure or for
occupationa exposure. The principa changein this risk assessment, in comparison to the previous
assessment, isthat residentia exposure for carcinogenic and non-carcinogenic risks are now calculated
to be below aleve of concern, as described below.

Acute, chronic, and carcinogenic dietary risks from food are not of concern. Acute and chronic
DWLOCsindicate that water exposure is not of concern for non-carcinogenic risks. For carcinogenic
risk, the DWL OCs calculated with the new Q,* are less than modeled water concentrations, meaning
that there may be carcinogenic risks from drinking water and further water monitoring may be needed
to refine the drinking water exposure estimate.

There are concerns for two exposure scenarios for private growers and professiond pesticide
gpplicators mixing/loading liquids for aerid gpplication or for groundboom application a the basdine
level of protection. The caculations of private grower and professond acifluorfen applicators cancer
risksindicate that two scenarios (mix/load liquids for aerid application and mix/load liquids for
groundboom application) exceed 1.0 x 10* at the basdine level.

There are no concerns for residentia use, for residentia post-application exposure, or for post-
application exposure to workers.

The regigtrant has submitted 2 new toxicity studies (a subchronic study in mice and a hepatic cell
proliferation study in mice) and a proposa for re-classfying the carcinogenicity of sodium acifluorfen.
The submissions propose a mechanism for carcinogenicity of sodium acifluorfen based upon
peroxisome proliferation. These submissions have not yet been eva uated.

Attached are the new dietary exposure analysis and the new occupational and residentia exposure
assessments.
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1.0 EXECUTIVE SUMMARY

This document is the revised human hedlth risk assessment for the reregigtration of the herbicide,
sodium acifluorfen. Incorporated into this risk assessment are anew Q,*, caculation of new drinking
water levels of concern (DWLOCs) for carcinogenic risk, and a new dietary assessment for
carcinogenic risk. There are new occupational and residential assessments which incorporate an
exposure monitoring study, a didodgeable foliar resdue (DFR) study, and new transfer coefficients for
post application exposure. Since residential risk does not now exceed aleve of concern, a short-term
aggregate assessment and short-term DWLOCs were a so cal culated.

Sodium acifluorfen is a diphenyl ether used as a contact herbicide for selective pre- and post-
emergence control of annua broad-leaf weeds and some grasses in rice, peanuts, and soybeans.
Resdentid homeowners may use sodium acifluorfen products as a spot treatment weed killer.

Tolerances for plant and anima commodities are expressed in terms of the combined residues of
sodium acifluorfen and the acid, methyl ester, and amino metabolites. It is recommended that livestock
tolerances be revoked becauise there is no reasonable expectation of residues being transferred to
livestock commodiities via consumption of feed items derived from crops treated with sodium
acifluorfen according to the current use directions. The residues of concern to be used for the
assessment of drinking water exposure and risk are acifluorfen and acifluorfen amine. In this document,
the term, “sodium acifluorfen”, refers to the registered pesticide and the term, “acifluorfen”, refers
genericaly to sodium acifluorfen or to the acid acifluorfen metabolite.

The toxicity database is adequate for selecting toxicity endpoints for risk assessments, dthough a
developmentd neurotoxicity study is required because of neurotoxicity which occurred in a
developmentd rat study (dilated laterd ventricles of the brain).

Sodium acifluorfen has low acute ora, derma and inhdation toxicity, and is not a skin sengtizer, but
caused severe eye and moderate skinirritation. Liver and kidney toxicity occurred in subchronic and
chronic toxicity sudies.

Acifluorfen produced a gatistically sgnificant increase in the incidence of liver tumors (adenomas and
carcinomas) and stcomach tumors (papillomas) in mice and is classified as a Group B2, probable human
carcinogen. The Q;* is5.30 x 102 (mgkg/day)™*. Acifluorfen was negative in severd genetic
toxicology studies but was weskly mutagenic in a bacteria reverse mutation assay when activated and
was weakly recombinogenic in Saccharomyces cerevisiae when nonactivated.

A developmentd toxicity study in rats found quditative evidence of increased susceptibility of offspring
because developmentd toxicity (increased resorptions, reduced fetd weights, dightly dilated |aterd
ventricles of the brain, hemorrhage in the eyebdl, dight dilation of the rend pelvis, hemorrhagein
peritoned cavity and subcutaneous spaces, and changes in ossification) was accompanied by minimal
maternal toxicity (excess sdivation and piloerection). Increased resorptions occurred in a
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developmentd toxicity study in rabbits. Toxicity in a 2-generation reproduction study in rats included
increased pup mortaity and kidney lesions, there were no changes in reproductive parameters.

The FQPA safety factor should be retained a 10x when assessing acute dietary and short/intermediate-
term residentia (non-occupationd) exposures for females 13-50. The 10x safety factor was retained
for these exposure scenarios because there was a quditative increase in susceptibility in the rat
developmentd study and since there is a datagap for a developmenta neurotoxicity study. The FQPA
safety factor should be reduced to 3x when assessing chronic dietary and long-term residentia (non-
occupationa) exposures for females 13-50 and infants and children subgroups. The safety factor was
reduced to 3x because there is a data gap for the developmenta neurotoxicity study. The quditative
increase in susceptibility seen after in utero exposure in the developmentd rat study has no bearing on
chronic exposure scenarios.

The acute population adjusted dose (aPAD) for dietary exposure for females 13+ years of age is 0.02
mg/kg/day and is based upon decreased fetal body weights and an increased incidence of dilated latera
ventricles of the brain in adevelopmentd rat sudy (NOAEL = 20 mg/kg/day). An aPAD was not
selected for other population groups. The chronic PAD (cPAD) for the generd population is 0.013
mg/kg/day based upon kidney lesionsin both generations of a 2-generation reproduction study
(NOAEL = 1.25 mg/kg/day). The chronic PAD for femaes 13+, infants, or children is 0.004
mg/kg/day from the same study. The endpoint for short- or intermediate-term dermd or inhaation is
the NOAEL of 20 mg/kg/day from the developmental rat study based upon decreased fetd body
welghts and an increased incidence of dilated latera ventricles of the brain. The Q*, for carcinogenic
effectsis 5.30 x 10 (mg/kg/day) based upon liver tumors and stomach tumorsin amouse

carcinogenicity study.

A dietary exposure less than the acute or chronic population adjusted dose (PAD) is not considered to
be of concern. Calculated acute and chronic dietary exposures were dl less than 1% of the PAD and
were not of concernin atier 3 analysis using anticipated residues and per cent crop trested data. For
dietary carcinogenic risk, the Agency’s level of concernis 1 x 108, Calculated dietary exposure
resulted in alifetimerisk of 2.2 x 108 which islessthan the level of concern.

Drinking water exposure to acifluorfen may occur due to use of the herbicide, sodium acifluorfen, or
may be present as a degradate of the herbicide, lactofen. Acifluorfen was detected in severa
monitoring studies for water. Acifluorfen was detected in 56 out of 283 ground water samples with
concentrations ranging from 1 to 46 ug/L. The overdl mean for the 56 detectionswas 8.36 ug/L. The
Pesticides in Ground Water Database (PGWDB, USEPA, 1992) reported residuesin 4 of 1185 wells
sampled with concentrations ranging from 0.003 to 0.025 pg/L. The only surface water monitoring for
acifluorfen isthat from the USGS National Water Quaity Assessment (NAWQA). The NAWQA
study reports a single acifluorfen detection of 0.17 pg/L out of 965 samples collected from mgor
aquifers and 1 detection (0.07 pg/L) out of 314 samples collected from shallow urban ground water.

Drinking water levels of comparison (DWLOCs) were caculated for use as a surrogate measure of
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exposure because uncertainties in the water monitoring data precluded their use in quantitative risk
assessments.

The DWLOCs were compared to modeled concentrations of acifluorfen calculated by the
Environmenta Fate and Effects Divison, usng PRZM/EXAMS and SCI-GROW modding software.
The only scenario in which modeled water concentrations exceeded the drinking water level of
comparison isfor cancer risk. In this case, modeled concentrations for sodium acifluorfen in ground
water (10.3 Fg/l) and for acifluorfen as alactofen degradate (5.4 Fg/L) exceeded the DWLOC (0.7
Fg/L). The modeed concentration from sodium acifluorfen in surface water (1.4 Fg/L) only dightly
exceeded the DWLOC (0.7 Fg/L). This meansthat there may be concerns for cancer risk by drinking
water exposure and further water monitoring isindicated for refining drinking water exposure estimates.

The margins of exposure (MOES) for two exposure scenarios for private growers and professiona
pesticide applicators mixing/loading liquids for aeria application or for groundboom application are less
than 100 at the basdine leve of protection, and therefore exceed aleve of concern. The MOEs for
the remainder of the exposure scenarios are above 100 for baseline and higher levels of mitigation and
therefore do not exceed HED’ slevel of concern.

The cdculations of private grower and professiona acifluorfen applicators cancer risks indicate that
two scenarios (mix/load liquids for aerid application and mix/load liquids for groundboom gpplication)
exceed 1.0 x 10* at the basdlinelevel.  There are no concerns for post-application exposure of
workers to sodium acifluorfen.

There are no concerns for residential exposure to sodium acifluorfen, either for non-carcinogenic risk or
for carcinogenic risk. There are no concerns for residential post-gpplication exposure to sodium
adifluorfen.

Short-term aggregate exposure for non-carcinogenic risk was determined not to be of concern. The
DWLOCsfor short-term aggregate exposure indicated that drinking water exposure for carcinogenic
risk may be of concern. Intermediate- and long-term exposure to sodium acifluorfen are not expected
to occur.

No incidents related to the use of sodium acifluorfen were reported from any of the data sources
consulted by the Hedlth Effects Divison.

20 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION

Sodium acifluorfen TGAI (-78% pure) isalight yellow powder with ameting point of

274-279° C (with decomposition), bulk density of 25.11 Ib/ft? (free fal) and 32.8 Ib/ft® (packed),
octanol/water partition coefficient (P,,,) of 1.55 at pH 7, and vapor pressure of <1.33 x 10° Paat 25°
C. Sodium acifluorfen is soluble in water (62.07 ¢/100 mL), and most organic solvents (64.15 ¢/100
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mL in methanol, 5.37 ¢/100 mL in octanol), and is practicaly insoluble (<5.0 x 10° ¢/200 mL) in
hexaneat 25 C°.

Common Name Sodium Acifluorfen
Chemical Name:  Sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy]-2-nitrobenzoate)

COONa

F3C\©icl N02
o

3.0 HAZARD CHARACTERIZATION

3.1 Hazard Profile

The toxicologica database of acifluorfen was adequate for salection of toxicologica endpoints for use
in human risk assessments. However, the Hazard 1dentification Assessment Review Committee
recommended that a developmenta neurotoxicity study in rats be conducted based on neurotoxicity
observed in adevelopmenta toxicity study in rats (increased incidence of dilated latera ventricles of the
fetd brain, MRID 00122743). In addition, no neurotoxicity studies are available for acifluorfen or for
gructuraly related compounds which might provide an understanding on the effects of acifluorfen on the
developing nervous system.

Sodium acifluorfen isadiphenyl ether which isthe active ingredient of two herbicides, Tackle and
Blazer, which were origindly manufactured by two companies. Toxicologica data are avalable on
both products; however, the data on Tackle are generaly more current and acceptable. Discussions of
the toxicology of acifluorfen are mainly based on data derived from the studies with Tackle, and where
appropriate, the Blazer toxicity dataare discussed. Tackle contains approximately 20% to 24%
acifluorfen as the active ingredient, whereas Blazer contains gpproximately 40% acifluorfen.

Acifluorfen has low acute ord, dermd and inhdation toxicity. It was not askin sengtizer. However, it
caused severe eye and moderate skin irritation. Acute toxicity isshown in Table 1.

Theliver and kidney were target organs in subchronic and chronic studies with sodium acifluorfen.
Anemiaoccurred in severd studies. Decreased body weight, liver toxicity (increased liver weight,
microscopic liver lesons, eevated liver enzymes), and anemia occurred in the subchronic feeding
gudiesin rats and mice. Increased kidney weights occurred in the subchronic rat sudy. Mortdity,
clinica sgns, and dermd irritation occurred in the subchronic dermd toxicity study in rabbits. A toxicity
profileis shown in Table 2.
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Increased liver and kidney weights occurred in chronic rat, mouse, and dog studies and were
accompanied by microscopic liver and kidney changesin the chronic rat and dog Sudies. Anemiawas
present in chronic rat and dog studies. Stomach ulcers were found in chronic rat and mouse studies.
Testicular arophy occurred in the chronic rat study. Increased mortality occurred in the high-dose
group in rat and mouse studies.

Acifluorfen produced a gatisticaly significant increase in the incidence of liver tumors (adenomas and
carcinomas) and somach tumors (papillomas) in mice. Tumors were not increased in the chronic rat
study. The cancer classfication is Group B2, probable human carcinogen, and the Q,*, based upon a
3/4 scdling factor, is 5.30 x 102 (mg/kg/day) ™.

Acifluorfen is sructurdly related to other diphenyl ethersthat are oncogenic in rodents. lactofen,
nitrofen, oxyfluorfen, and fomesafen. Nitrofen produces hepatocdlular carcinomas in mice and
pancregtic carcinomas in rats, oxyfluorfen produces margindly postive liver tumorsin mice but is
negative in rats, fomesafen produces hepatoced lular adenomas and carcinomas in mice, and lactofen
produces liver adenomas and carcinomas in mice and liver neoplastic nodules and foci of cellular
dteration (possible precursor of tumors) inrats.

Acifluorfen was negative in severd genetic toxicology studies but was weskly mutagenic in a becterid
reverse mutation assay when activated and was weakly recombinogenic in Saccharomyces cerevisiae
when nonectivated. Because the significance of the postive bacteria assay datais not clear, it was
recommended that sodium acifluorfen be retested in a modified bacteria assay, dthough this
determination will not affect the risk assessment.

Developmenta toxicity in rats included increased resorptions, reduced fetdl weights, dightly dilated
laterd ventricles of the brain, hemorrhage in the eyebdl, dight dilation of the rend pelvis, hemorrhagein
peritoned cavity and subcutaneous spaces, and changesin ossfication. This study showed qudlitative
evidence of increased susceptibility of offspring because the developmenta toxicity was accompanied
by minima maternd toxicity (excess sdivation and piloerection). Developmentd toxicity in rabbits with
Blazer (39.8% a.i.) was shown by increased resorptions, accompanying materna toxicity included
clinica sgns and savere mortdity. No developmenta or maternd toxicity occurred in amore recent
developmenta study in rabbits with Tackle (22.4% a.i.) which used lower doses. The developmentd
dudiesin rabbits showed no evidence of increased susceptibility of offspring.

In a 2-generation reproduction study in rats, increased pup mortaity and kidney lesonswere seenin
offspring; there were no changes in reproductive parameters. There was no indication of quantitative or
quditative susceptibility to offspring because offspring effects were observed only at or above treatment
levelswhich resulted in evidence of parentd toxicity.

The metabolism study showed that acifluorfen was rapidly aosorbed ordly and iminated mainly in the
urine (46-58% of the dose) and feces (21-41% of the dose). The magor component present in urine
and feces was unchanged acifluorfen and amine metabolite, repectively. No tissue accumulation was
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observed.

A derma absorption value of 20% was determined by the Hazard | dentification Assessment Review
Committee (HIARC). In the derma penetration study, 0.02% was absorbed 10 hours after trestment.
However, 40% of the dose was till present on the skin and available for absorption after 10 hours. A
dermal absorption vaue of 20% was determined by comparing ord and derma rabbit toxicity studies
(HIARC document 013308, 4/7/99).

Tablel. Acute Toxicity of Acifluorfen 2S (20.2% - 23.25% a.i.)
Guideline Study Type Results Tox Category
81-1 Acute Oral (rats) LD, = 2025 mg/kg (males) "
LD., = 1370 mg/kg (females)
81-1 Acute Oral (dog)® LD, = 186 mg/kg [l
81-2 Acute Dermal (rabbits) LD, > 2000 mg/kg (males/females) "
81-3 Acute Inhalation LC,>6.9mg/L \Y
81-4 Primary Eye Irritation An eyeirritant |
81-5 Primary Skin Irritation Moderate dermal irritant 1
81-6 Dermal Sensitization Not askin sensitizer

a 40-70% a.i. (Blazer)
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Table2. Acifluorfen Toxicity Praofile
STUDY TYPE-DOSE LEVELS NOAEL LOAEL
(mg/kg/day) (mg/kg/day)
Chronic/Carcinogenicity - Rat (1983) 0, 25 25 125
150, 500, 2500, or 5000 ppm. (0, 1.25, based on reduced body weight, increased absolute and
7.50, 25.0, 125, or 250 mg/kg/day based on relative liver weights and increased kidney weights,
1 ppm=0.05 mg/kg/day) increased incidence of nephritis/pyelonephritis, incr
(MRID No. 00128253; Accession No's. incidence of acidophilic cellsin theliver, and related ch
through 250792)
Carcinogenicity in Mice (1982). 0,625, | <119 & #119. & #143
1250, or 2500 ppm (males: 0, 119, 259, 655 based on reduced body weight, increased absolute and
mg/kg/day; females: 0, 143, 313, 711 relative liver weights, and changes in hematol ogic param
mg/kg/day) (decreased MCV counts, decreased segmented neutrophi
(MRID No. 00122732; Accession counts, increased RBC counts, and increased lymphocytg
No’'s.071312, 071313, 071314, 250463, counts).
and 250464)
Carcinogenicity in Mice (1979). 0, 7.5, 45,] 6.75 405
or 270 ppm (1.125, 6.75, or 40.5 based on increased absolute and relative liver weights,
mg/kg/day based on 1 ppm=0.15 increased relative kidney weights, and increased levels of
mg/kg/day) for 24 months. alkaline phosphatase and glutamic pyruvic transaminase
(MRID No. 00082897) activities.
Chronic Feeding Study in Dogs (1983). | 7.5 1125

Tackle“2S’ (Acifluorfen, purity was
unspecified). 0, 20, 300, or 4500 ppm (O,
0.5, 7.5 or 112.5 mg/kg/day based on 1
ppm = 0.025 mg/kg/day) for 2 years
(MRID No. 00131162; Accession
No0’s.251297 and 251298)

ges

ers

based on decreased body weight gain, increased absolutg and

relative liver and kidney weights, changes in hematology
biochemistry, and urinalysis parameters and increased
incidence of microscopic changesin theliver.

Subchronic feeding study in rats (1982). @, 32

20, 80, 320, 1250, 2500 or 5000 ppm (O,

2, 8, 32, 125, 250, or 500 mg/kg/day based
on 1 ppm = 0.1 mg/kg/day)

(MRID No. 00122730; Accession No.
071308)

125

based on decreases in hematology parameters, increases
liver and kidney weights, and increased incidence of
hypertrophy of liver cells when compared to the controls

Developmental Toxicity Study in Rats
(1981)

0, 20, 90, or 180 mg/kg/day from gestation
days 6 through 19

(MRID N0.00122743; Accession No.
071319)

Maternal: 20
Development
a: 20

Maternal: 90

based onincreasein clinical signs (excessive salivation ghd

piloerection).
Developmentd: 90

based on the decreased fetal body weight and the increadein

anatomical variations.




ACIFLUORFEN

Preliminary Human Health Risk Assessment

20, 80, 320, 1250, or 2500 ppm

(0, 3, 12, 48, 187.5 or 375mg/kg/day based
on 1 ppm = 0.15 mg/kg/day) for 3 monthg
(MRID No. 00252826; Accession No.
071308)

based on histopathol ogic changes (fatty infiltration) of {
liver.

STUDY TYPE-DOSE LEVELS NOAEL LOAEL
(mg/kg/day) (mg/kg/day)
Developmental Toxicity Study in Rabbits| Maternal: $ | Materna: >36
(1980) 36 Developmental: > 36
0, 3, 12, or 36 mg/kg/day from gestation | Development
days 6 through 29 d: $36
(MRID No. 00122744; Accession No.
071319)
Developmental Toxicity Study in Rabbits| Maternal: 20 | Maternal: 60
(1979) Development | based on clinical signs (anorexia, depression and dyspnep).
0, 20, 60, 180 mg/kg/day a: 60 Developmental: 180
(MRID 00107485) based on fetal resorptions.
2-generation reproduction study inrats | Parental: 1.25 | Parental: 25
(1986) based on kidney lesions, characterized predominantly by
0, 25, 500, or 2500 ppm Reproductive | dilatation of tubulesin the outer medulla, in females of bqth
(0, 1.25, 25, or 125 mg/kg/day basedon 1] : $ 125 generations.
ppm = 0.05 mg/kg/day). Offspring: Reproductive: > 125
(MRID No.00155548) 125 Offspring: 25
based on decreased viability and increased incidence of
kidney lesions, characterized predominantly by dilatatior of
pelvisin F2 generation.
21-day dermal toxicity study/rabbits Systemic: Systemic: 1000
(1981) 300 based on mortality of 19/20 animals (both sexes) by day { of
0, 100, 300, or 1000 mg/kg/day, for 6 Dermal the study.
hours/day and 5 days/week. irritat.: <100 | Derma irritat.: # 100
(MRID No. 00122731; Accession No.
071311)
Subchronic feeding study in mice (1982) 9,48 1875

he
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3.2 FQPA Condgderations

The Health Effects Divison (HED) FQPA Safety Factor Committee met on September 13, 1999 to
evauate the hazard and exposure data for acifluorfen. The FQPA Safety Factor Committee concluded
that a safety factor is required because (1) there is quditative evidence of increased susceptibility
falowing in utero exposure to acifluorfen in the prenatal developmentd toxicity study in rats
(developmentd toxicity was seen in the presence of minima materna toxicity at the same dose, see
section 3.1 of this document); and (2) a developmental neurotoxicity study in ratsis required for
acifluorfenin order to further define the neurotoxic potential observed in the developing fetusin the
prenatal developmentd study in rats.

The FQPA Safety Factor Committee recommended that the FQPA safety factor for protection of
infants and children (as required by FQPA) should be retained at 10x when assessing acute dietary
and short-/intermediate-term residential (non-occupationa) exposures for Females 13-50. The
10x safety factor was retained for these exposure scenarios because there was a quditative increase in
susceptibility in the rat developmenta study and since there is a data gap for a developmental
neurctoxicity study.

The FQPA safety factor should be reduced to 3x when assessing chronic dietary and long-term
residential (non-occupational) exposuresfor Females 13-50 and Infants and Children
subgroups. The safety factor was reduced to 3x becauise there is a data gap for the developmental
neurotoxicity sudy. The quditative increase in susceptibility seen after in utero exposurein the
developmenta study has no bearing on chronic exposure scenarios.

3.3 Dose Response Assessment

On January 19 and February 11, 1999, the Hazard Identification Assessment Review Committee
(HIARC) evduated the entire toxicological database on sodium acifluorfen and selected the rlevant
toxicity endpoints, taking into consderation the use patterns and exposure information on this chemicd.
The population adjusted dose (PAD) is equivaent to the Reference Dose (RfD) adjusted for the FQPA
safety factor (see section 3.2 of this document for more details).

The aPAD for dietary exposure for femaes 13+ years of age is 0.02 mg/kg/day and is based upon
decreased fetal body weights and an increased incidence of dilated lateral ventricles of thebrainina
developmenta rat study (NOAEL = 20 mg/kg/day). An aPAD was not selected for other populations
because no other toxicity was observed which could be attributed to 1-day effects. The chronic PAD
for the generd population is 0.013 mg/kg/day based upon kidney lesionsin both generations of a 2-
generation reproduction study (NOAEL = 1.25 mg/kg/day). The chronic PAD (cPAD) for females
13+, infants, or children is 0.004 mg/kg/day from the same study.

11
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The endpoint for short- and intermediate term derma or inhdation non-dietary exposure isthe NOAEL
from the developmental rat study based upon decreased fetal body weights and an increased incidence
of dilated latera ventricles of the brain. A 21-day dermal toxicity study in rats was not sdlected as an
endpoint for dermal exposure because developmenta effects which occurred in the rat developmenta
study were not determined in the 21-day dermd toxicity study. The Q*; for carcinogenic effectsis 5.30
x 102 (mg/kg/day)* is based upon liver tumors and stomach tumors in a mouse carcinogenicity study.
The sdlected toxicologica endpoints and the doses for risk assessment are summarized in Table 3.

TABLE 3. Doses and Toxicological Endpoints Selected for Various Exposur e Scenarios

EXPOSURE DOSE ENDPOINT STUDY

SCENARIO (mg/kg/day)
Acute Dietary (Female | NOAEL=20 Decreased fetal weight and increased incidences of| Developmental—
13+) UF=100 dilated lateral ventricles of the brain at 90 mg/kg/day rat

FQPA SF=10
Acute PAD = 0.02 mg/kg/day

Acute Dietary none no endpoint established
(General population)
Chronic Dietary, non- §| NOAEL=1.25 Kidney lesions (dilatation of tubulesin outer medul |a2-generation
cancer (General UF=100 in females of both generations at 25 mg/kg/day Reproduction—rat
population) FQPA SF=3

(Females 13+ and | Chronic PAD = 0.013 mg/kg/day (general population)
infants/children) Chronic PAD = 0.004 mg/kg/day (infants, children, females 13+)

Carcinogenic effects Q*,=530x 102 liver tumors (adenomas, carcinomas, and adenomas/carcinomas combined| and
(mg/kg/day)* stomach tumors (papillomas) in both sexes of mice
@Dermal (short and NOAEL=20 Decreased fetal weight and increased incidences of| Developmental—
intermediate-term, MOE=100 dilated lateral ventricles of the brain at 90 mg/kg/day rat
females 13+) FQPA SF=10
(Females 13+)
Dermal (long-term) None Based on registered uses, long term dermal exposure is not expected.
®Inhalation (short and || NOAEL=20 Decreased fetal weight and increased incidences of| Developmental—
intermediate-term, MOE=100 dilated lateral ventricles of the brain at 90 mg/kg/day rat
females 13+) FQPA SF=10
(Females 13+)
Inhalation (long-term) None Based on registered uses, long term inhalation exposure is not expected.
(a) = Since an oral NOAEL was selected, adermal absorption factor of 20% of oral absorption should be used in route-to-route
extrapolation.

(b) = Since an oral NOAEL was selected, an inhalation absorption factor of 100% of oral absorption (default value) should be
used in route-to-route extrapolation.
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3.4 Endocrine Disruption

The Food Quality Protection Act (FQPA; 1996) requires that EPA develop a screening program to
determine whether certain substances (including al pesticides and inerts) “may have an effect in humans
that issmilar to an effect produced by anaturaly occurring estrogen, or such other endocrine effect....”
EPA has been working with interested stakeholders, including other government agencies, public
interest groups, industry and research scientists to develop a screening and testing program aswell asa
priority setting scheme to implement this program. The Agency’s proposed Endocrine Disrupter
Screening Program was published in the Federd Register of December 28, 1998 (63 FR71541). The
Program uses atiered approach and anticipates issuing a Priority List of chemicals and mixturesfor Tier
1 screening in the year 2000. Asthe Agency proceeds with implementation of this program, further
testing of acifluorfen and its end-use products for endocrine effects may be required.

4.0 EXPOSURE ASSESSMENT
4.1 Summary of Registered Uses

Sodium acifluorfen [sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy]-2-nitrobenzoate] is a diphenyl
ether used as a contact herbicide. It isused for selective pre- and post-emergence control of annual
broad-leaf weeds and some grasses in rice, peanuts, and soybeans. Residentia homeowners may use
sodium acifluorfen products as a spot-trestment weed killer.

A search of the Reference Files System (REFS) on 3/6/00 identified a sngle sodium acifluorfen
manufacturing-use product (MP) registered under PC Code 114402: the BASF Corporation 39.6%
formulation intermediate (FI; EPA Reg. No. 7969-87). Because sodium acifluorfenisalist B chemicd,
only the BASF TGAI is subject to areregidration digibility decison.

Sodium acifluorfen is formulated as technical grade manufacturing products (39.6% active ingredient
[al]), asoluble concentrate/liquid (6.8-21.4% ai), and aliquid — ready-to-use (RTU) product (0.12%
a). Asfull coverage of acrop isrequired for acifluorfen to be effective as a contact herbicide,
goplications to peanuts, rice and soybeans are limited to the use of aerid and groundboom equipment.

Severd acifluorfen products contain other registered active ingredient pesticides, including bentazon,
sodium sdt; glyphosate, isopropylamine sdt; and imazaquin, sodium sdt. These active ingredients are
not addressed in this risk assessment.

Acifluorfen is not a 9gnificant plant metabalite of lactofen. Degradation of lactofen to acifluorfenin
water is gpproximately 52% and was included in the drinking water assessment. Exposure data to
acifluorfen, as adegradate of lactofen, is not available for the occupationd/residentia routes of
exposure.
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4.2 Dietary Exposureand Risk
4.2.1 Dietary Exposurefrom Food

The reregigtration requirements for plant metabolism are fulfilled. Acceptable metabolism studies were
conducted on rice, peanuts, and soybeans for purposes of reregistration.

Adequate studies are available for depicting the metabolism in rice, peanuts, and soybeans. Mgor
metabolitesin crops included acifluorfen, acifluorfen amine and severd conjugated metabolites.
Tolerances for plant commodities are currently expressed in terms of the combined resdues of sodium
acifluorfen and its metabalites, including the corresponding acid, methyl ester, and amino andogues.
Table 4 shows resdues found in plants and animds.

Adequate studies are available for depicting the metabolism in ruminants and poultry. Mgor
metabolites detected in ruminant tissues or milk included acifluorfen, acifluorfen amine, acifluorfen
acetamide, and conjugates. Mgor metabolites in poultry included acifluorfen, acifluorfen acetamide,
and descarboxy acifluorfen. Tolerances for anima commodities are currently expressed in terms of the
combined residues of sodium acifluorfen and its metabolites, including the corresponding acid, methyl
ester, and amino andogues.

The HED Metabolism Assessment Review Committee (MARC) met on 4/4/00 to discuss the resdues
of concern in food and water. The resduesto be regulated and of toxicologica concern in plants are
those in the current tolerance expression, i.e., the parent compound (sodium sdt; not expected to be
present), acifluorfen acid, acifluorfen amine, and the methyl esters of the acid and the amine. The
residues of concern to be used for the assessment of drinking water exposure and risk are acifluorfen
and acifluorfen amine, the mgor soil/water resdues. In consultation with the Chemistry Science
Advisory Council, it was recommended that livestock tolerances be revoked because 40 CFR
180.6(a)(3) is applicable, i.e, there is no reasonable expectation of residues being transferred to
livestock commodities via consumption of feed items derived from crops trested with sodium
acifluorfen according to the current use directions. The Agency will reassess the need for additiona
resdue characterization datain forage if registration is sought on crops having significant livestock
forage raw agriculturad commodities (RACs).

Adequate methods are available for enforcement of tolerances of acifluorfen in plant and anima
commodities as currently expressed; however, radiovaidation data must be submitted only for plants
because livestock tolerances should be revoked. The available tolerance enforcement and data
collection methods use diazomethane as a methylating agent; under current Agency policy,
diazomethane should be replaced with aless hazardous reagent in tolerance enforcement methods.
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Except for the following requirements, the product and residue chemistry databases are complete.
UV Nisible absorption data (830.7050), additional plant andytical methodology data (radiovaidation
and alower LOQ for rice straw), and severd labeling changes are the only outstanding requirements.

Thereisatolerance for srawberries. Strawberries are currently not registered for use, but were
included in this assessment because IR-4 has sated that it will support thisuse.  For livestock
commodities, a Category 3 Stuation under 40 CFR 180.6(a) exists with no expectation of finite
residues and livestock tolerances should be revoked. Anticipated residues were based soldly on field
trid data No monitoring data are available for sodium acifluorfen.

For the acute dietary exposure andysis, average fidld trid residues incorporating the likely maximum

% crop treated (CT) were used as a point estimate for the blended commodities, rice, peanuts, and
soybean. Although strawberries are considered to be partidly blended, a point estimate equd to %2
LOD was used in the assessment. Generally, for commodities which are consdered to be partialy
blended or not blended, adistribution of field trid dataincorporating zeroes to account for the percent
crop not treated would be used in the assessment, however, since 100% crop treated and %2 LOD was
used for strawberries, thereis no distribution of data.

Processing studies submitted by the registrant were used to generate anticipated residues for peanut,
soybean and rice processed products. The data indicate that residues of acifluorfen and its metabolites
do not concentrate in rice and peanut processed commodities and are reduced by 0.47X in soybean
processed products.
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Table4. Chemical Namesand Structures of Sodium Acifluorfen and its Regulated M etabolites.

Common Name: Sodium acifluorfen
Chemical Name: Sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy]-2-nitrobenzoate

+
coo” Na

FSC : Cl i NO
(@]
Common Name: Acifluorfen

Chemical Name: 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoic acid
COOH

F,C : Cl i NO
(@]
Common Name: Acifluorfen amine

Chemical Name: 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-aminobenzoic acid
COOH

geden

Common Name: Acifluorfen methyl ester
Chemical Name: Methyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoate
COOCH,

heden

Common Name: Acifluorfen amine methyl ester
Chemical Name: Methyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-aminobenzoate
COOCH,

Reden
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4.2.2 Dietary Risk from Food

HED conducts dietary risk assessments using the Dietary Exposure Evduation Mode (DEEM ™
Version 7.075), which incorporates consumption data generated in USDA’s Continuing Surveys of
Food Intakes by Individuals (CSFII), 1989-1992. For acute dietary risk assessments, the
consumption digtribution is multiplied by aresidue point estimate for a deterministic exposure/risk
assessment. For chronic dietary risk assessments, the three-day average of consumption for each sub-
population is combined with average residues in commodities to determine average exposuresin

mg/kg/day.

A dietary exposure less than the acute or chronic population adjusted dose (PAD) is not considered to
be of concern. Food exposures and risks are shown in Tables5 and 6. In thetier 3 dietary
assessment, caculated acute and chronic dietary exposures were al less than 1% of the PAD and were
not of concern. For dietary carcinogenic risk, the Agency’sleve of concernis

1x 10°. Caculated dietary exposure resulted in alifetimerisk of 2.2 x 108 which islessthan aleve of
concern.,
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Table5. Summary of Acifluorfen Chronic Dietary Exposure and Risk Estimates?
Chronic Assessment Cancer

Population Tier 12 Tier 32 Tier 1 Tier 3
Subgroup Exposure % Exposure % Exposure Lifetime Exposure Lifetime

(mg/kg/day) | cPAD | (mg/kg/day) | cPAD | (mg/kg/day) Risk (mg/kg/day) Risk
General US 0.000096 1 0.000000 <1 0.000096 51x10°% 0.000000 22x10%
Population
All infants (<1 year) 0.000419 10 0.000001 <1
Children 1-6 years 0.000201 5 0.000001 <1
Children 7-12 years 0.000136 3 0.000001 <1
Females 13-50 years 0.00075 2 0.000000 <1

1 Thechronic PAD (cPAD) is 0.004 for females 13+ years, infants and children; 0.013 mg/kg/day for U.S. Population and all

other subgroups.

2 The Tier 1 assessment included tolerance level residues and 100% crop treated.
3 The Tier 3 assessment include anticipated residues and % CT information provided by BEAD.

Table6. Summary of Acifluorfen Acute Dietary Exposure and Risk Estimates.’

Acute Assessment
Population Subgroup Tier 12 Tier 3°
95" %-ile 99.9th %-ile
Exposure % aPAD Exposure % aPAD
(mg/kg/day) (mg/kg/day)
Females 13-50 years 0.000289 1 0.000024 <1

1 The acute Population Adjusted Dose (aPAD) is 0.02 for females 13+ years, no endpoint is established for the general

population.

2 The Tier 1 assessment included tolerance level residues and 100% crop treated.

3 The Tier 3 assessment included anticipated residues and % CT information provided by BEAD.
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4.2.3 Dietary Exposurefrom Water

This section reports potentia exposures from the herbicide, sodium acifluorfen, and from acifluorfen as
ametabolite of the herbicide, lactofen. (Memo, Drinking Water Exposure Assessment for Lactofen,
Lactofen Derived Acifluorfen, and Acifluorfen-Sodium, D239268, James K. Woalf, Ph.D.; memo,
Acifluorfen estimated drinking water concentrations (EDWC) for acifluorfen, 5/22/00; email, James
Woalf, 5/22/00).

The HED Metabolism Assessment Review Committee determined that the residues of concernin
drinking water are acifluorfen and acifluorfen amine, the mgjor soil/water resdues. The following
Hedth Advisories have been established for acifluorfen per se by EPA’s Office of Water: for children,
2 ppb for 1- and 10-day exposures and 0.1 ppb for long-term exposure; adults, 0.4 ppb for long-term;
and cancer, 0.1 ppb at a 1/10,000 risk.

(@ Environmental Fate: Sodium acifluorfen is extremey water soluble, is gable to hydrolyssand is
moderately persstent to persstent in soil and water. Aerobic soil metabolism half-lives ranged from 30
days up to 6 months, anaerobic soil metabolism half-life was lessthan 28 days. Acifluorfenisvery
mobile with low binding potentid. In soil (pH > 3.5), acifluorfen is predominately an anion with little
sorption in many soils. Acifluorfen binding increases with soil organic carbon content. Soil temperature
and soil water content influence soil microbid activity and may influence acifluorfen's degradation rate.
The decarboxy derivative of acifluorfen was the primary degradate found in solution. The amino andog
of acifluorfen (amino acifluorfen) isthe mgor degradate under anaerobic soil conditions. Depending
upon soil type, amino acifluorfen ranged from immobile to medium mobility. The aerobic aguatic haf-
life was estimated to be 117 days.

The registrant and the EFED one-liner database indicated that acifluorfen accounted for 52.3 percent of
aoplied lactofen.

In ground water, acifluorfen will be persastent due to its stability to abiotic hydrolyss. During runoff
events, sodium acifluorfen may reach surface waters from ground water where it would aso persst for
some time (unless there is some photodegradation; <1 to 29 days haf-life). Acifluorfen would not be
expected to bioaccumulate in fish because of the low K, vadue.

(b) Monitoring Data: Monitoring studies have detected acifluorfen residues in ground and surface
water. Because of uncertainties with the surface and ground water monitoring sudies, monitoring data
cannot be used in thisrisk assessment. It is generdly not known whether detected acifluorfen isfrom
gpplication of acifluorfen or lactofen.
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A smadll-scale prospective ground-water monitoring study was conducted for acifluorfen-sodium
(known use) in avulnerable area of Wisconain. Acifluorfen was detected in 56 out of 283 samples with
concentrations ranging from 1 to 46 pg/L. The study duration was from 4/20/88 to 4/12/89 and
acifluorfen detections occurred from 9/14/88 through 4/12/89. The overal mean for the 56 detections
was 8.36 ug/L. Because of the multiple detections, an understanding of the site's hydrology, and known
sodium acifluorfen use, EFED is highly confident that acifluorfen residues can contaminate shallow
ground water under vulnerable conditions. Although the wells sampled during the prospective study
were not drinking water wells, people in the Central Sands region of Wisconsin where the study was
conducted do use thistype of shdlow aguifer for drinking, if not contaminated. Amino acifluorfen was
not detected in this study.

The Pesticides in Ground Water Database (PGWDB, USEPA, 1992) reported residuesin 4 of 1185
wells sampled with concentrations ranging from 0.003 to 0.025 pug/L. The studies reported in PGWDB
may reflect conditions where no lactofen or acifluorfen had been used or where thereisalow
susceptibility ground water contamination.

The only surface water monitoring for acifluorfen isthat from the USGS Nationd Water Qudity
Assessment (NAWQA). The NAWQA study reports a single acifluorfen detection of 0.17 pg/L out of
965 samples collected from mgor aquifers and 1 detection (0.07 pug/L) out of 314 samples collected
from shallow urban ground water. There is uncertainty associated with this type of non-targeted
survey monitoring, because the hydrology is not dways well characterized, detailed pesticide use
information is not dways known, and the water is often sampled only once.

(c) Modding: There was congderable uncertainty in modeled acifluorfen concentrations obtained for
surface water from PRZM/EXAMS and ground water from SCI-GROW modes. More uncertainty
was present in ground water modeling than with surface water modeling due to uncertainty with
chemicd fate parameters and rate of formation of acifluorfen from lactofen. Estimated environmental
concentrations (EECs) are reported for acifluorfen concentrations from the herbicide, sodium
acifluorfen, and as a degradate of the herbicide, lactofen.

The SCI-GROW screening model was used to estimate acifluorfen concentrations in ground water.
The maximum acifluorfen concentration from the herbicide, sodium acifluorfen was 10.3 Fg/L.
Maximum concentration for acifluorfen as a degradate of lactofen was 5.4 F/L.

The PRZM/EXAMS screening model was used to estimate acifluorfen concentrations in surface water.
For sodium acifluorfen, maximum vaues were 14.0 Fg/L for peak exposure (acute risk assessment),
3.0 Fg/L for average annua exposure (chronic risk assessment), and 1.4 Fg/l for multi-year mean
expaosure (cancer risk assessment). For acifluorfen as a degradate of lactofen, maximum values were
4.9 Fg/L for peak exposure (acute risk assessment), 0.99 Fg/L for average annud exposure (chronic
risk assessment), and 0.34 Fg/L. for multi-year mean exposure (cancer risk assessment).

The surface water EECs were generated for the standard Mississippi cotton scenario using the concept
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of index reservoirs (IR) and the percent crop treated area (PCA = 0.20). The scenario represents 2
goplications at therate of 0.25 Ib a/A for the labd's maximum tota amount of 0.5 b a/A. a the
Missssppi Stefor soybeans. PRZM and EXAMS input files were modified for the Index Reservoir.
The PCA uses the Agency's soybean vaue of 0.41.

4.24 Dietary Risk from Water

Drinking water levels of comparison (DWLOCs) were caculated for use as a surrogate measure of
exposure because uncertainties in the water monitoring data precluded their use in quantitative risk
assessments. The DWLOCs were caculated with the use of estimated environmental concentrations
(EECs) moddled by SCI-GROW and PRZM/EXAMS as described above.

The DWLOC,_,. isthe concentration in drinking water as apart of the aggregate acute exposure that
occupies no more than 100% of the acute PAD. Similarly, the DWLOC,onic iS the concentration in
drinking water as a part of the aggregate chronic exposure that occupies no more than 100% of the
chronic PAD. The DWLOC,,. iSthe concentration in drinking water as apart of the aggregate
chronic exposure that results in a negligible cancer risk of 1 x 10°.

For acute drinking water assessments, contributions to risk include food and water exposures. Chronic
assessments include food, water, and residential exposures, however, there are no chronic residential
scenario for sodium acifluorfen.

There may be aconcern if water exposure is greater than the DWLOC. The only scenario in which
modeled water concentrations exceeded the DWLOC isfor cancer risk. In this case, modeled
concentrations for sodium acifluorfen in ground water (10.3 Fg/l) and for acifluorfen as alactofen
degradate (5.4 Fg/L) in ground water exceeded the DWLOC (0.7Fg/L). The modeled concentration
from sodium acifluorfen in surface water (1.4 Fg/L) dightly exceeded the DWLOC (0.7 Fg/L).
DWLOCsare shown in Tables 7, 8, and 9. In accordance with Office of Pegticide Programs policy
(Steve Johnson, 11/17/97), if the estimated environmenta concentrations exceed the DWLOCs, water
monitoring data are required to refine the drinking water exposure estimate. The Speciad Review and
Reregidration Divison and the Environmenta Fate and Effects Divison should determine the nature and
extent of water monitoring required.
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Table7. DWLOCsfor Chronic Exposureto Acifluorfen

Preliminary Human Health Risk Assessment

Population Chronic Food Target Max |Ground Water |Surface Water| DWLOC’
Subgroup PAD Exposure Water Herbicide® Herbicide® Chronic
mg/kg/day | mg/kg/day | Exposure! | Metabolite* | Metabolite® Fg/L
mg/kg/day Fa/L Fa/L
fFemales 13+ 0.004 0.000000 0.004 10.3 3.0 120
5.4 0.99
IChildren 1-6 0.004 0.000001 0.004 10.3 3.0 40
54 0.99
finfants< 1yr 0.004 0.000001 0.004 10.3 3.0 40
5.4 0.99
General 0.013 0.000000 0.013 10.3 3.0 455
IPopuI ation 54 0.99
Table8. DWLOCsfor Acute Exposureto Acifluorfen
Population Acute Food Target Max |Ground Water |Surface Water| DWLOC’
Subgroup PAD Exposure Water Herbicide® Herbicide® Acute
mg/kg/day | mg/kg/day | Exposure! | Metabolite* | Metabolite® Fg/L
mg/kg/day Fa/L Fa/L
fFemales 13+ 0.02 0.00002 0.02 10.3 14.0 600
54 4.9
Table9. DWLOCsfor Cancer Risk for Acifluorfen
Population Q. Food Target Max |Ground Water |Surface Water| DWLOC’
Subgroup Exposure Water Herbicide® Herbicide® Cancer
mg/kg/day | Exposure? | Metabolite? Metabolite® Fg/L
mg/kg/day Fa/L Fa/L
JU.S. Population| 5.30e-02 0.000000 1.89e-05 10.3 14 0.7
54 0.34

1 Target Maximum Water Exposure (acute or chronic) = PAD - food exposure
2 Target Maximum Water Exposure (cancer) = 10%Q;* - food exposure

3 Estimated environmental concentration for the herbicide, sodium acifluorfen, using SCI-GROW modeling

4 Estimated environmental concentration for acifluorfen as a degradate of the herbicide, lactofen, using SCI-GROW
modeling, 52.3% conversion of lactofen to acifluorfen

5 Estimated environmental concentration for the herbicide, sodium acifluorfen, using PRZM/EXAMS modeling

6 Estimated environmental concentration for acifluorfen as a degradate of the herbicide, lactofen, using
PRZM/EXAMS modeling

7 DWLOC = maximum water exposure (mg/kg/day) x body weight (kq)
water consumption (L/day) x 10 mg/Fg

body weight = 70 kg for adult males, 60 kg for adult females, 10 kg for children and infants
water consumption = 2 L/day for adult males and females, 1 L/day for children and infants
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4.3 Occupational Exposure

There are concerns for two exposure scenarios for private growers and professona pesticide
goplicators (mixing/loading liquids for aerid application and mixing/loading liquids for groundboom
application) at the basdine leve, for both carcinogenic and non-carcinogenic risks.  There are no post-
gpplication concerns for workers on day 0; the re-entry interva is 48 hours, based upon eyeirritation.
There are no concerns for resdentia uses or for resdentia post-application exposure.

431 Handler

HED has determined that private growers and professond pesticide gpplicators (i.e. mixers, loaders,
goplicators, flaggers) are likely to be exposed during acifluorfen use and that these useswould result in
short/intermediate term exposures. Because the acifluorfen products are typically applied only one or
two times per year, long-term or chronic exposures (i.e., daily exposures which occur for a minimum of
severd months) are not expected. The anticipated use patterns and current labeling indicate Sx
exposure scenarios based upon the types of equipment that potentialy can be used to make acifluorfen
goplications.

One chemica-specific exposure and biomonitoring study (MRID 423615-01) was submitted by
BASF in support of the reregigtration of acifluorfen. This study monitored the derma exposure,
inhalation exposure and urinary excretion of private grower owner mixer/loader/gpplicators who used
Blazer for weed control in Wisconsin, New Y ork and Maryland/Delaware. The blazer was applied to
soybean fidlds at arate of 0.50 |bs ai/acre using groundboom sprayers pulled by open cab tractors.
The workers wore single layer PPE without respirators during mixing and baseline PPE during
goplication. Dermal exposure was measured using 10 x 10 cm gauze patches, hand exposure was
measured using bag washes, and inha ation exposure was measured in the breathing zone using persona
ar pumpswith air sampling tubes. Biomonitoring was accomplished by measuring acifluorfen resdues
and metabolites in 24 hour urine samples collected by each test subject for severd days before, during
and after exposure.

This study was reviewed by the agency and parts of it were found to be acceptable. Most of the
anadytical dermd datawas grade A or B except for the sun exposed dosimeter data which was rated
grade C for low recovery. The inhaation datawas rated as “low confidence’ because the sampling
tube did not include a component to capture the aerosol fraction of the herbicide spray. The urine data
has severe limitations because the pharmacokinetics of acifluorfen was not well documented, many of
the reported results were below the limit of quantification and there were only seven vaid test subjects.

For the above reasons, only the dermd and inhaation exposure data were used in this assessment.
This data indicated that unit exposure vaues were 5 times higher than those predicted by the Pesticide
Handlers Exposure Database (PHED), Verson 1.1 (August 1998).

In addition to the submitted study, analyses for both private grower and professond short/intermediate
term exposures were performed using PHED. Five mixer/loader, applicator, mixer/loader/applicator
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and flagger scenarios were eva uated.

The submitted data and cdculations indicate that the MOES for two exposure scenarios (mixing/loading
liquids for aerid gpplication and mixing/loading liquids for groundboom application) are below 100 for
the basdine level and exceed HED' sleved of concern. The MOEs for the remainder of the exposure
scenarios are above 100 for basdine and higher levels of mitigation and therefore do not exceed HED' s
level of concern.

The cdculations of private grower and professiond acifluorfen gpplicators cancer risks indicate that
two scenarios (mix/load liquids for aerid application and mix/load liquids for groundboom gpplication)
exceed 1.0 x 10 at the basdinelevel. Al of the other scenarios are below 1.0 X 10 & the basdine
level and some are below 1.0 X 10°° at the single layer PPE level. One of the scenarios (mix/load
liquids for aeria application) for professiona acifluorfen applicators exceeds 1.0 x 10° & the
engineering control mitigation level. None of the scenarios for the private grower applicator exceed
1.0 x 10° a the engineering control level.

4.3.2 Post-application

The Agency has determined that workers may be exposed to acifluorfen during scouting, hand weeding
and irrigating treated areas.  Due to the frequency and duration of these exposures coupled with the
dissipation of acifluorfen following applications, it was determined that these exposures would be
short/intermediate term and would occur primarily by the dermal route.  Inhaation exposures are not
anticipated for post-gpplication worker exposures, and the Agency currently has no policy/method for
evauating non-dietary ingestion by workers due to poor hygiene practices or smoking. Asaresult,
only derma exposures were evauated in the post-gpplication worker assessment. The Agency
assumes that al harvesting of peanuts, rice and soybeans will be performed mechanicdly. In addition,
the Agency assumes that transplanting by hand will not occur for these crops in the United States.

A study, “Foliar Didodgeable Residues of Blazer on Soybeans’ (MRID 440911-01), was submitted
by BASF in support of the reregidiration of acifluorfen sodium. This study measured didodgesble foliar
residues following groundboom gpplication of Blazer to control weeds in soybean fieldsin Indiang,
Mississippi and Georgia.  Two applications, 15 days agpart, were made at each Site. The amount
applied was 0.125 |b al/acre for the first application and 0.375 |b ai/acre for the second application.
Three samples at each site were collected before and after each application then 1,3,5,7,10,14,21,28
and 35 days after the second gpplication. Leaf disk samples were collected usng Birkestrand |eaf
punches and were didodged in an ivory sogp solution. No acifluorfen sodium residue was detected
prior to either the first or second application at any of the Stes. The average acifluorfen sodium DFR
(n=3) ranged from 0.25 ug/cn? in GA to 0.74 ug/en? in MS. Regression andysis of the LN of the
DFR levesvs. the days after treetment yielded a daly disspation rate of 39% for the Indianadata ( r
=0.97, n=18) and 79% for the Mississippi data ( r = 0.99, n=9). The dope of the two data points for
Georgiayielded adally disspation rate of 91%.
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The DFR study was reviewed by the Agency and was found to be acceptable. The DFR datafor the
Indiana and Mississippi Sites were used for the calculations of Post Application exposures and risks.
The Georgia data were not used becauise arain event occurred less than one day after the second
goplication. The current REI for acifluorfen is 48 hours based on acute eyeirritation. The caculated
REIs represent the duration in days which must € apse before the Agency would not have concern for a
worker, wearing along-deeved shirt and long pants, to enter the treated area and perform specific
tasks. Cdculated REIs for each of these crops yielded MOEs greater than 100 on Day 0 which
suggests that the current REIs are appropriate. 1n addition, none of the post-application cancer risksto
private grower and professiona workersis greater than 1.0 x 10 for day 0 exposures at typica
acifluorfen gpplication rates.

4.4 Resdential Exposure
44.1 Handler

HED has determined that resdentia pesticide gpplicators are likely to be exposed to acifluorfen during
one scenario (spot treat weeds in driveways, Sdewalks, patios and around trees). The cdculations of
resdentid acifluorfen applicators combined dermal and inhaation risks usng PHED data indicate that
the MOE of 4300 for this exposure scenario is greater than the target MOE of 1000 and does not
exceed HED'sleve of concern.  Thetarget MOE is 1000 due to the FQPA safety factor for females
13-50 years of age. In addition, a cancer risk of 8.3 x 107 was calculated for this scenario. Cancer
risks above 1.0 x 10°® for the general population are generdly of concernto HED. Residentid
applicator non-cancer and cancer risks are found in Appendix D. There are no concerns of post
gpplication resdential exposure because resdentia uses are limited to spot treatments which do not
include broadcast gpplication to lawns (the labd states that acifluorfen kills grass).

4.4 Incident Reports

No incidents related to the use of sodium acifluorfen were reported from any of the data sources
consulted by the Hedlth Effects Divison. Little or no usage has been reported for this pesticide, either
in surveys of home use or agricultural usein Cdifornia. On theligt of the top 200 chemicals for which
the National Pesticide Telecommunications Network received cals from 1984-1991, sodium
acifluorfen was not reported to be involved in human incidents.
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5.0 Aggregate Risk

An aggregate risk assessment, consdering exposure from al non-occupationa sources, including
exposure from water, food, and resdentia use is required under the Food Quality Protection Act.

5.1 Acute Aggregate Risk

An acute aggregate exposure assessment includes only dietary(food and drinking water) exposure to
acifluorfen. Asreported in sections 4.2.3. and 4.2.4. of this document, drinking water levels of
comparison (DWLOCs), usng modeling data, were calculated for use as a surrogate measure of water
exposure because uncertainties in the water monitoring data precluded their use in quantitative risk
assessments. The DWLOC,.. IS the concentration in drinking water as a part of the aggregate acute
exposure that occupies no more than 100% of the acute PAD. There may be a concern if modeled
water exposure is greater than the DWLOC. Asshown in Table 8, the modeled concentrationsin
surface and drinking water are much less than the DWL OC,. and there is no concern for acute

aggregate exposure.

5.2 Short-Term Aggregate Risk

A short-term aggregate risk assessment includes dietary (food and drinking water) and residentia
exposure (dermd, inhdation, and incidenta ora) exposures. There are no incidenta oral exposures for
acifluorfen, dueto its sole resdential use as a spot weed trestment, and there was essentiadly no food
exposure. The short-term aggregate assessment, therefore, included derma and inhalation exposures
and calculated drinking water levels of comparison. A short-term aggregeate risk assessment was
caculated for the population subgroup of femaes 13+ years only, because the margin of exposure is
1000x for this subpopulation and is 100x for the genera population. The aggregate MOE was 4300
for this subpopulation, indicating that al population subgroups are protected. The short-term DWLOC
for females 13+ was 462 Fg/L, which was far greater than the modeled water concentrations of 0.34-
10.3 Fg/L, indicating that there are no concerns for short-term aggregate exposure. See Table 10.

5.3 Intermediate-Term Aggregate Risk
Intermediate-term exposure is not expected for acifluorfen because residentia uses are limited to spot

trestments which do not include broadcast gpplication to lawns (the labd satesthat acifluorfen kills
grass).
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5.4 Chronic Aggregate Risk

A chronic aggregate exposure assessment includes food, drinking water, and resdentia exposure,
however, no chronic residential exposure is anticipated for acifluorfen. Asreported in sections 4.2.3.
and 4.2.4. of this document, drinking water levels of comparison (DWLOCs) using modeled
concentrations were calculated for use as a surrogate measure of water exposure because uncertainties
in the water monitoring data precluded their use in quantitative risk assessments. The DWLOC,oric IS
the concentration in drinking water as a part of the aggregate chronic exposure that occupies no more
than 100% of the chronic PAD.

There may be a concern if water exposure is greater than the DWLOC. Asshownin Table 7, the
modeled concentrations in surface and drinking water are much less than the DWLOC,onic ad thereis
no concern for chronic non-cancer aggregate exposure.

5.5 Aggregate Cancer Risk

The DWLOC,, is the concentration in drinking water as apart of the aggregate chronic exposure
that results in anegligible cancer risk. The aggregate DWLOC for cancer was 0.1 Fg/L (Table 11),
compared to aDWLOC of 0.7 F/L for cancer risk from water done (Table 9). The differencein
DWLOC vaues was due to dermd and inha ation exposure because there is essentialy no short-term
dietary exposure to acifluorfen.

As shown in Table 11, the modeed concentrations for sodium acifluorfen in ground water (10.3 Fg/)
and for acifluorfen as alactofen degradate in ground water (5.4 Fg/L) exceeded the DWLOC (0.1
Fg/L). The modded concentration from sodium acifluorfen in surface water (1.4 Fg/L) exceeded the
DWLOC (0.1 Fg/L).

In accordance with Office of Pesticide Programs policy (Steve Johnson, 11/17/97), if the estimated
environmenta concentrations exceed the DWLOCs, water monitoring data are required to refine the
drinking water exposure estimate. The Specid Review and Reregidration Divison and the
Environmenta Fate and Effects Divigon should determine the nature and extent of water monitoring
required.
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Table10. Aggregate Short-term Risk and DWLOCsfor Acifluorfen
Population| NOAEL MOE Target Max |Average Food | Residential | Aggregate MOE* Target Ground Water: | Surface Water: | Short-term
Subgroup | mg/kg/day Exposure! Exposure Exposure® (food and Max Water Herbicide’ Herbicide® |DWLOCH!
mg/kg/day | mg/kg/day | mg/kg/day residential) Exposure® | Metabolite® | Metabolite™ Fg/L
mg/kg/day Fg/L Fg/L
Females 20 1000 0.02 0.000000 0.0046 4300 0.0154 103 14 462
13+ years 54 034
Table11. Aggregate Cancer Risk and DWLOCsfor Acifluorfen
Population Q* Negligible | Target Max | Chronic Food | Residential | Aggregate Cancer Target Ground Water: | Surface Water: | DWLOCY
Subgroup Risk Exposure? Exposure Exposure Risk® (foodand | Max Water Herbicide’ Herbicide® Cancer
mg/kg/day | mg/kg/day (LADD)? residential) Exposure® Metabolite® M etabolite'® Fg/L
mg/kg/day mg/kg/day Fg/L Fg/L
us. 5.30e-02 | 1.00e-06 1.89e-05 0.000000 1.60e-05 8.3e-07 2.90e-06 103 14 0.1
Population 54 034

1 Target Maximum Short-Term Exposure (mg/kg/day) = NOAEL/MOE.

2 Target Maximum Exposure for Cancer Risk (mg/kg/day) = negligible risk/Q,*
3 Residential Exposure Lifetime Average Daily Dose includes dermal and inhal ation exposures
4 Aggregate MOE = NOAEL + (Avg Food Exposure + Residential Exposure)
5 Aggregate Cancer Risk = Q;* x Exposure
6 Target Maximum Water Exposure (mg/kg/day) = Target Maximum Exposure - (Food Exposure + Residential Exposure)

7 Estimated environmental concentration for the herbicide, sodium acifluorfen, in ground water using SCI-GROW modeling
8 Estimated environmental concentration for acifluorfen as a degradate of the herbicide, lactofen, in ground water using SCI-GROW modeling, 52.3% conversion

of lactofen to acifluorfen

9 Estimated environmental concentration for the herbicide, sodium acifluorfen, in surface water using PRZM/EXAMS modeling
10 Estimated environmental concentration for acifluorfen as a degradate of the herbicide, lactofen, in surface water using PRZM/EXAMS modeling

11 Short-Term DWLOC(Fg/L) = [maximum water exposure (ma/ka/day)] x 60 kg body weight

2 L water consumption/day x 10" mg/Fg]

12 Cancer DWLOC(Fg/L) = [maximum water exposure (ma/kg/day)] x 70 kg body weight

(2 L water consumption/day) x 10° mg/Fg

28



ACIFLUORFEN Preliminary Human Health Risk Assessment

6.0 Cumulative Risk

Sodium acifluorfen is a member of the diphenyl ether group of herbicides, which includes lactofen and
oxyfluorfen. In addition, acifluorfen is a degradate of lactofen. EPA has some evidence that these
compounds induce smilar toxic effects but has not yet determined whether or not these compounds
exhibit a common mechanism. In addition, the Agency isin the process of developing methodology to
conduct acumulative risk assessment. For this assessment of acifluorfen, therefore, EPA will not
conduct acumulative risk assessment.

7.0 Tolerance Reassessment Recommendations

Tolerances for residues infon plant and animal commodities are established under 40 CFR §180.383.
They are currently expressed in terms of the combined resdues of the herbicide sodium sdt of
acifluorfen [sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy] -2-nitrobenzoic acid] and its metabolites
(the corresponding acid, methyl ester, and amino andogues). The quditative nature of theresduein
plants and animasis adequately understood. HED has determined that the current tolerance
expression for plant commoditiesis appropriate. Asthere is no reasonable expectation that residues
will transfer from treated feed items to livestock tissues, HED recommends that livestock tolerances be
revoked. See Table 11.

The chemica name for sodium acifluorfen listed in 40 CFR needs to be corrected; the correct nameis
"sodium 5-[2-chloro-4-(trifluoromethyl) phenoxy]-2-nitrobenzoate.” In addition, at the time that the
chemica name is corrected, the tolerance expression should be revised to specificaly define the
regulated metabolites.
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Table11l. Tolerance Reassessment Summary for Sodium Acifluorfen.

v

ce

Commodiity Current Tolerance, Reassessed Comment . o
ppm Tolerance, ppm | [Correct Commodity Definition]
Tolerances Established Under 40 CFR §180.383(q)
Cattle, kidney 0.02 Revoke!
Cattle, liver 0.02 Revoke
Eggs 0.02 Revoke [ Eggl]
Goats, kidney 0.02 Revoke [ Goat, kidney]
Goats, liver 0.02 Revoke [Goat, liver]
Hogs, kidney 0.02 Revoke [Hog, kidney]
Hogs, liver 0.02 Revoke [Hog, liver]
Horses, kidney 0.02 Revoke [Horse, kidney]
Horses, liver 0.02 Revoke [Horse, liver]
Milk 0.02 Revoke
Peanuts 0.1 0.1 [ Peanut]
Poultry, fat 0.02 Revoke
Poultry, mbyp 0.02 Revoke
Poultry, meat 0.02 Revoke
Ricegrain 0.1 0.1 [Rice, grain]
Available data indicate maximum combined residud
Rice straw 01 02 (;L rsr??l;] L/J(r)r:1 ?ﬁl; 1: l;torraf[\zr? and metabolites were <0.124
[Rice, straw]
Sheep, kidney 0.02 Revoke
Sheep, liver 0.02 Revoke
Soybeans 01 01 [ Soybean, seed]
Use of sodium acifluorfen on strawberriesis
supported by IR-4. Currently there are no register
Strawberry 0.05 [0.05] uses of sodium acifluorfen on strawberries. Toler
reassessment cannot be finalized until there are
approved use directions.
Tolerances Egablished Under 40 CFR §180.383(b)
Cowpess 01 Revoke Expiration: 12/31/98. Extension of the expiration ddfe
Limabeans 01 Revoke for these tolerances has been denied (65 FR 3699,
Southern peas 01 Revoke 1/24/2000)

Tolerances for residues of acifluorfen in livestock commodities should be revoked because it has been determined that thereisno
reasonabl e expectation that residues will transfer from treated feed itemsto livestock commodities.

7.1 Codex/International Har monization

There are no Codex MRLs for sodium acifluorfen; therefore, there are no issues with respect to
compatibility of Codex MRLs and U.S. tolerances.
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8.0 DATA NEEDS

The Hazard Identification Assessment Review Committee recommended a developmentd neurotoxicity
study in rats be conducted (870.6300). This study is required because of neurotoxicity which occurred
in adevelopmentd toxicity study in rats (increased incidence of dilated latera ventricles of the fetd
brain, MRID 00122743).

Because the sgnificance of a positive bacterid assay data was not clear, it was recommended that
sodium acifluorfen be retested in amodified bacterid assay, the pre-incubation modification to the
Salmonella typhimurium mammalian microsome gene mutation assay.

The following product and residue chemistry requirements are needed. UV /visible absorption data
(830.7050), additiond plant analytica methodology data (radiovaidation and alower LOQ for rice
graw), and severd labeling changes are the only outstanding requirements.

Severa aress of the occupationa and non-occupationd risk assessment and characterization would
improve with more information and data. Arees of information and data needs include:

. The agency requests additional derma absorption data to refine the derma absorption
factor of 20% which was derived from a 1986 rat study. This study indicated thet 1 to
43.5% of the gpplied dose remained on the skin following aten hour exposure period
and subsequent washing with ditilled weter.

. The agency requests additiond pharmacokinetic data to interpret the biomonitoring
study.

. The Agency requests exposure data for the resdentia use because thereisno PHED
or literature data for application with atrigger sprayer.
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