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Dan Kenny/Joanne Miller
Herbicide Branch
Registration Division (7505P)

And

Amaris Johnson/Susan Lewis
Reregistration Branch 1 '
Special Review and Reregistration Division (7508P)

Valent, USA, has proposed new uses of the herbicide lactofen on fruiting vegetables and okra.
The RD of OPP has requested that HED- evaluate hazard and exposure data and conduct dietary,
‘occupational, residential, and aggregate exposure assessments, as needed, to estimate the risk to
human health that will result from all registered and proposed uses of the herbicide lactofen. A
summary of these findings is provided in this document. The risk assessment, residue chemistry
review, and dietary exposure assessment were provided by Christine Olinger of RRBI; support
for the hazard characterization was provided by Whang Phang of RRBI; the occupational
exposure and risk assessment was provided by Timothy Dole of RRBI; and the drinking water
assessment was provided by James Wolf of the Environmental Fate and Effects Division (EFED).

Recommendation for Tolerances and Registration ‘

Provided revised Sections B and F are submitted, the toxicological and residue chemistry
databases, as well as the aggregate risk assessments, support tolerances with regional registration
for fruiting vegetables and okra. The recommended revisions are listed below:

¢ The label must be amended to specify that the applications may not include two post-
transplant applications. . The label must also be amended to reflect either a 30-day RTI or
a minimum post-transplant interval of 18 days for tomatoes.

e The label should specify examples of fruiting vegetables in the use dlrectlons to avoid
confusion.

e The proposed tolerance for the fruiting vegetables crop group should be revised to reflect
the recommended tolerance definition (lactofen per se), the correct commodity definition,
“Vegetable, fruiting, group 8,” and the recommended level of 0.02 ppm.

‘e The proposed tolerance for okra should be revised to reflect the recommended tolerance
definition (lactofen per se) and the recommended level 0f 0.02 ppm.

Should the registrant request tolerances with a national registration in the future, then add1t10na1 crop
field trials would be required.
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1.0

Executive Summary

This document describes the human health risk assessment conducted for the herbicide lactofen
in association with proposed new uses on fruiting vegetables and okra.

Lactofen is currently registered for use on snap beans, peanuts, soybeans, and cottonseed and
tolerances are established in 40 CFR 180.432 for these commodities. Lactofen is typically used
early in the growing season, before or shortly after the crop has emerged. The minimum interval
between the last application and harvest is 45 days, although for some crops it can be as long as
90 days. The registrant is proposing new uses on fruiting vegetables and okra and restricting the
use to AL, AR, FL, GA, MS, NC, SC, TN, and VA. The proposed use on fruiting vegetables and
okra would include two applications, one prior to planting and one after planting, with a
minimum pre-harvest interval of 30 days.

~ The toxicity database for lactofen is relatively complete. Lactofen has a low acute toxicity,

generally categories III and IV. The chronic toxicity profile for lactofen clearly indicates that the
liver and kidneys are the target organs for this chemical. The effects seen at the lowest dose
levels in the chronic toxicity study included changes in clinical chemistry associated with liver
toxicity. More severe effects were noted at higher dose levels. Lactofen has been classified as
not likely to be carcinogenic to humans at doses that do not cause biochemical and
histopathological changes in the liver of rodents. -

In a rat developmental toxicity study, the dose level that causes adverse effects to the developing
fetus also elicits signs of toxicity in the maternal group (e.g., excess salivation, lethargy, and
decreased body weight gain). Effects seen in the fetus consisted of decreases in fetal weight as
well as skeletal variations (increased incidence of bent ribs, bent limb bones and a reduction in

. the ossification of the vertebral arches). Two rabbit developmental studies have been submitted. -

Although conducted in similar strains of rabbits according to acceptable protocols, the results of
the two studies are somewhat inconsistent. In the first study, post-implantation loss was
observed, but not in the second study. In the second study animals were not dosed high enough
to observe developmental affects in the pups; however, maternal toxicity was observed. When
the results of the two studies are considered together, there is sufficient information to set a no-
effect level for the post-implantation loss.

The Health Effects Division (HED) has selected an endpoint based on changes in clinical
chemistry that relate to liver effects for chronic exposure to the general population and an
endpoint for females of child-bearing age for acute exposure based on the post-implantation loss.
The chronic endpoint is protective of the carcinogenic effects. No endpoint has been identified
for the general population based on a single exposure to lactofen. The Food Quality Protection
Act (FQPA) requires the Agency to consider special sensitivities of the young to chemical

~exposure. The lactofen risk assessment team has reviewed the entire database for lactofen and

determined there is no residual uncertainty regarding exposure to children at any developmental
stage and recommends that the factor be reduced to 1X.

Sodium acifluorfen is a degradate of lactofen found in water and is also registered as a
herbicide. Sodium acifluorfen is similar to lactofen in that the liver and kidneys are the target
organs for sodium acifluorfen as well. Sodium acifluorfen produced developmental toxicity
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(decreased fetal body weight and the increase in anatomical variations) in rats but did not affect
the reproductive parameters in rats. The carcinogenicity data showed that sodium acifluorfen
produced a statistically significant increase in the incidence of liver and stomach tumors in mice
but not in rats. Sodium acifluorfen was classified as not likely to be carcinogenic to humans at
doses that do not cause biochemical and histopathological changes in the liver of rodents.

The Health Effects Division (HED) has selected an endpoint for sodium acifluorfen based on
kidney lesions for chronic exposure to the general population and an endpoint for females of
child-bearing age based on fetal effects for acute exposure. The FQPA Safety Factor committee
retained a factor of three for the chronic dietary risk assessment and retained a factor of ten for
the acute risk assessment because of the qualitative increase in susceptibility in the
developmental study with sodium acifluorfen and the developmental neurotoxicity data gap.

Crop field trials conducted in FL for tomatoes and peppers were submitted in support of this
petition. Typically trials in additional states would be conducted but considering the number of
trials submitted and that no residues were detected, no additional data are required in support of
this use with a regional registration. Should the registrant seek a national registration then
additional studies would be required. :

A dietary risk analysis was conducted for lactofen. The analysis, assuming all of the crops are
treated and residues are tolerance level, showed that all populations are exposed to less than
0.1% of the population adjusted dose (PAD) for acute and chronic risk. This is below the
Agency’s level of concern (i.e., when dietary exposure exceeds 100% of the PAD. The margin of
exposure (MOE) for estimated cancer risk greatly exceeds the target MOE, so is not of concern.

HED has also considered the exposure to lactofen and its degradates in water. Lactofen degrades
very quickly in the environment, with some studies suggesting a half-life of three days. The
primary degradate is acifluorfen, which is also a degradate of sodium acifluorfen, a herbicide
registered for use in agricultural and residential settings. A minor degradate is des-ethyl

lactofen. Environmental fate data suggest that while lactofen is not likely to reach water
resources in any significant quantities, acifluorfen is both mobile and persistent in the
environment. Acifluorfen has been found in monitoring studies of ground and surface water, but
insufficient monitoring data are available for quantitation of the risk from lactofen and
acifluorfen in drinking water. The Environmental Fate and Effects Division (EFED) has
provided estimated drinking water concentrations (EDWCs) of lactofen and acifluorfen (from
lactofen applications) in ground and surface water using models.

There are no residential uses of lactofen; therefore, HED has prepared aggregafe risk assessments
that include food and drinking water estimates only. The aggregate estimates for acute and
chronic exposures are well below the level of concern.

HED also conducted aggregate risk assessments for acifluorfen including food exposure from
acifluorfen applications, residential handler exposure from spot treatments of acifluorfen, and
drinking water exposure to acifluorfen as a result of environmental degradation of lactofen. The
‘aggregate assessments for all exposure durations were below the Agency’s level of concern.
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- Unlike other pesticides for which EPA has followed a cumulative risk approach based on a
common mechanism of toxicity, EPA has not made a common mechanism of toxicity finding as
to lactofen and any other substances. For the purposes of this tolerance action, therefore, EPA
has not assumed that lactofen has a common mechanism of toxicity with other substances.

Two occupational scenarios were identified and assessed for the proposed new uses of lactofen:
mixing/loading liquids for groundboom application and applying liquids using groundboom
applications. Mixing/loading liquids for groundboom application) exceeds HED’s level of
concern if no personal protective equipment (PPE) is used. However, the risk of concern can be
mitigated with a single layer of dermal personal protective equipment (PPE). The margin of
exposure (MOE) for applying liquids using groundboom equipment at the baseline level (no
PPE) does not exceed HED’s level of concern.

The proposed label indicates that lactofen should be applied to row middles in a directed,
shielded spray; therefore, post application exposures are not expected and were not assessed.

2.0  Ingredient Profile
2.1 Summary of Proposed Uses

Valent has included the proposed used directions under Section B of the petition and a
supplemental label for the 2 Ib/gal EC formulation of lactofen (Cobra® Herbicide; EPA Reg. No.
59639-34). The proposed uses are presented in Table 2.1.

HED recommends minor changes to the labels to clarify the use directions including: 1) specify
that the applications may not include two post-transplant applications; 2) specify a retreatment
interval of 30-days or a minimum post-transplant interval of 18 days for tomatoes; and 3)
include examples of fruiting vegetables in the use directions to avoid confusion.
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Table 2.1. Summary of Directions for Use of Lactofen.

Formulation | Applic. Max. No. | Max. Seasonal PHI
[EPA Reg. Rate Applic. per | Applic. Rate ( days)

No.] (Ib ai/A) Season (Ib ai/A)

Pre-transplant 2 Ib/gal EC 0.3-0.5 . Use is restricted to AL,
Post-transplant; | [59639-34] : (implied) ' AR, FL, GA, MS, NC, SC,
Directed to row , TN, and VA.

middles; Applications are to be
Ground, : made in 20-50 gal/A. Pre-
shielded : » transplant: Applications

' are to be made a minimum
of 10 days prior to
transplanting.
Post-transplant:
Applications are to be
made using an adjuvant
such as crop oil
concentrate at 1% v:vora
nonionic surfactant at
0.25% v:v. Tomato plants
must be at least 16” in

Use Directions and

Applic. Timing; Direct
imitations

Type; and Equip.

height prior to post-
transplant application.
Peppers must have been
transplanted at least 45
days before making a
post-transplant
application.
2.2 Structure and Nomenclature
Table 2.2. Lactofen Nomenclature.
Chemical structure al 0 CH,
(o] o CH
0)\”/ ~ s
(0]
v F,C NO,
Common name Lactofen
Company experimental name | PPG-844 . : :
TUPAC name ethyl O-{5-(2-chloro-a,a,a-trifluoro-p-tolyloxy)-2-nitrobenzoyl]-DL-lactate
CAS name 2-ethoxy-1-methyl-2-oxoethyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-
nitrobenzoate :
CAS registry number 77501-63-4
End-use product (EP) 2 Ib/gal EC (Cobra ® Herbicide; EPA Reg. No. 59639-34)

Page 7 of 39



.| Table 2.2. Lactofen Nomenclature.:

Chemical structure of
acifluorfen (PPG-847)

) _
cl 0
0
/©/ \CEU\OH
. CF NO,

5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoic acid

Chemical structure of desethyl
lactofen (PPG-947)

cl ~ 0  CH,
o) OH :
: 0
o
F,C : NO,

1-(carboxy)ethyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-nitrobenzoate

Chemical structure of amino
Iactofen (PPG-1576)

Cl (o} CH,
o o)\n/o\/CHs
0
F.C NH,

- 1-(carboethoxy)ethyl 5-[2-chloro-4-(triflucromethyl)phenoxy]-2-aminobenzoate

Chemical structure of N-
formyl lactofen (PPG-2597)

cl 0  CH,
o /'\[]/O\/Cﬂa
: 0
0
F,C NHCHO

1-(carboethoxy)ethyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-2-
formamidobenzoate

Chemical structure of PPG-
1530; Isomer A (internal
standard)

Cl NO, O ' CH,
o)
F,C _

1-(carboethoxy)ethyl 5-[2-chloro-4-(trifluoromethyl)phenoxy]-6-nitrobenzoate

2.3  Physical and Chemical Properties

Table 2.3 Physicochemical Properties of Lactofen.

Parameter Value Reference

Melting point/range >250°C ' . | 44447003!

pH 7.2 (on Pure Active Ingredient, 1% solution) at 4444700,3‘1
25°C ,

Density (specific gravity) 1.34 at 24°C , 44447003!

Water solubility 0.97 ppm at 25°C 44447003

0.945 + 0.131 ppm (column elution method at 20 | 44460902>
+1 °C)
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Table 2.3 Physicochemical Properties of Lactofen.

Parameter Value Reference
Solvent solubility g/100 g at 23 °C 44447003"
- | kerosene 15.6 '
2-ethyl-1-hexanol  18.4
N-decanol 10.1
lactic acid 0.9

Lactofen is miscible at all proportions with the
following solvents at -18°C or higher:

DMSO, monochlorotoluene, dipropylene glycol
dibenzoate, isophorone, cyclohexanone, mixed
xylene, ethylene dichloride, acetone, DMF, amyl
acetate, methyl isobutyl ketone.

Vapor pressure 3.69 & 1.73 x 10”° Pa (2.8 x 10-7 mm Hg) 444609012

Dissociation constant, pK, Not required ’ D241826, 1/16/98, H. Podall
Octanol/water partition 1 x 10° at ambient temperature, estimated value | 444609032 '
coefficient, Log(Kow)

UV/visible absorption In Review 3 44447003°

spectrum

RD Memorandum, D241826, 1/16/98, H. Podall.
2 RD Memorandum D242241, 2/5/98, S. Mathur.
3 D332587, C. Olinger, In Review.

3.0 Hazard Characterization/Assessment
3.1  Hazard and Dose-Response Characterization

Lactofen

Lactofen has a low acute toxicity profile: the acute oral LDso = 5.96 g/kg b.w. (Tox Category
IV), the acute dermal LDsp > 2.0 g/kg b.w. (Tox Category III) and the acute inhalation LCsq >

6.3 mg/L (Tox Category (IV). Furthermore, lactofen is not a skin sensitizer but it is a very slight
dermal irritant. The manufacturing use product (MUP), however, is classified as a moderate eye
irritant. A summary of the hazard profile may be found in Appendix 1 of this document.

The chronic toxicity profile for lactofen clearly indicates that the liver and kidneys are the target
organs for this chemical. In a combined chronic/oncogenicity study in rats, no effects were seen
at a dose of 2 mg/kg/day. The lowest dose at which effects were reported was 19 mg/kg/day.
The effects described at this dose level included: 1) an increased incidence of mottled or
diffusely dark livers and kidneys; 2) increased aspartate aminotransferase, alanine
aminotransferase, and alkaline phosphatase; and 3) decreases in cholesterol, total protein,
globulin, and blood urea nitrogen. Many of these changes in the clinical chemistry are indicative
of liver toxicity. At higher doses in this study, the severity of the toxicity described above was
increased, and other toxicity included dark discoloration of the testes. Similar effects were also
reported in the subchronic oral toxicity study in rats. At the lowest dose level in a
carcinogenicity study in mice, adaptive effects such as increases in liver weight, increases in the
incidence of hepatocytomegally, and increases in sinusoidal cell pigmentation were observed,
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