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OFFICEOF |
PREVENTION, PESTICIDES AND
TOXIC SUBSTANCES

SUBJECT: Sulfentrazone: New Chemical R

'FROM: Anthony F. Maciorowski, Chief
EEB/EFED S
TO: . Sharlene Matten, Coordinator - ==
' SACS/EFED - ‘

'EEB has completed its new chemical review of sulfentrazone

(129081). The review and data requirements table are attached.

‘Use Patterns:

A SulfentraZOne is a broad-spebtrum herbicide for control of annual

and biennial broadleaf weeds, annual grasses, and sedges (Cyperus
spp.). Proposed uses are for preplant incorporated (1-2") or
preemergence application for soybeans and pre- or post-emergence

‘application in established turfgrass and lawns. . Applications are
by ground only. : ‘ ' ' :

. Toxicity Summary:
Y

The. available acute toxicity data on the TGAI indicate that ,
sulfentrazone is practically nontoxic to birds (LDs, >2250 mg/kg;
LCsy >5620 ppm), ‘slightly toxic to small mammals (LDy, = 711
mg/kg), freshwater fish (LCy, = 93.8 ppm) and freshwater
invertebrates (ECs, = 60.4 ppm), and highly toxic to practically
nontoxic to estuarine/marine organisms (LCs;, = 1-114 ppm) .

- Chronic toxicity studies provided the following NOEC values: 10

ppm for birds, 600 ppm for small mammals, and 0.20-2.95 ppm for
freshwater organisms. ECy values of 0.010-0.013 1lbs ai/acre were
established for the most sensitive terrestrial plant species and

' _EC,; values of 28.8-31 ppb for the most sensitive aquatic plants.
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Data Requirements:

The estuarine/marine oyster acute tbxicity test (72-3b) is

“‘outstanding. Based on the acute toxicity of sulfentrazone to

mysids, and because the freshwater invertebrate testing indicates
the -.chronic-effect level is =~300X more sensitive than the acute-
effects level, a mysid life-cycle test (72-4b) is required.

. Avian reproduction tests: (71-4a,b) must be repeated at higher.

test corcentrations to support multiple applications on
turf/lawn; however, if the number of applications is limited to
two, further testing is not required. - : :
Risk}AsSéssment:

The proposed uses of sulfentrazone on sbyheans and turf/iawn,at

-maximum application rates of 0.125-0.375 1b ai/acre are presumed
- to pose acute risk to terrestrial, semi-aquatic, and aquatic
'plants. Although acute high risk is not presumed for mammals,

the restricted use LOC is exceeded for small herbivores for the
turf/lawn use (warm-season grasses only) for maximum EECs..
Additionally, the endangered species LOC is exceeded for small
herbivores for soybean and turf and small insectivores for turf

‘when maximum EECs are presumed.  No mammalian LOCs are exceeded
‘when RQs are based on mean EECs. For birds, only chronic risk is

presumed, -and risk is greater for turf than for soybeans due to
repeat applications on turf. 'No acute or chronic risks are
presumed for freshwater fish, freshwater invertebrates,

marine/estuarine fish, and some marine/estuarine invertebrates.

However, a risk assessment for marine/estuarine invertebrates

‘cannot be completed, because oyster acute toxicity data and mysid

chronic data have not -been submitéed. Concerns for endangered
plants and small mammals should be addressed via the Endangered

' Species Task Force, of which FMC Corporation is a member.

Labeling:
Manufacturing-use Products:

"This pesticide is toxic to marine/estuarine invertebrates. Do
‘not discharge effluent containing this product into lakes,
streams, ponds, estuaries, oceans or other waters unless in
accordance with the requirements of a National Pollutant
' Discharge Elimination System (NPDES) permit and the permitting
"authority has been notified in writing prior to discharge. Do

not discharge effluent containing this product to sewer systems

without previously notifying the local sewage treatment plant
authority. For guidance contact your State Water Board or
Regional Office of the EPA." S



End-use Products (agricultuial userand non-residential turf) :

"This pesticide is toxic to marlne/estuarlne 1nvertebrates Do .
not apply directly to water, or to areas where surface water is
present or to intertidal areas below the mean high water mark:
Drift and runoff may be hazardous to terrestrial and aquatic
plants in neighboring areas. Do not contaminate water ‘when
dlSpQSlng of equlpment washwaters or rinsate."

?End-use Products (residential turf)°

.-"ThlS pest1c1de is toxic to marlne/estuarlne 1nvertebrates Do
. not apply dlrectly to water. Do not contamlnate water when
dlsp031ng of equipment washwaters or rinsate." -

Contact .Bill Erickson at 305-6212 or Harry Craven at 305 5320 if-

you have any questlons. x



ECOLOGICAL EFFECTS BRANCH
" NEW CHEMICAL REVIEW
* SULFENTRAZONE (129081)

ECOLOGICAL ‘TOXICITY DATA
Toxicity to Terrestrial Animals
. Birds, Acute éﬁd Subacute | |
An acute oral (LDs,) study v(p‘referabbly with the mallard duqic of northern bobwhite
quail) and two subacute dietary (LCs,) studies (one species of waterfowl, preferably the

.mallard, and one species of upland game bird, preferably bobwhite quail) are required to
establish the toxicity of a pesticide to birds. Results of these tests are tabulated below.

Table 1: Avian Acute Oral Toxicity Findings

: R -1 . LDy Toxicity - -~ MRIDNo. | Fulfills Guideline.
Species : % ai (ppm) " Category Author/Year Requirement?
Northern Bobwhite Quail . 943 | >2250 practically 419116-17 . . yés
(Colinus virginianus) . noatoxic ‘| (Campbell et al., o
: ’ . 1989)
. . Eﬁ; ™
Table 2: Avian Subacute Dietary Toxicity Findings
' L LG, Toxicity * MRID No. *. | Fulfills Guideline
Species % ai (ppm) . Category Author/Year Requirement?
Northern Bobwhite Quail ] 943 >5620 practically 419116-18 yes
(Colinus virginianus) ' nontoxic (Beavers et al.,
1991)
- | Mattard Duck 94.3 >5620 practically 41911619 yes
(Anas platyrhynchus) nontoxic (Beavers et al.,
. : 1991)

“These results indicate that sulfentrazone is praétically nontoxic to avian species on an
acute oral and subacute dietary basis. The guideline requirements (71-1 and 71-2) are
- fulfilled. ' : o ’ v
Birds, Chronic
Avian reproduction studies using ‘the technical g'radev of the active ingredient are
required when birds may be exposed to a pesticide repeatedly or continuously through:its -



per51stence bioaccumulation, or from multiple apphcatlons or if mammalian reproductron
- tests indicate possible adverse reproductive effects. The preferred test spe<:1es are the
mallard duck and bobwhite quail. The conditions that apply for sulfentrazone are -
environmental persistence (aerobic soil metabolism half-life = 534-555 days)- and multlple
applications (turf/lawn). Results of these tests are tabulated below ’

Table 3: "Avian Reproduction Findings

- NOEC LOEC | - Endpoints = | MRIDNo. - | Fulfills Guideline
Species - % ai " (ppm) (ppm) - Affected ‘ Author/Year Requirement? .
Northern Bobwhite 942 | 10 ], 100 hen weight gain® | 4335901 | no
Quail b ’ L : . (Pedersen and - (see below)
. (Colmus wrgmzanus) o DuCharme, 1994)
Mellard Duck .~ | 942 00 | >100 "one "| 433559:02 no
{Anas platyrhynchus) - |. - . - o : . (Pedersen and (see below)
. : : DuCharme, 1994) ) .

* treated hens gained less body weight (232 ‘g) by the end of the study than did'~untre¢ited. hens 251 g)

. The results indicate that chromc exposure to sulfentrazone may adversely affect birds
- at dietary exposure levels as‘low as 100 ppm. The- only measurement endpoint 31gmﬁcantly .
- adversely affected at 100 ppm was hen body-weight gain. However, at 100 ppm the number
of eggs laid per hen (46,1) and the proportion of live embryos resultmg in normal hatchlings
(90.3%) ‘also were less than for the control hens (53.6 eggs/hen and 95.9%, respectively).
Although not statistically significant, these dlfferences may be blologlcally important.
Environmental residues (EECs) exceeding 100 ppm_on short grass are likely on turf/lawn, :
. because the- proposed labeling allows an unlimited number of applications and sulfentrazone .
is highly persistent in the environment. The EEC projected for two applications is 120 ppm .
.and for three applicatigns is 180 ppm. Because the highest concentration tested (100 ppm) is
 below the projected EEC on turf/lawn for multlple apphcatrons the guldelme requuement

@ 1—4) is not fulfilled. -

Mammals

‘ Wwild mammal testing is requlred on a case—by-case basis, depending on the results of
the lower tier studies such as acute and subacute testing, intended use pattern and pertinent
environmental fate characteristics. Laboratory rat or mouse toxicity data obtained from the

‘Agency’s Health Effects Division (HED) is used whenever wild mammal tox101ty data are not
available. These toxicity values are tabulated below : .



Table 4: Mammalian deicity.Findings |

g .- Endpoints Toxicity , Toxicity . .
Species © % ai Affected Values - Category MRID No.
Laboratory rat 94 mortality LDy, = 2855 mg/kg prgctically‘ 419116-05
(Rattus norvegicus) - ' . nontoxic -
- : 94.2 . body weight, food NOEC = 600 ppm n/a 433454-09
_ consumption. LOEC = 1000 ppm E ‘
'Labofatory ‘mouse - 94 - mortality - LDy, = 711 mg/kg slightly Jfoxic 419116-06

(Mus musculus)

. The results indicate that sulfentrazone is slighﬂy toxic to small mammals on an acute -
oral basis. . R : _ '

- Toxicity to -’Aquétic Animals _
: FreshWater Fish, Acute -

Two freshwater fish toxicity studies using the technical grade of the active ingtedient
are required to establish the toxicity of a pesticide to freshwater fish. One study is conducted

with a coldwater species (preferably. the rainbow trout) and the other with a warmwater
species (preferably the bluegill surifish). Results of these tests are tabulated below.

Table 5: Freshwater Fish Acute Toxicity Findings

K N
Loy | Toxieity " MRID No. Fulfills
Species _ % ai (ppm) Category "'Author/Year " Guideline
R o - Requirement?
Rainbow tt;out . ‘943 >120 practically 419116-20 - yes
| (Oncorhynchus mykiss) [ nontoxic (Graves and Peters,
' ’ 1989) )
Bluegill sunfish .~ | 943 93.8 slightly toxic 41911621 yes
(Lepomis macrochirus) (Graves and Peters, .
1989)

The results indicate that; sulfentrazone is slightly toxic to fish on an acute Basis. The
guideline requirement, (72-1) is fulfilled. -

'.-'Fr&shwater Fish, Chronic
Data from a fish early Iife-stége test using the technical 'gradeA of the active ihgredienf

are required if the product is applied directly to water or expected to be transported to water
from the intended use site, and when any one of the following cc‘mditions'exist: (1) the
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pesticide is intended for use such that its presence in water is likely to be continuous or
_recurrent regardless of toxicity; (2) any acute LCs, or ECy, is less-than 1 mg/L; (3) the EEC
in water is.equal fo or greater than 0.01 of any acute ECjs, or LCs, value; or (4) the actual or
estimated environmental concentration in water resulting from use is less than 0.01 of any
acute ECs, or LCs, value and any one -of the following conditions exist: studies of other
' organisms indicate the reproductive phys1ology of fish may be affected, physicochemical
properties indicate cumulative effects, or the pestlclde is persistent in water (e.g. half-life
- greater than 4 days). The preferred test species is the rainbow trout. Data are required for-
- sulfentrazone, because the chemical is stable in water. and has a soil aerobic half- life of 534-
555 days. Test results are tabulated below

- Table 6: Fish Early Llfe—Stage Tox1c1ty Fmdmgs

T

. Species % ai NoEc - |. LoEC Endpoints. MRID No. Fulfills Guideline
(ppm) (ppm) Affected Author/Year Regquirement?
Rainbow trout “942 - 2.95 593 | survival'and 43588604 .- ) ye~
(Oncorhynchus ) growth (length) (Boeri et al., 1994) -
mykiss) : 1 '

The results indicate that sulfentrazone sighiﬁcantly affects youhg fish survival and
growth at aquatic concentratlons as. low as 5. 93 ppm. The guldelme requlrement (72—4a) is

fu]ﬁ]led

Freshwater Invertebrates, Acute

A freshwater aquatlc invertebrate tox101ty féSL usmg the technical grade of the active -
mgredlent is required to assess the toxicity of a pest1c1de to freshwater invertebrates. The
- preferred test organism is Daphnia magna, but early instar amphipods, stoneflies, mayflies,
~or midges may also be used. Results of th1s test are tabulated below.

Table 7: Fresh_water I_nvertebrate Toxicity Findings -

1989) -

EC, - Toxicity " MRID No. Fulfills Guideline
Species © % ai (ppm) Category Author/Year Requirement?
Waterflea 94.3 60.4 slightly toxic 419116-22 ' yes
(Daphnia magna) : - (Holmes and Peters, ’

.The results mdlcate that sulfentrazone is shghtly toxic to aquatlc mvertebrates on an

acute basis.

The guldelme requuement (72-2) is fulfilled.




Freshwater Invertebrate, Chronic

Data from an aquatic mvertebrate life-cycle test using Daphnia magna are reqmred 1f
the product is applied directly to water or expected to be transported to water from the
intended use site, and when any one of the followmg conditions exist: (1) the pesticide is

intended for use-such that its presence in water is likely to be continuous or recurrent:
_regardless of toxicity; (2) any acute LCs, or ECs, is less than 1 mg/L; or (3) the EEC in
water is equal to or greater than 0.01 of any acute ECs, or LCs, value; or (4) the actual or
estimated environmental concentration in water resulting from use is less than 0.01 of any
acute ECs, or L.Cy, value and any of the following conditions exist: studies of other
organisms indicate the reproductive physiology of invertebrates may be affected,
physicochemical properties indicate cumulative effects, or the pesticide is perSIStent in water
(e.g. half-life greater than 4 days). Daphma magna is the preferred test species. Data are

- required for sulfentrazone, because the chemical is stable in water and has a s011 aerob1c
half- hfe of 534-555 days Results of this test are tabulated below..

X

Table 8: Aqliatic Inve'rtebrate Life-Cycle To'xicity Findings

; o NoEc | LoEC Endpoints " MRIDNo. | Fulfills Guideline

Species % ai (ppm) . (ppm) Affected - - Author/Year -1 = Requirement? -
Waterflea ~ | 942 | 020 051 survival | 43588605 . o yes
(Daphnia magna) ) . . ‘ - ) (Boeri et al., 1994)

The results mdlcate that survxval of young, daphmds is adversely affected at
~ sulfentrazone concentrations as low as 0.51 ppm. “The guldelme Tequirement (72—4b) is
i fulfilled. '

Estuarine and Mar-ine Anim:ils , Acute

: Acute tox1c1ty testmg with estuarine and marine organisms (fish, shrimp and oyster
embryo-larvae or shell deposition) using the technical grade of the active ingredient is

. required when an end-use product is intended for direct application to the marine/estuarine
environment or is expected to reach this environment in significant concentrations. The
preferred test organisms are the sheepshead minnow, mysid shrimp and eastern oyster
Testing is required for sulfentrazone because soybeans and turf/lawn may occur in areas

~ where pesticide runoff from fields may impact the marme/estuarme environment. Results of
these tests are tabulated below.



Table 9: Estuarine/Marine Acute Toxicity Findings

Co LCy or ECy, : Toxicity : " MRID No. : FEulfills Guideline
. Species ’ %ai |- (ppm) ' Category Author/Year Requirement?
] Oyster . no data
Mysid shrimp | 942 1 | highlytoxic . - . | 435886-03 S yes -
(Mysidopsis bahia) - S : ) (Boeri et al., 1994)
Silverside 942 | 114 .| practically nontoxic 43588602 - - yes
(Menidia beryllina) ‘ ’ (Boeri et al., 1594) ’

 The results are incomplete but indicate that su]fent'raione is highly toxic to
‘marine/estuarine organisms on an acute basis. - Because an oyster tox101ty test has not been
submitted, the guideline requlrement (72-3b) is not fulfilled. ‘ ‘

Estuarme and Marme Ammals Chromc

Estuanne/marme ﬁsh early hfe-stage and mvertebrate life-cycle tox1<:1ty tests are

-requlred if a pesticide is applied directly to-the estuarine/marine environment or expected to
be transported to this environment from the intended use site, and when any one of the
followmg conditions exist: (1) the pesticide is intended for use such that its presence in water
. is likely to be continuous or recurrent regardless of toxicity; (2) any acute LCs, or ECy, is

less than 1 mg/L; (3) the EEC in water is equal to or greater than 0.01 of any acute EC;, or
LC,, value; or (4) the actual or estimated environmental concentration in water resulting
from use is less than 0,01 of any acute ECs, or LGs, value and any of the following
conditions exist: studies of other organisms indicate the reproductive physiology of fish
and/or invertebrates may be affected, physicochemical properties indicate cumulative effects,
or the pesticide is persistent.in water (e.g. half-life greater than 4 days). The preferred test
species are the sheepshead minnow and the mysid shrimp. An estuarine/marine invertebrate.
life-cycle test is required for sulfentrazone, based on its acute toxicity and becausé freshwater
invertebrate testing indicates the chronic-effect level is ~300 times more sensitive than the
acute-effects level. However, because sulfentrazone is less acutely toxic to estuarine/marine _
fish than to freshwater fish, an estuarme/ marine fish early life-stage test is not requ1red

Toxicity to Plants
Terrestrial Plants

Terrestnal plant testing (seedling emergenoe and vegetative vigor) is requlred for
‘herbicides which have terrestrial non-residential outdoor use patterns and which may. move
-off the application site through volatilization (vapor pressure >1.0 x 10°mm Hg at 25°C) or

drift (aerial or irrigation); and/or which may have endangered or threatened plant species -
associated with the application site. Terrestrial plant testing is required for this pesticide

]




because endangered and/or threatened plant species may occur in the nearby v1c1mty of

treatment sites.

‘For the seedhng emergence ancf vegetatlve vigor testing the following plant species
- and groups should be tested: (1) six species of at least-four dlcotyledonous families, one
species ‘of whlch is soybean (Glycine max), and the second of which is a root crop, and (2)
, four species of at least two monocotyledonous families, one of whlch is com (Zea mays). -

Tier 2 tests measure the dose—response of the 10 plant spemes to-various measurement - |
~ endpoints at 5 or more test concentrations. Results of Tier 2 toxmty testing on the technical

- matenal are tabulated below.

Table 10: Nontarget_Terre‘strial Plant Seedling Emergence Toxicity Findings (Tier;II) :

Endpoint’

" Fulfills Guideline .

» dry weight

. o EC,; EC,; MRID No. ’
“ Species % ai Affected (b ai/A) (b ai/A) Author/Year Requirement?
Monoco.t -Comn 942 dry weight - 0.067 0:0019 - 433454-11 yes’
i (Chetram, 1992)
Monocot - Oat " dry weight 0.017- 0.0036 . :
Monocot - Ryegrass dry weight 0.038 0.010
Monocot - Onion height ' 0.019 0.0041
,' Picot - Radish dry weight ' 0.036 0.0079
Dicot - Soybean dry weight 035 0.11
. Dicot - Lettuce dry weight o.ow ! 0.0028
Dicot - Cabbage " dry weight 0.067 ‘ 0.034
- Dicot - Cutumber dry weight 0.039 0.014
Dicot - Tomato N 0013 0.0057

For Tier II seedling emergence, lettuce is the most sensitive dicot and oat i§ the most

sensitlve monocot. The guideline requlrement (123- 1) is fulfilled.
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Table 11: Nontarget Terrestrial Plant Vegetative Vigor Toxicity Findings (Tier IT)

. -] Endpoint | ECy - EC,, MRID No. Fulfills Guideline
Species % ai Affected (b ai/A) (b ai/A) Author/Year |  Requirement?
Monocot - Corn 942 | dry weight 0.180 0054 | azzasernn yes
A e - . (Chetram, 1992)
Monocot - Oat [ - |- dry weight 0.033 -0.0095 -
’Mronoeét - Ryegrass ' " dry weight 0.045. 0.024 7
Monocot -Onion . | . | dry weight 0012 - | 0.0047 . S
: iDi_ec.)t-'Radish' A | dry weighe 0.057 10.0086 - l
. Dicot--Sp}tbean | o Adry-weigﬁt 00044\ 0.0012"
Dicot - Lettuce 0 dry weighe 0.025 0.013
) bicbt-‘Cabbage : dry weight 0011 0.0021 .
" “Dicot - Cucumber dry weight | 000052 | 0.00019 o
Dicot - Tomato  ~ | dry weight | 0012 0.0068 -

For Tier II vegetative vigor, cucumber is the most sensitive dlCOt and onion is the :
most sensmve monocot. The guldelme requirement (123-1) is fulfilled.

Aquatlc Plants

Aquatlc plant testmg is requlred for any hfgblclde which has outdoor non—res1dent1a1
terrestrial uses that may move off-site by runoff (solubility >10 ppm in water), by drift
(aerial or irrigation), or that is applied directly to aquatic use sites (except residential). The -
 following species should be tested: Kirchneria subcapitata, Lemna gibba, Skeletonema
_ costatum, Anabaena flos-aquae, and a freshwater diatom. Aquatic plant testing is requlred
. for this pesticide because its solubility is 400 ppm. Results of Tier II toxicity testmg on the
_ technical material are tabulated below



.Table 12: Nontargef Aquatic Plant Toxicity Findings (Tier II)

EC, NOEC MRID No. Fulfills Guideline

Species % at (ppb) (ppb) Author/Year -. Requirement? -
. Freshwater diiatom 94.2 42.1 7.5 436510-04 yes
(Navicula pelliculosa) (Ward et al., :
- ) ! 1995)
Duckweed 94.2 " 2838 18.9 | 43651005 yes
(Lemna gibba)- o _(Ward et al., .

. 1995) .«
Green algae 942 31 16 . 433454-13 . yes
(Kirchneria subcapitata)* ) (Blasberg et al.,

. 1994)
Marine diatom 94.2 1800" 1350 ) 436510-07 yes
(Skeletonema costatum) (Ward et al., C
' 1995) ~ 2.

Blue-green algae 94.2 .32,8(.)0' < 15,900 436510-06 ‘ yesy
(Anabaena flos-aquae) : . (Ward et al.,
S : 1995) .

*formerly Selenastrum capricornutum .

The Tier IT results indicate that duckweed is the most sensitive aquatrc plant species.
The guideline requirement (123-2) is fulﬁ]led

USE PROFILE

2

Sulfentrazone is a broad-spectrum herbicide for control of annual and/or biennial

broadleaf weeds, annual grasses, and sedges (Cyperus spp.). Proposed uses are for preplant

_ incorporated (1-2") or preemergence application for soybeans and pre- or post—emergence
application in established turfgrass and lawns. Turfgrass/lawn use is specified as that "
intended for aesthetic purposes or climatic modification and being grown on mterror

plantscapes, ornamental gardens or parks golf courses, lawns and grounds "

For soybeans, sulfentrazone will be apphed only by fixed-boom ground equrpment

with properly calibrated low. pressure (10-40 psi) nozzles and screens and strainers no finer -
than 50-mesh. - The application rate, depending on soil texture and organic matter content, is

0.3125-0.375 Ib ai/acre, mixed with 10-40 gallons of water. The total amount of
sulfentrazone applied should not exceed 0.375 1b ai/acre per year. Sulfentrazone may be

tank m]xed with other soybean herbrcrdes to broaden the weed control spectrum.

Sulfentrazone may be apphed in soybean fields up to 30 days before plantmg, during

plantmg, or after plantmg but before the crop emerges. It should be mcorporated into the

-
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top 1-2 inches of soil if applied prior to planting. Preemergence activity of sulfentrazone
requires moisture for activation (enough moisture to wet the soil 1-2 inches deep). Dry soils
should be thoroughly but shallowly cultivated if rainfall or 1rr1gat10n is not adequate to

, actlvate sulfentrazone within 7 days after apphcauon :

For. estabhshed turf and lawn sulfentrazone may be apphed before or after emergence
 of target species. Recommended application rates are 0.03-0.125 Ib ai/acre for cool-season
grasses, 0.06-0.25 b ai/acre for warm-season grasses, and 0.125 1b ai/acre for Cyperus spp.
" Product should be applied in a minimum of 20 gal/acre of carrier and may be tank mixed
with liquid fertilizers and/or other registered pesticides. The product label does not restnct
- the number of annual applications or limit the annual amount of su]fentrazone that can be
applied on turf and lawn. : '

_ Sulfentrazone may not be applied aenally or through any type of 1rngat10n system
All product labels state that sulfentrazone should not be apphed when wmd speed exceeds 10
o ' ‘mph nor with a spray pressure exceeding 40 psi.

EXPOSURE AND RISK CHARACTERIZATION |
~ Risk Quctients RQs) aud‘Levels of Concem'(LOCs)

- LOCs are criteria used to indicate potential risk to ncntarget organisms. Exceedmg
the criteria indicate that a pesticide, when used as directed, has the potential to cause -
undesirable effects to nontarget organisms. Two general catégories of LLOC (acute and
chr_omc) exist for the nontarget faunal groups and~ one category (acute) for nontarget floral
groups. To determine if an LOC is exceeded, an RQ is derived and compared to the LOCs.
An RQ is calculated by dividing an appropriate exposure estimate, e.g. the estimated

environmental concentratlon (EEC), by an appropnate toxmrty test effect level e. g the LCSO
" The acute effect levels are: :

EC25 - terrestnal plants
EC,, - aquatic plants and invertebrates
LC, - fish and birds
- LDs, - birds and mammals
EC,s or NOEC - endangered plants

The chronic test results are the: -

~ NOEC - avian and mammal reproductron studres S
NOEC or MATC aquatic species

When the RQ exceeds the LOC for a particular category,, I‘lSk is presumed Rlsk '
presumptrons and. correspondmg LOCs are tabulated below :

10
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Risk Presumption’

2 . Ro

Chronic Endangered Species

LocC

. Birds
Acute High Risk EEC/LC4, or LDy/sqft or LD, /day 05
Acute Restricted Use ﬁEC/LC” or LD,oisqﬁ‘or LDy,/day (or LDy < 50 mé/kg) ; 02
Acute Endangered Species - 'BEC/LC,, or LDSO/sqft or LD,/day ' 0.1
Chronic High Risk - “EEC/NOEC - 1
Chronic Endangere;d Species . EEC/NOEC . o1

' ' Wild Mammals ) ‘
Acute High Risk EEC/LC,, or LD50/sqft or LD,,/day 0.5
‘Acuté Restricted ﬁse EEC/LC,; or LD,,,/st;ﬁ or LDg/day (or LD, < 50 mg/kg) 02
Acute Endqugored Species EEC/LC,, or LDSdlsqﬁ or LDg/day. : 0.1
Aquatic Animals

.Acute High Rlsk EEC/LC,, or EC”‘ . 0.5
Acute Restncted Use | EEC/LC,, or EC”- 0.1
Acute Endaugemd Species EECILC,, or ECyy’ 0.05
Chronic High Risk EEC/MATC or NOEC 1

' . EECMATC or NOEC

-Terrestrial and »S’emi-Aquatic Plants -

Acute High Risk (non-endangered)

EEC/EC,; or NOEC

"EEC/ECs % .. 1
Acufe Endangered Species EEC/EC,, or NOEC 1
S . Aquaﬁc Plants
| Acute HighRisk . - EECIEC” . 1
Acute Endanééred Species 1

EEB currently has no procedures for assessing chronic risk to plahts acute or chronic
risks to nontarget insects, or chronic risk from granular and bait formulations to mammalian

or avian species.

Exposure and Risk to Nontarget ‘Terrestrial Animals .-

Birds

For non—granular pest1c1des, EECs on dletary food items fo]lowmg product apphcatlon
" are compared to LCso values to assess risk. - The predicted O—day maximum and mean EECs

e _

Aof sulfentrazone that may be expected-to occur on selected avian and mammahan dletary
' 1tems followmg product apphcatlon are- tabulated below.
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Table 13: EEC Values on Avian and Mammalian Food Ttems ,

Site/Appl. Rate " Food Maximum EEC . Mean EEC
"~ (b ai/A) Item (ppm)* . - (ppm)!
Soybean k . Short grass = . 9% o . - 32
©375) ’ ‘ , -
- : " Insects: - 51 ) - 17
Seeds - ' . ' 6 . . <3
Turf/lawn: wann—séason : Short graé;s . ) 180* ‘ . . 6
| grasses to | - C
1 ©025 : Insects - . o102 N : 1 34
| seeds R 112 : B 5
Turf/lawn: cool-season " Short grass R o9 : ‘ 32%
grasses and sedges N - i )
0.125) Insects ) 512 . v . 17
A . 1 . o - ) - S
' Seeds s 6 : 2 :

! predicted maximum and mean residues are based upon Hoerger and Kenag@ (1972) as modiﬁéd by Fletcher et al (1994). '

% assumes 3 applications at 7- -day intervals and, based on aeroblc s0il metabolism half-life of 534—-555 days, no degradation between
apphcatxons .

, Acute and chromc RQs are’ tabulated separately below for maximum (Table 14) and
mean (Table 15) EEC values.

' Table 14: ‘Avian Acute and Chronic RQ Vde.;’,lﬁs for Non-granular. Produéts Bése‘d on
Maximum EEC Values, Mallard and Bobwhite’ Quall LC50s of >5200 ppm, and the
- Bobwhite Quail Chronic NOEC of 10 ppm

) . oA Maximum Chronic
| site/Appl. Rate Food  |. EEC LCy . NOEC . Acute RQ - Chronic RQ
(b ai/A) -Ttems (ppm) (ppm) - (pm) | (BEC/LC) (EEC/NOEC)
Soybean Short grass 9 >5200 10 <0.018 9.0
0.375) _ : —
, , Insects 51 >5200 10 , <0.010 5.1
Seeds 6 " >5200 10 <0.002 06
Turf/lawn: -  Short grass - 180 >5200 . . 10 <0.035 18.0
warm-sedson - — ) :
grasses ‘Insects S 101 >5200 10 <0.020 1041
0.25) ' g . ' i
(3 applications) | Seeds " 1 >5200 - 10. <0.003 ‘1.1
Turfllawn: cool- | Shortgrass - | 90 >5200 " 10 <0.018 920
season grasses ) :
and sedges Insects i 51 -] >500 - 10 <0010 | . st
©.125) — , - .
(3 applications) Seeds - 6 | >s20 10 | <0002 |- 06
12



Table'15: * Avian Acute and Chronic RQ Values for Non-
EEC Values, Mallard and Bobwhite Q

granular Products Based on Mean
uail LCss of >5200 ppm, and the Bobwhite Quail

Chronic NOEC of 10 ppm
Site/Appl. Rate |  Food hiems Mean LC, Chronic AcuteRQ - |, Chronic RQ
(b ai/A) - EEC @pm) NOEC  (BEC/LCy) ‘|  (BEC/NOEC)
. ' ‘(ppm) - (ppm) _
Soybean Short grass * o3 >5200 10 <0006 | 32
0375 . - : -~
Insects 7 >5200 .10 <0.003 1T
Seeds _ <3 >500 10 <000f - | " <03
Turf/lawn: Short grass - _ 64 . | >500 10 <0013 6.4
‘warm-season i i ) X
_ grasses Insects . 34 >5200 . ~ 10 . <0.007: 1 3.4
©25)- — : — ‘ A
ol applications) Seeds ) : 1 >5200 | 10  <0.001 0:5
Turfflawn: cool- | Shortgrass - .| 32 >5200 10 <0.006. ‘32
season grasses : ¥ " -
and sedges Insects -7 >5200 10 - <0.003 17 .
©.135) T ; ~ ;
(3 applications) Seeds ) 3 >5200 - 10 <0001 . 0.3

.+ The results indicate that acute high riSk, restricted use, and endangered species LOCs
- are not exceeded when using either maximum or mean EEC values. ' '

~ The chronic risk LOC for birds is exceeded at the proposed maximum application
rates for both soybean and turf/lawn when RQs ate talculated using either maximum (Table
14) or mean (Table 15) EEC values. Chronic impacts due-to use of sulfentrazone in . =~
soybeans seems less likely than for turf/lawn. Only one application is made on soybeans,

and contaminated grass and insects are likely present for only a brief period. The Agency is |

concerned about potential chronic effects from use of sulfentrazone-on turf. However, the

highest concentration tested in the avian reproduction studies was only 100 ppm, which is
less than the maximum EEC of 180 ppm projected for short grass from three applications to
turf/lawn (warm-season grasses). Therefore, the Agency cannot assess avian chronic risk for
that use unless testing is conducted at higher concentrations or the number of applications is
limited to two, which projects to a maximum EEC of about 120 ppm.

Mammals

The potential for adverse effects to wild mammals is estimated according to EEB’s
draft 1995 SOP of mammalian risk assessment and the methods used by Hoerger and Kenaga
(1972) as modified by Fletcher et al (1994). The dietary concentration of sulfentrazone

- expected to be acutely lethal to 50% of the test population (LCs, value) is determined by

- dividing the LDj, value (usually the most sensitive rat or mouse LD,,) by food consumption |

(%, expressed as a decimal, of body weight consumed). AnRQ is then determined by -

13
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dividing the EEC by the derived LCs, value.

- Mammalian (herbivore and insectivore) acute and chronic RQs for non-granular
products are provided in the Tables below. RQs are calculated for three weight classes of
mammals: 15 g, 35 g, and. 1000 g, each presumed to consume three d1fferent food categories
(grass insects, and seeds): RQ values for herbivores and insectivores are tabulated for both

* 'maximum and minimum EEC values. RQ values for gramvores were calculated but are not
_ tabulated 1no LOCs were exceeded B

Table lGi Mammalian (Hervivore and Irisecﬁvoie) Acute RQ Values for Non—granular'
Products Based on Maximum EEC Values and the Laboratory Mouse LDj, of 711 mg/kg'

. Mammal o » Lab ' )
Appl. Body ' | % Body . Mouse . | Max. EEC Max. EEC | . e :
Rate . Weight . | Weight LD, Short Grass Insects " | AcuteRQ? | Acute RQ?
(b ai/A) @ - - .| Consumed | (mg/kg) - (ppm) 1 (ppm) Short Grass | fimects
‘Soybean - is 95 | : 012 | o007
©375) = m . % - 51 '
) ~ S35 66 S , o 0.08 10.05

10000 - 15 , ‘ , 002 - | o0t
Turflawn 15 95 I S | 02e | o7
(warm-season R D ¥ 180 B L1} B : 5
grasses) - 35 66 " - ’ 014 | 0.09
0.25) . B . , gz T -
(3 applications) 1000 | . 15 . o 0.02 0.01
Turfflawn (cool- | .15 .5 1. . ] ez 0.07
season grasses — ' i 81 w0 . ‘51 .
and sedges) - © 35 66 . : ) ; . o 008 - | 005
©.125) . - ~ : - ‘ B —
(3 .applications) 1000 15 ) . . . 0.02 E 0.01
! values for granivores are not tabulated; mCs were not exceeded
2RQ = EEC (mg/ke)

LDy, (mg/kg)/ % Body Weight Consumed
14



- Table 17: Mammalian (Hervivore and InsectivOre)Acute RQ Values for Non-granular
- Products Based on Mean EEC Values and the Laboratory Mouse LD;, of 711 mg/kg!

- Mammal : Lab. : .

Appl. Body "% Body Mouse Mean EEC Mean EEC . »
Rate Weight Weight LD, . Short Grass Insects Acute RQ” |' Acute RQ?
b ai/A). @ Consumed | (mg/kg) (ppm) (ppm) ' Short Grass | Insects
-Soybean 15 - 95 - ‘ 0.04. 0.02
©375) —— - 711 32 17

35 66 . . - - 0,03 - 0.02

1000 - 15 0.01 <0.01
Turf/lawn 15 95 . . 0.09 0.04
(warm-season’ 711 64 - 34 .A
grasses) - 35 66 o ‘ 0.06 0.03
©.25) . : ‘
(3 applications) 1000 15 »0.01 ) 0.01
Turf/lawn (cool- 15 95 ‘ . 0.04 0.02
season grasses . 711 3R 17 ’ -
and sedges) - 35 66 : 0.03 0,02
0.125) : — i '
@3 apphcatlons) ) 1000 15 0.01 <0.01

values for gramvores are not tabulated; LOCs were not exceeded

ipQ = EEC (me/ks)

LDy (mglkg)/ % Body Weight Consumed

Table 18: Mammalian Chromc RQ Values for Non—granular Products Based ona

Laboratory Rat NOEC' of 600 ppm % - ;

. S Max. EEC Mean EEC Chronic RQ Chronic RQ
Appl. Rate Rat NOEC Short Grass Short Grass Short Grass Short Grass
(b ai/A) (rw) (ppm) (ppm) (Max. EEC) - (Mean EEC)
Soybean 600 % 32 0.15 0.05
0.375) ) )
Turf/lawn (warm-. -
season grasses) . 600 180 64 0.30 0.11
0.25) ) ’ ’
(3 applications)
Turf/lawn (cool-season i .
grasses and sedges) 600 90 32 0.15 0.05
(0.125) ) - ’ -
(3 applications)

Based on maximum EECs, restricted use and endaﬁgered species acute LOCs are
exceedéd for turf/lawn (warm-season grasses). The endangered species LOC also is
,exceeded for soybeans and for turf/lawn (cool—season grasses and sedges). ‘Based on mean

EECs, acute LOCs are not exceeded. The chromc LocC i is not exceeded for elther maximum
or mean EECs for any use pattem




Exposure and Rlsk to Nontarget Aquatlc Ammals

Expected Aquatlc,Concentratmns:’ EFED calculates EEC’s using the GENeric
Expected Environmental Concentration Program (GENEEC) The resultant generic GEEC’s
are used for assessing acute and chronic risks to aquatic organisms. Acute risk assessments
are performed using either 0-day GEEC values (single application) or peak (GEEC) values
‘(multiple applications). Chronic risk assessments are performed usmg the 21-day GEECs for
mvertebrates and 56-day GEECs for fish.

The GENEEC program uses a few basic envuonmental—fate values and pest1c1de label

‘ apphcatlon information to provide an estimate of expected environmental concentrations.

The model calculates the concentration of pesticide in a 1 hectare, 2 meter deep pond taking

into account adsorption to soil or sediment, soil incorporation, degradation in soil before

. washoff to a water body, and degradation within the water body. The model also accounts
for direct deposition of spray drift into the water body (assumed to be 1% and 5% of the
“application rate for ground and aerial apphcatlons respecuvely) For turf, three apphcatmns

at 7-day mtervals was assumed. - S

: The envuonmental—fate values used in the model for this pest1c1de were: soil KOc =
26, solubility = 400 ppm, aerobic soil metabolism half-life = 555 days hydrolysm =
stable and water photolys1s half hfe =1h

GEECs based on runoff from a 10 hectaxe field to a 1- hectare x 2-meter deep water
body are tabulated below.

_Table'19: GEEC Values for Aquatic Exposire .’

. Initial
v ‘ . : No. Appl./ | (PEAK) | 21-day 56-day .
. * Application - : " Appl. Rate - 1 Intervals EEC - EEC EEC
site . ] Method " (b ai/A) ' -} @pb) | (ppb) (ppb)
ground, incorporated 1-2" 0.375 . 1 : 19.1 6.6 2.6
Soybean - ; ) .

) ground 0375 : 1 191 e | 26
Turf/lawn: *warm- ground ot 0.25 1 3 379 13.0 . 51
season grasses -

Turf/lawn: cool- ground o 0.125 S R 19.0 65 - | 26
season grasses and : '
sedges

* 3 applications at 7-day intervals assumed; no limitations 'specitied on the product label
~ Freshwater Fish

Acute and chronic RQs for freshwater fish are tabulated below.
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Table 20: RQ Values for Freshwater Fish Based on a Rambow Trout LCs, of 93.8 ppm
and an Early Llfe-Stage NOEC of 2.95 ppm '

. . L EEC " EEC

Site/Appl. Rate ~ LC,, . NOEC Initial 56-Day Avg. Acute RQ - Chronic RQ

(b 2i/A) (ppm) (ppm) (ppm) - (ppm) (EEC/LCy) ‘(EEC/NOEC)

Soybean 93.8 295 0019 - 0.003 <0.001 0.001".
(0.375)
Turf/lawn: warm- - 93.8 2.95 0.038 . 0.005 <0.001 . <0.002
season grasses o . ' .
©.25) -
(3 applications)
Turf/lawn: cool- 93.8 295 0019 0.003 . <0.001 <0.001
season grasses and . C :
sedges I T
0.125)
3 applichtiong)

The results indicate that acute high risk, restncted use, and endangered spec1es LOCs
are not exceeded for freshwater fish for the proposed application rates on soybean and
turf/lawn. The chromc nsk LOC also is not exceeded for these uses.

Freshwater Invertebrates

The acute and chrenic RQs for freshwater%n_vertebfates are tabulated below.

Table 21: RQ Values for Freshwater Invertebrates Based on a Daphma magna ECS0 of
60.4 ppm and a foe—Cycle NOEC of 0.20 ppm

S . EEC EEC 21-Day .
Site/Appl. Rate . LCy - NOEC Initial Avg. Acute RQ Chronic RQ
(b ai/A) (ppm) (opm) (ppm) (ppm) (EEC/ECyy) (EEC/NOEC)
Soybean 60.4 0.20 0.019 - 0.007 <0.001 0.035
0.375) : ’
Turf/lawn: warm- 60.4 0.20 0.038 0.013 <0.001 . 0.065
season grasses : 7
©0.25
(3 applications)
Turf/lawn:- cool- 60.4 .0.20 0.019 0.007 . <0.001 . 0.033
season grasses and - i
sedges
(0.125)
-(3 applications) -
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The results mdlcate that acute high risk, restricted use, and endangered species LOCs
are not exceeded for freshwater invertebrates at the proposed application rates on soybean:
and turf/lawn The chronic risk LOC also is not exceeded for these uses.

Estuarme and Marme Ammals

- The acute and chromc RQs for three estuarine and marine organisms are_ tabulated
below :

"Table 22: RQ Values for Estuarine/Marine Organisms

. S . BEC s ,
Site/Appl. Rate i - LCs Initial Acute RQ
(bail)) | Species ] e " (opm) . (BEC/LCy)
Seybean - . Oyster . " nodaa - | 0 019 =
0.375) : ‘ ' ’ .
) Mysid B : 1 0. 019 0.019
Silverside - - 114 © 0019 - <0.001
Turf/lawn: warm-season Oyster - ‘no data ° 0.038
grasses : ) _ — _ — T
©0.25) ) "~ 1 Mysid _ | S .. 0.038 0.038
. licatic . . K . - " . X
@ epplications) Silverside - 14 - 0038 <0.001
.Turf/lawn: cool-season Oyster " ' : no data I 0019 v
grasses and sedges ] O . .
©.125)° | Mysid 1 , 0.019 - 0.019
. (3 applications) ) . . - o ' ’
: _ Silverside ) 0 114 B¢ 0.019 : - <0.001

The results indicate that acute high risk restricted use, and endangered species LOCs
are not exceeded for estuarine fish at proposed application rates for soybean and turf/lawn.

Risk to invertebrates cannot be adequately assessed until the requlred toxicity data for oysters
are submitted. A _

Exposure aﬁd Risk to Nontarget Plants
Terrestrial and Semi-aquatic

‘Terrestrial and semi-aquatic plants may be exposed to pesticides from runoff, drift .or
volatilization.  Runoff exposure for terrestrial plants is determined from a pesticide’s water
solubility and the amount of pesticide present on the soil surface of the application site.
Runoff values are 0.01; 0.02, and 0.05 for water solubility of < 10 ppm, 10-100 ppm, and
>100 ppm, respectively. Runoff exposure for terrestrial plants is characterized as "sheet

"runoff” (1 acre treated onto an adjacent untreated 1 acre). Runoff” exposure for semi-aquatic ’
plants (plants that usually inhabit low-lying wet areas that may be dry at certain times of the

K
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year) is determined using the same scenario, except this runoff exposure is characterized as
"channelized runoff" (10 treated acres to a distant, low-lying untreated acre). Spray drift
exposure from ground application is assumed to be 1% of the application rate. Formulae
used for calculating EECs for the dlfferent scenarios are listed below.

EEC Formulae T k

Note. The calculauons below are for a maximum apphcatlon to soybean (0 375 Ib -
ai/acre). - Calculations for turf/lawn were made similarly, using maximum application
~rates of 0.25 1b ai/acre and 0.125 Ib ai/acre for warm-season and-cool-season

grasses/ sedges respectively, but assuming cumulauve runoff and drift from 3.
apphcatlons for turf/lawn use.

Calculau_ng' EECs for terrestrial glants inhabiting areas adjacent to treatment sites

-Unmcorporated -ground application: )
. Runoff = maximum application rate (Ib ax/acre) x runoff value = 0.375 x0.05 = 0. 019 b al/acre

Drift = max;mum application raté x 0.01 = 0.375 x0.01 = 0.004 Ib ai/acre

Total Loadmg = runoff (Ib allacre) + drift (Ib ax/acre) =0 019 +0. 004 =0.023 Iv ax/acre

" Incorporated ground application:
. Runoff = [maximum appllcatlon rate (Ib axlacre) %+ minimum mcorporatlon depth (m )] x runoff
value = 0.375/1 x 0.05 = 0.019 Ib ai/acre
Drift = maximum application rate x 0 01 = 0.375 x 0.01 = 0.004 Ib ai/acre .
.(Note: drift is not calculated if the product is incorporated at the time of application.) =
Total Loading = runoff (lb axlacre) + drift (Ib al/acre) = 0.019 + 0. 004 = 0.023 Ib allacre

' Calculat_x_ng EECs for semx-aguatm plants mhablgx_xg wet, low-lp__ng areas

Umncorporated ground application: : :
Runoff = maximum application rate (b ailacre) x runoff value{x 19 acres = 0. 375 x0.05x 10 = 0 188 1b al/acre
Drift = maximum application rate x 0.01 = 0.375 x 0.01 = 0.004 Ib aifacre

" Total Loading = runoﬁ' (b ai/acre) + drift (b ai/acre) = 0.188 + 0. 004 =0.1921b at/acre

Incorporated ground application:
Runoﬁ' [maximum application rate (Ib allacre)/mmunum incorporation depth (in.)] x runoff value x 10 acres.
Drift = ‘maximum application rate x 0.01 ’

(Note: drift is niot calculated if the product is incorporated at ‘the time of apphcauon )
Total Loadmg = runoff b ailacre) + drift (lb ai/acre)

,' EECs for terrestrial and semi-aquatic plémts are tabulated below.



Table 23: EEC Values for Terrestrial and Semi-Aquatic Plants

) ) . ) - ) Total ) Total
Site/ ' Minimum .} . -~ Sheet . Channelized ' | Loadingto .| Loadingto
Appl. Rate Incorporation Runoff Runoff - Runoff Drift - Adjacent 'Se.mi-aquatic
(b ai/A) Depth (in) -| Value - (b ai/A) . (b ai/A) (b ai/A) Area! - Area® ’
~Soybean - o . 05 0.019 0.188 0.004 . 0.023 0.192
0.375) ) " T—— T - -
: ' 1 . 05 - 0019 0.188 ’ 0.004 - 0.023 ‘1.0.192 .
Turf/lawn: ‘warm- 0. 05 . 0.039 0375 0.009 J. 0048 - ° ]| 0384
season grasses : ) T - i .
.(0.25)
(3 applications)
-| Tucf/lawn: cool- 0o 05 | 0,019 0.188 . 0.0045 0.024 | 0.193
| season grasses and 1 <
sedges ’
©0.125) s
(3 applications)

* sheet rin-off +-drift

2 channelized run-off + drift

‘The EC,s. value of the most sensitive species in the seedling emergence study is

. _ compared to runoff and drift exposure- to determine the RQ (EEC/tox101ty value).. The ECZ;A . -

value of the most sensitive species in the vegetative vigor study is compared to the drift

~ exposure to determine the acute RQ. EECs and acute risk quotients for terrestrial and semi- -

) aquatic plants are tabulated on the following page.(Table 24). EEB does not have a
procedure for assessing chronic risk to terrestrial and semi-aquatic plants comparable to
" chronic nsk estimated for terrestrial and aquatic ammals at this time. .

The ECys value, of the most sensitive species in the seedhng emergence study is
compared to runoff and drift exposure to determine the endangered species RQ.  The ECy;
“value of the most sensitive species in the vegetative vigor study is compared to the drift
exposure to determine the endangered species RQ. EECs and endangered species acute RQs
for terrestrial and semi-aquatic plants are tabulated on the following page (Table 25).

" The tabulated results indicate that acute and endangered species risk LOCs are

exceeded for terrestrial and seml—aquatlc plants at the proposed maximum apphcatron rates
, for soybean and turf/lawn.

20

L'}



| 14 ’ .
]
L
Ls . ’
# : :
YUp + Jjo-unt pIZIEUUBYD ;
YHp + gouru 0ays |
(szro).
. 5odpes
_ i ; K T pue sosseId uoswos
L8 76l T w610 $20°0 " S$¥00°0 T6000°0 010°0 -[00d JUMBLLINT,
(sT0)-.
- . - 5985813 UOsEOS
€Ll '8E 14 ¥8€°0 - 8v0°0 6000 750000 010°0 “UnEA UMB]RINL
: , . Leo
UL T61 L ET 610 €200 - " $00°0 | 75000°0° 010°0 . uweqfog
swus|g apenby suelg selg 899IV " (8IY (\7 XN (v/1e qD (v/1e 9D (/e qD-
-weg pus "ue], | onenby-weg [BIISOIIDL, onenbe-rweg Juoefpy 03 mEvqu g SThq oo c | o8y
Por. | o). K o) § 03 Sutpeoy [BI0] : 5101, . uom—> aAnBRSaA soueSrowy Sulpess ddyens
JoS1p *Sep @ousrowy soualrswyg e

Q108,18 £ oHo 0Jo nom oocowhoam uo:toq B UO vomwm &cﬁm orenby-Iwog pue [BLISONIS] 10F senfeA OYF oy ¢N JIqeL

88\5 qI ZS000°0 Jo nom HomH IA ®>uSomo> _qunon) e pue

Ly



R4
B
” .

YHP + JO-UN PoZOUUEYD ,
, | YHp + Jo-uny 9oys |

. (4K

soSpes

pus 5055033
. . ) . . UO§EES-J00D

o'sy ©oI10T Iz 6170 ) $20°0 . §¥00°0 1000°0 61000 UMBIRINT

- g T G6To

; . 3085838

. ) : . UOSBIS-WIBM

006 e - €St ygeo. |} 8¥0°0 600°0 10000 61000 Sume[/pny,
. _ : : : SLeo)

o'ov 1101 Izl 610 . £€20°0 $00°0 1000°0 6100°0 * uweghosg

sjuglg
snenby-nweg sjuBlg suBlg . . :
pus "z, . oenby-tweg JBHIsONID L, ) (EeIV JusdBlpy. (v/ie 9D (ve qD (V18 qD-
(o't o) | fo:s [¥9TY onenbe 03 Burpro] (Ve q) “od et | ey
. 3081IA "Sop sousSrewy * sousSrewrg -eg oy SurpsoT Bl —Eo.ﬁ yuq J08IA o>_§ama>. sousfrewyg Sullpess ‘ddyrons

Jo o oozowuoam EoU B UO co%m mﬁﬁm osm=w<.§om puU® TBLISANIST, Hom sonfeA OY seroads pereSuepug (67 oBmH

o.sm\a qI 1000°0 Jo sum I0SIA oAlRIRSeA JeqUINOn) © pue AI0B/e qI 6100°0

2T



-Aquatic Plants

Exposure to nontarget aquatic plants may occur through runoff or spray drift from

" adjaceént treated sites. An aquatic plant risk assessment is usually made for aquatic vascular
plants.using toxicity findings from duckweed (Lemna 8ibba). Non-vascular aquatic plant risk

~ assessments are performed using toxicity findings from the most sensitive algae or diatom

- species. Runoff and drift exposure (Table 19) is determined from GENEEC. The RQ is

‘determined by .dividing the pesticide’s initial concentration in water by the aquatic plant EC,,
.valuc. R - v - . } ; .

| Acute RQs for vascular and nonvascular aquatic plants are tabulated below.

" Table 26: Acute RQ Values".for ‘Aquatic Plants based Abn a duckweed (Lemna gibba) EC;,
- of 28.8 ppb and a nonvascular plant (Kirchneria subcapitata’) ECy, of 31 ppb

. ; . L ) RQ
Site/Appl. Rate , : Test EC, EEC - | - @B
.+ (lb ai/A) - - Species : (ppb) . (ppb) "] . BCy)
| soybean - Ul duckweed : 288 191 . 0.66
“(0.375) : = ‘ ' , , _
algae : : 31 19.1 . 0.62 -
“Turf/lawn:’ WAEm-seasongrasses . . _duckwéml C o - 2838 | 37.9 . 132
(0.25) - ' . i ‘ [ . .“ ) . - .
(3 applications) . . N algae 31 ’ 3719 1.22
Turf/lawsi: - cool-season grasses and | duckweed " 28.8 C 190 . 0.66
sedges . ~ ' e : - - : :
Q. | o Igae Y R TR 190 | o6
(3 applications) agae g4 S . e

‘forﬁlerly Selenastrum 'cajzriéorhutum

Endangered species RQé for vascular aquatic plants are tabulated below.
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Table 27: Endangered Spec1es RQ Values for Aquatlc Plants based ona duckweed
(Lemna gibba) NOEC of 18.9 ppb

Co | - | RQ
Site/Appl. Rate - Test NOEC - EEC (EEC/
(b ai/A) Species (opb) (@pb) NOEC)
" | soybean " duckweed - 18.9 19.1 101
©.375) . : » :
Turf/lawn: warm-season grasses - duckweed 189 37.9 \ 201
0.25) - ’ S ’ )
(3 applications) -
“Turfflawn: cool-season grasses and | duckweed 18.9 . 190 . 100
©.125
(3 applications)

=
LS

: The Tesults mdlcate that acute risk LOCs are slightly exceeded for the proposed use
on turf/lawn warm- season grasses, assuming three applications at 7- -day intervals, but are not
- exceeded for the proposed use on soybean or turf/lawn cool-season grasses and sedges.
: Endangered species risk LOCs are equaled or exceeded for vascular and nonvascular aquat1c
‘plants at proposed maximum apphcatlon rates for soybean and turf/lawn. :

i Endangered Specles

. Based on calculated RQ values ranging from 12-202 for terrestnal and sem1—aquat1c
plants (Table 25) and from 1-2 for aquatic plants TTable 27), the Agency presumes that -
- endangered plants may be adversely affected by the proposed applications of sulfentrazone to
soybeans and turf/lawn. Based on maximum EECs, risk also is exceeded for some small
- herbivorous and msectlvorous mammals in soybeans and turf/lawn uses. FMC Coxporatlon
should address these concerns 'via the Endangered Species Task Force before the Agency

. determines whether formal consultation with the U.S. Fish and Wildlife Serv1Ce is necessary'
or if use limitations should apply

‘ LABELING
Manufacturmg—use Products:

"This pest1cxde is toxic to marine/estuarine invertebrates. Do not discharge efﬂuent

. containing this product into lakes, streams, ponds, estuaries, oceans or other waters unless in

accordance with the requirements of a National Pollutant- Discharge Elimination System
(NPDES) permit and the permitting authority has been notified in writing prior to discharge.
Do not discharge effluent containing this product to sewer systems without previously -
nonfymg the local sewage treatment plant authonty For guldance contact your State Water-
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Board or Regional Office of the EP_A;-'Y

. End-use Products (agricultural use- and non-residential turf):

, "This pesticide is toxic to marine/estuarine invertebrates. Do not apply directly to
water, or to areas where surface water is present or to intertidal areas below the mean high
water mark. Drift and runoff may be hazardous to terrestrial and aquatic plants in ~
- neighboring areas. Do not contaminate water when disposing of equipment washwaters or

- rinsate." ' T ' : ‘ ’

’ End-use.Prodhcts (residential turf):

. "This pesticide is toxic to marine/ estuarine inve,rtebrates_. Do not apply directly to
water. Do not contaminate water when disposing of equipment washwaters or rinsa;e. "

‘CONCLUSIONS

~ The proposed uses of sulfentrazone on soybeans and turf/lawn at maximum
application rates, of 0.125-0.375 Ib ai/acre are presumed to pose acute risk to terrestrial,
semi-aquatic, and aquatic plants. Acute high risk is not presumed for mammals, but ,
restricted use and endangered species LOCs have been exceeded for soybeans and turf/lawn’
uses when exposure is based on maximum EEC values, Chronic risk, ‘but not acute risk, is
. 'presumed for birds. No acute or chronic risks are presumed for freshwater fish, freshwater
 invertebrates, or marine/estuarine fish. A risk asSsssment for marine/estuarine invertebrates
ccannot be completed until outstanding toxicity data for the oyster and mysid are submitted

and reviewed. - o ' : R

Concerns for endangered plant species and small mammals should be addressed via -
the Endangered Species Task Force. FMC Corporation is a member of this Task Force.

Avian reproduction studies with the bobwhite quail and mallard should be addressed.
‘The studies submitted support the proposed use of sulfentrazone on soybean. However, the
studies do not support the proposed use on turf/lawn, because product labeling allows an
unlimited number of applications. To support the turf/lawn use, the studies should be
repeated using higher test concentrations. Alternatively, the currently proposed uses can be
- supported by these studies if the turf/lawn label specifies that no more than two applications
can be made annually at the proposed application rate.. L '

: . The "Environmental Hazards" labeling should be fevised as specified above under
"LABELING". . ‘ o '
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ATTACHMENT: GENEEC. VALUES

Soybean (incorporated):

INPUT VALUES

- RATE #/AC) APPLICATIONS SOIL SOLUBILlTY % SPRAY INCORP ’
ONEMULT) = NO. INTERVAL Koc  (rPM) DRIFT DEPTH(N)

375( 375 1 260 400.0 1.0, 10

'FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

METABOLIC DAYS UNTIL HYDROLYSIS PHOTOLYSIS METABOLIC COMBINED
(FIELD) RAIN/RUNOFF  (POND) ~ (POND- -EFF) (POND)  (POND)

534.00 2 N/A .04 491 00 491 -

GENERIC EECs (IN PPB)

PEAK =~ AVERAGE 4 AvizRAGE 21 AVERAGE 56
GEEC - DAY GEEC DAY GEEC DAY GEEC

1901 15.66 655 259

Soybean (z_ﬁncox_'mra.t_ed[:

INPUT VALUES

RATE (#/AC) APPLICATIONS - SOIL SOLUBILITY % SPRAY INCORP
ONEMULT) = NO-INTERVAL KOC. - (PPM)  DRIFT DEPTH(IN)

375 375 1 1 260 4000 10 0~

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS)

METABOLIC DAYS UNTIL ‘HYDROLYSIS PHOTOLYSIS METABOLIC COMBINED
(FIELD) RAIN/RUNOFF (POND) (POND-EFF) (POND) (POND)

53400 2 - N/A .04 491 00 . 491

GENERIC EECs (IN PPB)

PEAK  AVERAGE4 AVERAGE21 AVERAGES6
GEEC DAY GEEC - DAY GEEC -. DAY GEEC

19.11 15.66 655 259
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Turf/lawn (warm-season grasses):

INPUT VALUES

RATE ,(#7AC) APPLICATIONS SOIL SOLUBILITY. % SPRAY INCORP
ONEMULT) NO.-INTERVAL 'KOC . (PPM) DRIFT DEPTH(IN)

250( .743) 3 7. 260 4000 10 .0

FIELD AND STANDARD POND HALFLIFE VALUES (DAYS) .

METABOLIC DAYS UNT]L HYDROLYSIS 'PHOTOLYSIS METABOLIC COMBINED
(FIELD) RAIN/RUNOFF (POND) ' (POND-EFF) . (POND) -, (POND)

.55500 0 N(A S04 491 00 491

GENERIC EECs (N PPB)

PEAK AVERAGE4 AVERAGE21 AVERAGE 56
GEEC DAY GEEC .= DAY GEEC - DAY GEEC.

3789 31.05 1299 5.3

Turf/lawn (cool-season grasses and sedges):

INPUT VALUES

RATE (#'AC) APPLICATIONS SOIL SOLUBILITY % SPRAY INCORP
ONEMULT) NO.-INTERVAL KOC = (PPM)  DRIFT DEPTH(IN)

A25¢ 372) 3 7 260 400.0 10 0

FIELD AND STANDARD PbND HALFL]FE 'VALUES (DAYS)

METABOLIC DAYS UNTIL HYDROLYSIS PHOTOLYSIS METABOLIC COM.BINED

(FIBLD) RAIN/RUNOFF (pom)) (POND-EFF) - (POND) (POND) o

555.00 0 N/A 04 491 .00 4.91

GENERIC EECs (IN PPB)’
s I\

PEAK .- AVERAGE4 AVERAGE21 AVERAGE 56
GEEC DAY GEEC = DAY GEEC DAY GEEC .

1895  15.52 6.49 2.57
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