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INTRODUCTION

This case involves challenges under the Federal Insecticide,
Fungicide, and Rodenticide Act (FIFRA) to the U.S. Environmental
Protection Agency’s (EPA) 2019 amendments to registrations of the
pesticide sulfoxaflor.! One of the consolidated petitions for review also
advances claims under the Endangered Species Act (ESA). EPA
recognizes that the Agency failed to comply with the ESA’s
requirements prior to issuing the registration amendments for
sulfoxaflor. Accordingly, EPA respectfully requests that this Court
remand the challenged registration amendments to the Agency to allow
EPA to correct the ESA error—specifically, to make an “effects
determination,” and take additional follow up action as appropriate.
Granting this motion will conserve the Court’s and the parties’

resources, as it will allow EPA to address acknowledged deficiencies in

1 The actions challenged in this case are amendments to the
registrations that were first issued in 2016. The amendments are
attached to the Center for Food Safety’s petition for review at Exhibits
B-D. See Pet. for Review, Case No. 19-72109, Doc. Id. No. 11403618,
Exhs. B-D. The rationale supporting these amendments is reflected in
the decision document attached as Exhibit A to the petition for review.
Id., Exh. A.
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the challenged amendments without the need for further briefing, oral
argument, or a Court decision.

EPA further seeks that the remand be granted without vacatur
because EPA’s legal error may be remedied through further Agency
action. Vacatur would be inequitable here because it would render sale
and distribution of sulfoxaflor unlawful under FIFRA, thereby removing
a pesticide with reduced risks from the market and very likely
increasing the use of older, riskier alternatives. The Court should thus
grant EPA’s motion, allow the Agency to address the acknowledged ESA
legal defects in the first instance.

Intervenor—the registrant Dow Agrosciences—consents to the
remand without vacatur, and will separately file a response in support
of EPA’s motion. Petitioners oppose the motion.

BACKGROUND
A. Legal Background

1. Federal Insecticide, Fungicide, and
Rodenticide Act

FIFRA generally precludes the distribution or sale of any pesticide
unless it is “registered” by EPA. 7 U.S.C. § 136a(a). EPA issues a

license, referred to as a “registration,” for each specific pesticide product
2
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allowed to be marketed. Id.; see also Nat’l Family Farm Coalition v.
EPA, 966 F.3d 893, 912 (9th Cir. 2020) (same). “The terms and
conditions on the license include exactly what product can be sold, the
specific packaging it must be sold in, and labeling that contains
instructions on proper use.” Nat’l Family Farm, 966 F.3d at 912 (citing
7 U.S.C. § 136(p)). The Act directs that EPA “shall register a pesticide”
if the Agency determines that:

(A) its composition is such as to warrant the proposed claims
for 1t;

(B) its labeling and other material required to be submitted
comply with the requirements of this subchapter;

(C) 1t will perform its intended function without
unreasonable adverse effects on the environment; and

(D) when used in accordance with widespread and commonly

recognized practice it will not generally cause unreasonable
adverse effects on the environment.

7 U.S.C. § 136a(c)(5).

To evaluate whether an application to amend an existing
registration should be granted, EPA evaluates whether the requested
amendment, e.g., a proposed new use, is likely to cause unreasonable
adverse effects. Relevant here, Congress expressly directs EPA to

balance benefits and costs. Thus, “unreasonable adverse effects on the
3
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environment” include “any unreasonable risk to man or the
environment, taking into account the economic, social, and
environmental costs and benefits of the use of any pesticide.” Id.
§ 136(bb). It 1s unlawful to use a pesticide “in a manner inconsistent
with its labeling.” Id. § 136j(a)(2)(G).
2. Endangered Species Act

Congress enacted the ESA “to provide a means whereby the
ecosystems upon which endangered species and threatened species
depend may be conserved,” and “to provide a program for the
conservation of such endangered species and threatened species.” 16
U.S.C. § 1531. ESA section 7 directs each federal agency to insure, in
consultation with the U.S. Fish and Wildlife Service and/or National
Marine Fisheries Service (collectively, the Services), that “any action
authorized, funded, or carried out by such agency . . . is not likely to
jeopardize the continued existence of” any listed species or destroy or
adversely modify designated critical habitat. Id. § 1536(a)(2).

If the agency proposing the relevant action (referred to as the
action agency) determines that the action “may affect” listed species or

critical habitat, the action agency must pursue either informal or formal

4
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consultation with one or both of the Services. 50 C.F.R. § 402.13-402.14.
Formal consultation is required unless the action agency determines,
with the Services’ written concurrence, that the proposed action is “not
likely to adversely affect” a listed species or critical habitat. Id.

§§ 402.13(a), 402.14(b)(1). If formal consultation is required, then one or
both of the Services must prepare a biological opinion stating whether
the proposed action is likely to “jeopardize the continued existence of”
any listed species or destroy or adversely modify designated critical
habitat. 16 U.S.C. § 1536(b)(3); 50 C.F.R. § 402.14.

B. Historical Background

Many hundreds of pesticides have been approved and are
available for use that have not undergone ESA review—namely,
without EPA first undertaking ESA consultation or making a “no effect”
determination under the statute. See Washington Toxics Coalition v.
EPA, 413 F.3d 1024 (9th Cir. 2005), abrogation on other grounds
recognized by Cottonwood Environmental Law Ctr. v. U.S. Forest Seruv.,
789 F.3d 1075 (9th Cir. 2015). EPA has acknowledged its duty to
consult under ESA section 7 prior to issuing a registration for a

pesticide. See id. In recent years, EPA has worked with the Services,

5
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along with help from the National Academy of Sciences, to address the
backlog and remedy noncompliance by creating a framework for
pesticide consultation. See App’x, Appx001-016, Decl. 9 11-12.
Congress 1s aware of this dialogue and has requested that EPA report
on consultation progress and streamline integration of ESA and FIFRA
procedures. Pub. L. No. 113-79, § 10013, 128 Stat. 649 (2014).

To this end, EPA began several “pilot” Biological Evaluations
using the methods identified by the National Academy of Sciences as a
first step towards implementing the Academy’s recommendations. See
Decl. q 12. In doing so, EPA has been allocating most resources to the
review of older, more toxic pesticides, rather than to the first-time
registration of new, less toxic ingredients. See Decl. 9 13, 23.

Subsequently, EPA, the Department of Interior, and the
Department of Commerce signed a memorandum of agreement
establishing an interagency working group to include these and other
federal agencies tasked with providing recommendations to the
agencies’ leadership on improving the ESA consultation process for
pesticides. See Decl. § 12. The intent of the interagency working group

1s to improve the consultation process required under ESA section 7 for

6
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pesticide registration and registration review. Id. On December 20,
2018, President Trump signed into law the Agriculture Improvement
Act of 2018 (2018 Farm Bill), Pub. L. No. 115-334, 132 Stat. 4490
(2018), codifying the interagency working group and the memorandum
of agreement. As required under section 10115 of the 2018 Farm Bill
and FIFRA, 7 U.S.C. § 136a(c)(11), the interagency working group
report was delivered to Congress in December 2019, and an update was
provided in June 2020. Id.

B. Procedural History
a. 2013 Registration

Sulfoxaflor is an insecticide that targets a broad range of piercing
and sucking insects including aphids, plant bugs, whiteflies,
planthoppers, mealybugs, and scales. See EPA, Decision Mem.
Supporting Registration Decision for New Uses of the Active Ingredient
Sulfoxaflor (July 12, 2019) (hereinafter July 2019 Decision), EPA-HQ-
OPP-2010-0889-0570, available at Pet. for Review, Case No. 19-72109,
Doc. Id. No. 11403618, Exh. A. In 2010, Intervenor Dow AgroSciences,
LLC (Dow) submitted registration applications to EPA for three

pesticide products that contain sulfoxaflor as their active ingredient. In

7
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May 2013, EPA granted unconditional registration of these products
under FIFRA, 7 U.S.C. § 136a(c)(5), with certain mitigating measures to
protect pollinators. App’x, Appx017-034, EPA, Registration of the New
Active Ingredient Sulfoxaflor for Use on Multiple Commodities,
Turfgrass and Ornamentals (May 2013), EPA-HQ-OPP-2010-0889-0396.
These registrations were challenged on FIFRA grounds by a number of
environmental petitioners. See Pollinator Stewardship Council v. EPA,
806 F.3d 520 (9th Cir. 2015). No party challenged the registrations
under the ESA at that juncture—rather, challenges were solely brought
under FIFRA. See id.

In 2015, the Court granted the petitions for review on the grounds
that EPA lacked sufficient data on the impacts of sulfoxaflor on bee
populations. Id. at 531. Because of this, the Court held that EPA’s
decision was not supported by substantial evidence under FIFRA. Id.
The Court then vacated the registration. Id. at 532.

b. 2016 Registrations and 2019
Registration Amendments.

After the vacatur of the registration in 2015, EPA re-evaluated the

sulfoxaflor application to take into account the errors identified by the
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Pollinator Stewardship Council court. In 2016, EPA granted
unconditional registrations of three pesticide products containing
sulfoxaflor for use on specified crops, turf and ornamentals. See App’x,
Appx035-045, EPA, Registration Decision for Sulfoxaflor for Use on
Agricultural, Crops, Ornamentals and Turf (Oct. 14, 2016), EPA-HQ-
OPP-2010-0889-0563 (discussing issuance of registrations for
Sulfoxaflor Technical (Registration No. 62719-631, and two end use
products: Transform WG (Registration No. 62719-625) and Closer SC
(Registration No. 62719-623)). These registrations were not challenged.

Then, in July 2019, EPA granted unconditional amendments
under FIFRA section 3(c)(5) to those same registrations. See July 2019
Decision. Finally, certain restrictions that were included on the October
2016 registrations were removed. Id.

As part of these decisions, EPA prepared an assessment of the
ecological risks from the proposed amendments to the registrations.
App’x, Appx092-377, EPA, Sulfoxaflor: Ecological Risk Assessment for
Section 3 Registration for Various Proposed New Uses (July 10, 2019),
EPA-HQ-OPP-2010-0889-0566. EPA also considered the impacts to

pollinators based on existing and newly submitted data. See July 2019
9
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Decision at 7-9. Finally, EPA prepared a benefits analysis of the
amendments to help determine whether the pesticide poses
unreasonable adverse effects to the environment. See App’x, Appx046-
091, EPA, Benefits for New Uses of Sulfoxaflor on Alfalfa, Avocado,
Citrus, Corn, Cotton, Cucurbits, Fruiting Vegetables, Pineapple, Pome
Fruit (Pre-bloom), Rice, Sorghum, Soybean, Strawberry, Ornamentals
and Home Fruit Trees (Mar, 7, 2019), EPA-HQ-OPP-2010-0889-0569.

C. Petitions for Review

Shortly after the 2019 amendments were issued, the petitioners
filed petitions for review challenging these amendments. Petitioners
Center for Biological Diversity and Center for Food Safety challenged
the registration amendments on ESA and FIFRA grounds. See Pet. for
Review, Case No. 19-72109, Doc. Id. No. 11403618. Petitioners
Pollinator Stewardship Council, American Beekeeping Federation, and
Jeffrey Andersen challenged the actions on FIFRA grounds alone. See
Pet. for Review, Case No. 19-72280, Doc. Id. No. 11423191. The
petitions for review have been consolidated. See Nov. 4, 2019 Order,

Doc. Id. No. 11487539.

10



(1001 4lz)
Case: 19-72109, 10/26/2020, I1D: 11871851, DktEntry: 51-1, Page 16 of 28

ARGUMENT

I. The Agency Should Be Permitted to Remedy the
Acknowledged ESA Defect On Remand.

Agencies have inherent authority to reconsider past decisions and
to revise, replace or repeal initial actions. Motor Vehicle Manufacturers
Ass’n v. State Farm Mutual Automobile Insurance Co., 463 U.S. 29, 42
(1983). Allowing for voluntary remand is consistent with this principle.
See Ethyl Corp. v. Browner, 989 F.2d 522, 524 (D.C. Cir. 1993). “[W]hen
an agency action is reviewed by the courts, in general the agency may
take one of five positions,” one of which 1s the agency may request a
remand to reconsider its position and ensure proper procedures were
followed. SKF USA, Inc. v. United States, 254 F.3d 1022, 1027-29 (Fed.
Cir. 2001); see also California Communities Against Toxics v. EPA, 688
F.3d 989, 992 (9th Cir. 2012) (same and citing SKF, 254 F.3d at 1029).

Indeed, courts generally only “refuse voluntarily requested
remand when the agency’s request is frivolous or made in bad faith.”
California Communities, 688 F.3d at 992. This is for good reason:
“[a]dministrative reconsideration is a more expeditious and efficient

means of achieving an adjustment of agency policy than is resort to the

11
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federal courts.” B.dJ. Alan Co. v. ICC, 897 F.2d 561, 562 n.1 (D.C. Cir.
1990) (internal quotation marks omitted). As Ethyl Corp. explained,
“[w]e commonly grant such motions, preferring to allow agencies to cure
their own mistakes rather than wasting the courts’ and the parties’
resources reviewing a record that both sides acknowledge to be incorrect
or incomplete.” 989 F.2d at 524.

In California Communities, for example, this Court granted
voluntary remand reasoning that because EPA “recognized the merits of
the petitioners’ challenges and has been forthcoming in these
proceedings, there is no evidence that the EPA's request is frivolous or
made in bad faith.” 688 F.3d at 992. The Court reached the same result
in NRDC v. EPA, involving a challenge to EPA’s registration of the
pesticide commonly known as “Enlist Duo.” See No. 14-73353 (9th Cir.),
Jan. 25, 2016 Order, Doc. Id. No. 9839194. There, EPA sought a remand
to reconsider the registration in light of newly received information that
the ingredients in the chemical at issue could potentially interact in
ways that the Agency had not considered. See Nat’l Family Farm Coal.
v. EPA, Mot. For Remand, Doc. Id. No. 9770038. EPA explained that it

“can no longer represent to the Court that its conclusions were correct

12
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regarding whether issuance of the registration met the standard in
FIFRA.” Id. at 7-8. The Court granted EPA’s motion for voluntary
remand without vacating the registration. Jan. 25, 2016 Order, Doc. Id.
No. 9839194, see also Nat’l Family Farm, 966 F.3d at 906 (discussing
remand without vacatur of registration earlier in proceedings).

So, here, the Agency’s request is timely and made in good faith.
EPA reached out to Petitioners in August of 2020, acknowledged the
ESA defect with the amendments, and expressed the intention of
seeking a remand. The parties then sought an extension of the merits
briefing deadlines to facilitate the discussions on the parties’ positions
regarding the motion to remand. Aug. 17, 2020 Mot. for Ext., Doc. Id.
No. 11791959. These discussions began in earnest before any party had
filed their merits brief.

Further, EPA “recognizes the merits” of Center for Biological
Diversity and Center for Food Safety petitioners’ claim that the Agency
failed to comply with the requirements of the ESA, including making
the procedural determination of whether the action has an effect on a

listed species. 688 F.3d at 992. EPA acknowledges that it has not made

13
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an “effects determination” for sulfoxaflor, as it must do, or initiated
consultation, if appropriate. 16 U.S.C. § 1536(a)(2).

Specifically, EPA must determine either that sulfoxaflor has “no
effect” on ESA listed species or their critical habitat, or that the
pesticide “may affect” those species or their critical habitat. 50 C.F.R.

§ 402.14(a); see Ctr. for Biological Diversity v. EPA, 861 F.3d 174, 188
(D.C. Cir. 2017); see also Decl. 9 16-17. Then, if the Agency reaches the
latter determination, it must consult with Fish and Wildlife Service
and/or National Marine Fisheries Service (Services). If the Agency finds
that the action is “not likely to adversely affect” listed species or their
critical habitat, then it must informally consult with the Services and
obtain written concurrence. See 50 C.F.R. §§ 402.13, 402.14(b)(1); Decl.
19 17-20.

If the Agency finds that the action 1s “likely to adversely affect”
listed species or their critical habitat, then it must formally consult with
the Services, who must prepare a biological opinion assessing whether
the action would jeopardize the continued existence of the listed species
or result in the destruction or adverse modification of habitat of such

species. See 16 U.S.C. § 1536(a); 50 C.F.R. § 402.14, Decl. 49 17-20. The
14
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“effects determination” must be made by the Agency in the first
instance. 50 C.F.R. § 402.14(a).

EPA explains in its declaration that it will undertake the ESA
analysis for sulfoxaflor as expeditiously as practicable, taking into
account its legal obligations to complete draft biological evaluations for
a series of other chemicals, as well as the priorities from the
memorandum of agreement described above. See Decl. § 26. The Agency
can thus begin the assessment of sulfoxaflor in mid-2025. Id. The
standard for voluntary remand is met here. California Communities,
688 F.3d at 992.

II. Vacatur of the Registration Amendments Is Not
Required During the Pendency of the Remand.

This Court should grant remand without vacatur, leaving in place
the amendments as EPA satisfies its obligations under the ESA. “[T]he
decision whether to vacate depends on the seriousness of the order’s
deficiencies (and thus the extent of doubt whether the agency chose
correctly) and the disruptive consequences of an interim change that
may itself be changed.” Allied-Signal, Inc. v. U.S. Nuclear Regulatory

Comm’n, 988 F.2d 146, 150-51 (D.C. Cir. 1993); Cal. Communities, 688

15
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F.3d at 992 (same). Also relevant is whether “by complying with
procedural rules, it could adopt the same rule on remand, or whether
such fundamental flaws in the agency’s decision make it unlikely that
the same rule would be adopted on remand.” See Pollinator
Stewardship Council, 806 F.3d at 532.

This Court has acknowledged that “when equity demands, the
regulation can be left in place while the agency follows the necessary
procedures” to correct its action. See Idaho Farm Bureau Fed'n v.
Babbitt, 58 F.3d 1392, 1405 (9th Cir. 1995). Indeed, even though the
agency’s error was significant in Idaho Farm Bureau, the Court did not
vacate the action at issue because it could have had adverse
environmental effects, and wiped out a species of snail. Id. at 1405-06.
Likewise, in California Communities, the Court acknowledged that the
rule was invalid, but declined to vacate it, reasoning that vacatur would
delay a needed power plant undermining the reliability of the power
supply and causing economic hardship. 688 F.3d at 994.

The D.C. Circuit reached the same result in Center for Biological
Diversity, where, as here, EPA had failed to comply with the ESA before

1ssuing a registration for a pesticide under FIFRA. 861 F.3d at 188-89.
16
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The court reasoned that “[nJotwithstanding the EPA’s failure to make
an effects determination and to engage in any required consultation, it
did not register [the pesticide cyantraniliprole] in total disregard of the
pesticide’s deleterious effects” because it assessed the ecological risks
for cyantraniliprole as part of the registration process. Id. at 188.

The “seriousness of the [action’s] deficiencies . . . and the
disruptive consequences of an interim change that may itself be
changed,” weigh in favor of leaving the sulfoxaflor registration
amendments in place during the remand proceedings. Allied-Signal,
988 F.2d at 150-51 (internal quotation marks omitted). Vacatur would
render sale and distribution of sulfoxaflor unlawful, thereby removing
from the market a pesticide that poses less risks than its alternatives.

EPA’s July 2019 Decision and declaration before this Court
support the possibility that, in the absence of the sulfoxaflor
amendments at issue, farmers will likely revert and increase their use
of older, riskier substitutes. July 2019 Decision at 10; Decl. § 23.
Indeed, the July 2019 Decision acknowledges that sulfoxaflor has
numerous benefits both to the environment and to the farmers that use

it. Specifically, sulfoxaflor has a better ecological and human health

17
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profile than the alternatives, and it performs as well or better than
other registered insecticides by targeting hard to control pests. July
2019 Decision at 10-21; Decl. § 24. And, sulfoxaflor is highly selective at
targeting pests. Decl. § 24.

Moreover, sufloxaflor is less harmful to beneficial insects than the
alternatives. Id. Sulfoxaflor offers a new mode of action and is also
compatible with and easily included in Integrated Pest Management
and Insect Resistant Management programs. Id. Thus, vacating the
amendments here removes these and other benefits from the market,
resulting in farmers moving back to and using the older, riskier
pesticides that sulfoxaflor was intended to replace. The consequence of
such a loss could have disruptive consequences.

Center for Biological Diversity concluded that similar concerns
made vacatur inequitable. The D.C. Circuit reasoned that
cyantraniliprole had “a more favorable toxicological profile compared to
currently registered alternatives.” 861 F.3d at 188-89. Thus, it was
appropriate to leave the “registration order to remain in effect until it is
replaced by an order” [compliant with the ESA which] will maintain

‘enhanced protection of the environmental values covered by” the

18
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registration. Id. at 189 (internal quotation marks omitted). The same
logic applies in this case.

Vacatur is further unwarranted because there is “at least a
serious possibility that the [EPA would] be able to substantiate its
decision on remand.” Allied—-Signal, 988 F.2d at 151. The ESA errors
here do not go to the heart of the FIFRA analysis. In fact, EPA
acknowledges no defect in the FIFRA analysis, which evaluates
whether there are “unreasonable adverse effects on the environment.” 7
U.S.C. § 136(bb). It maintains that the FIFRA analysis is supported by
substantial evidence.

This contrasts markedly with situations where this Court has
found vacatur proper. For example, in North Carolina v. EPA, the court
concluded that the EPA's rule “must” be vacated because “fundamental
flaws” prevented EPA from promulgating the same rule on remand. 531
F.3d 896, 929 (D.C. Cir. 2008). But here, EPA’s failure to comply with
the ESA does not necessarily imperil its decision to grant the
registration under FIFRA. EPA could reach the same result it did here
and conclude that registration amendments were proper after the

additional analysis required under the ESA.
19



(o0l 4lz)
Case: 19-72109, 10/26/2020, I1D: 11871851, DktEntry: 51-1, Page 25 of 28

That distinguishes the amendments here from 2013 registration
at issue in Pollinator Stewardship Council, which was vacated on the
grounds that it was not supported by substantial evidence as required
by FIFRA. 806 F.3d at 532. By contrast, the Agency has since re-
evaluated the risks to pollinators, taking into account additional data
and the current state of the science supporting assessment of pesticide
risks to bees. July 2019 Decision at 7-9. The conceded error here lies not
in the FIFRA analysis, but in the procedural requirements of different
statute entirely—the ESA. See Nat’l Family Farm, 966 F.3d at 922
(describing ESA’s procedural requirements, and that “no effect”
determination for pesticide like the one made there does not require
further action or consultation). As a consequence, the Pollinator
Stewardship analysis does not show that vacatur is warranted.

Moreover, the very factor that the Court looked to in that case—
whether leaving in place the registration created “more potential
environmental harm than vacating it"—weighs in favor of leaving the
amendments in place on remand here because vacatur could cause more
environmental harm than good for the reasons described above. The

high likelihood that farmers would use riskier, more damaging
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pesticides in the absence of sulfoxaflor shows that vacatur would be
Inequitable.

CONCLUSION

For the foregoing reasons, the Court should grant EPA’s motion
and remand the registration amendments without vacatur.

Dated: October 26, 2020.

s/ Meghan E. Greenfield

MEGHAN E. GREENFIELD
BRIENA L. STRIPPOLI

United States Department of Justice
Environment & Natural Resources Division
P.O. Box 7611

Washington, D.C. 20044

Tel.: 202.514.2795
meghan.greenfield@usdoj.gov
Attorneys for Respondents
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DECLARATION OF JAN MATUSZKO

I. Background

A. Introduction.

1. I, Jan Matuszko, declare under penalty of perjury that the
following statements are true and correct to the best of my
knowledge and belief and that they are based upon my personal
knowledge, information contained in the records of the United
States Environmental Protection Agency (EPA), or information
supplied to me by EPA employees under my supervision and in
other EPA offices. See 28 U.S.C. § 1746.

2. I am the Acting Director of the Environmental Fate and Effects
Division (EFED). I have held this position since July 2020. Prior
to becoming the Acting Director for EFED, I served as the Deputy
Director of EFED from April 2019 to July 2020. Prior to becoming
the Deputy Director of EFED, I served as a Branch Chiefin the
Engineering and Analysis Division in the Office of Science and
Technology in the Office of Water. I have a B.S. in Chemical
Engineering and an M.S. in Civil Engineering (Environmental)
from Virginia Polytechnic Institute and State University.

3. EFED is the division within the Office of Pesticide Programs
(OPP) tasked with assessing the environmental fate and ecological
risk of both new and existing conventional pesticides under the
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA). In
this context, “environmental fate” is the life cycle of a chemical
(such as a pesticide) after its release into the environment. Part of
this responsibility includes evaluating potential effects to species
listed as threatened or endangered (“listed species”) and/or their
designated critical habitats under the Endangered Species Act
(ESA) and preparing biological evaluations that EPA provides to
the National Marine Fisheries Service (NMFS) and/or the United
States Fish and Wildlife Service (FWS) (collectively “Services”).
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. Biological Evaluations (BEs) are written determinations that
describe the potential effects of a federal action on listed species
and/or their designated critical habitats. For OPP, the federal
action may include registration or registration review decisions as
described further in paragraph 10. If OPP determines that an
action “may affect” listed species and/or designated critical habitat
in its BEs, OPP would then initiate consultation under the
Services’ ESA implementing regulations. See 50 C.F.R. § 402.14.

. In my role as Deputy Division Director and Acting Division
Director of EFED, I have been involved in the evaluation and
validation of data submitted under FIFRA to assess ecological
risks, including risks to federally listed and non-listed species.
Additionally, I have been involved in the development of BEs and
in the oversight and allocation of division resources necessary to
conduct the environmental fate and ecological risk assessments of
pesticides necessary for EPA to address its obligations under both
FIFRA and the ESA, including preparation of nationwide
developmental draft and/or draft BEs on methomyl, carbaryl,
atrazine, propazine, simazine and glyphosate to address
settlement obligations as noted in paragraph 26.

. This declaration is filed in support of EPA’s motion for voluntary
remand (without vacatur) of the challenged July 13, 2019
registration orders for sulfoxaflor. The purpose of this declaration
1s to explain: (1) the statutory and regulatory contexts; (2) the July
13, 2019 FIFRA registration action at issue in this case; and (3)
the reasonable amount of time I project that EPA will require to
initiate and prepare a BE and initiate consultation, if appropriate.

FIFRA and ESA Background.

. FIFRA. FIFRA, 7 U.S.C. §§ 136-136y, governs the sale,
distribution, and use of pesticides. Its principal purpose is to
protect human health and the environment from unreasonable
adverse effects associated with pesticides. FIFRA generally

prohibits the distribution and sale of a pesticide product unless it
1s “registered” by EPA. See 7 U.S.C. § 136a(a). A registration is

(o0 0l 4lZ)
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issued to a particular registrant, with a particular formula,
packaging, and label and provides rights only to the registrant.

8. FIFRA authorizes EPA to register pesticides under section 3(c)(5),
7 U.S.C. § 136a(c)(5), or FIFRA section 3(c)(7), 7 U.S.C.
§ 136a(c)(7). The challenged sulfoxaflor registrations were issued
under the authority of FIFRA section 3(c)(5). To grant a
registration under FIFRA section 3(c)(5), EPA must determine,
among other things, that use of the pesticide “will not generally
cause unrecasonable adverse effects on the environment.” 7 U.S.C.
§ 136a(c)(5). Pesticide registrations are periodically reviewed as
part of the registration review program under FIFRA section 3(g).
7 U.S.C. § 136a(g).

9. ESA. The ESA section 7(a)(2) requires that Federal agencies
ensure, in consultation with the Services, that the actions they
take or authorize will not jeopardize the continued existence of
threatened or endangered species (listed species) or destroy or
adversely modify designated critical habitat. For OPP, an “action”
includes certain pesticide registration or re-evaluation decisions,
including certain amendments to a registration under FIFRA
sections 3(c)(5), like the one in this case. OPP conducts an
evaluation of the areas where a pesticide 1s/can be used and
whether the use “may affect” listed species and/or critical habitat.
This evaluation includes reviewing current or draft proposed
pesticide labels as well as toxicity, exposure, and usage
information, where available. EPA’s evaluation process and
development of a BE that contains the effects determination is
discussed in more detail in the paragraphs below.

10. A BE is not limited to a simple “may affect” finding for listed
species and/or critical habitat. A BE is a comprehensive document
that presents to the Services, if necessary, EPA’s assessment
evaluating the FIFRA registration action and if it may affect a
listed species and/or designated critical habitat. The BE includes
a detailed description of the species, habitats, and geographic
areas that may be affected and EPA’s reviews of the best available
scientific and commerecial information, relevant biological studies,
and literature reviews. EPA provides this comprehensive analysis
to the Services to initiate formal consultation if warranted. See,
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e.g., 50 C.F.R. 402.14(c) and 402.40(b) (counterpart regulations
governing actions under FIFRA).

11. Coordinated Interagency Approach for ESA
Implementation for Pesticides. EPA has been working with
multiple federal agencies for several years to establish a validated
framework for assessing whether there could be potential impacts
to listed species and/or critical habitats.

12. Specifically, EPA worked with the federal agencies to create a
framework for the process of pesticide consultation under ESA,
ultimately turning to the National Academy of Sciences (NAS) to
help resolve methodological differences among the agencies. The
NAS reported its findings in 2013.! Aware of this background and
dialogue was Congress, which in 2014 ordered EPA to report on
consultation progress 2 and streamline integration of ESA and
FIFRA procedures. PL 113-79, § 10013, February 7, 2014, 128
Stat 649.3 EPA began several pilot BEs using the 2015 Interim

1 National Research Council of the National Academies, Assessing
Risks to Endangered and Threatened Species from Pesticides (2013),
available at https://www.nap.edu/catalog/18344/assessing-risks-to-
endangered-and-threatened-species-from-pesticides.

2 Interim Report to Congress on Endangered Species Act
Implementation in Pesticide Evaluation Programs, from U.S.
Environmental Protection Agency, U.S. Fish and Wildlife Service,
National Marine Fisheries Service, and the U.S. Department of
Agriculture (2014) (“2014 Interagency Interim Report to Congress”),
available at https://www.epa.gov/sites/production/files/2015-
07/documents/esareporttocongress.pdf.

3 As noted in the 2014 Interagency Interim Report to Congress, “[t]he
intent expressed in this provision is to keep the Agencies moving
forward as they develop processes that will make it possible for EPA to
comply with the ESA in a manner that maximizes resources and
minimizes delays of pesticide registration and reregistration decisions
under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).”
Id., at 1.

(00 01T 4lZ)
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Methods* as initial steps towards implementing the NAS
recommendations. Subsequently, EPA, the U.S. Department of
Interior (DOI), and the U.S. Department of Commerce (DOC)
signed a Memorandum of Agreement (MOA) establishing an
interagency working group (IWG) to include these and other
federal agencies tasked with providing recommendations to the
agencies’ leadership on improving the ESA consultation process
for pesticides.5 On December 20, 2018, President Trump signed
into law the Agriculture Improvement Act of 2018 (2018 Farm
Bill) (Public Law 115-334). The 2018 Farm Bill codified this IWG
and the MOA. As provided in section 10115 of the 2018 Farm Bill
and section 3(c)(11) of the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA) as amended, 7 U.S.C. § 136a(c)(11),
Congress required a report to be delivered to the Committee on
Agriculture of the House of Representatives and the Committee on
Agriculture, Nutrition, and Forestry of the Senate not later than
one year after the date of enactment of the 2018 Farm Bill. The
intent of the IWG is to improve the consultation process required
under ESA section 7 for pesticide registration and registration
review. The required report to Congress was provided on

4 U.S. Environmental Protection Agency, Interim Approaches for
National-Level Pesticide Endangered Species Act Assessments Based
on the Recommendations of the National Academy of Sciences April
2013 Report (2015), available at
https://www.epa.gov/sites/production/files/2015-
07/documents/interagency.pdf.

5 Memorandum of Agreement between the Environmental Protection
Agency, the Department of the Interior, and the Department of
Commerce on Establishment of an Interagency Working Group to
Coordinate Endangered Species Act Consultations for Pesticide
Registrations and Registration Review (January 31, 2018), available at
https://archive.epa.gov/epa/sites/production/files/2018-
02/documents/esa-fifra_moa_1.31.18.pdf.
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December 20, 2019¢, and an update to that 2019 Interagency
Report was provided in June 2020.7

13. As discussed in the 2014 and 2019 Interagency Reports to
Congress,? EPA has taken a three-pronged strategy intended to
identify and improve a process for addressing potential effects to
listed species and/or designated critical habitat.

a. First, EPA is consulting with the Services on certain FIFRA
section 3(g) registration review actions. EPA initially used
Interim Methods that incorporate the recommendations in
the NAS Report as part of a pilot process.? Chlorpyrifos,
diazinon, and malathion were the first pesticides evaluated
in this pilot process using these Interim Methods. These
pesticides were chosen because of high ecological risks or
high pesticide usage. Therefore, consultation on these
pesticides could result in additional protections to listed
species and designated critical habitat from pesticides with
higher risk or exposure profiles. The Interim Methods were

6 Report to Congress on Improving the Consultation Process Required
Under Section 7 of the Endangered Species Act for Pesticide
Registration and Registration Review, from U.S. Environmental
Protection Agency, U.S. Fish and Wildlife Service, National Marine
Fisheries Service, U.S. Department of Agriculture, and Council on
Environmental Quality (2019) (“2019 Interagency Report to Congress”),
available at https://www.epa.gov/sites/production/files/2020-
01/documents/esa-report-12.20.19.pdf.

7 Progress Report to Congress on Improving the Consultation Process
Required Under Section 7 of the Endangered Species Act for Pesticide
Registration and Registration Review, from the U.S. Environmental
Protection Agency, U.S. Fish and Wildlife Service, National Marine
Fisheries Service, U.S. Department of Agriculture, and Council on
Environmental Quality (2020), available at
https://www.epa.gov/sites/production/files/2020-06/documents/second-
esa-progress-reportfinal.pdf.

8 2014 Interagency Interim Report to Congress, at 21-22; 2019 Report
to Congress, at 12-13.

9 These Methods are discussed beginning in paragraph 14.
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vetted through the pilot process and, through this iterative
interagency consultation process, EPA updated these
methods. These Revised Methods, released in March 2020,
are further discussed in paragraph 14-20 and are being used
to conduct the next set of nationwide BEs. The schedule for
conducting the next set of nationwide BEs was negotiated as
part of a partial settlement agreement pursuant to a joint
stipulation filed on October 18, 2019 and entered by the
court on October 22, 2019, in Center for Biological Diversity
et. al. v. EPA et al. (N.D. Ca) (3:11-cv-00293).

b. Second, for new uses on pesticide-tolerant crops, EPA is
using methods set out in the Overview Document for
endangered species assessments to make effects
determinations.!® The Overview Document details EPA’s
general risk assessment approach for pesticides and its
specific application to listed species and designated critical
habitat. This approach is being used to address EPA’s
FIFRA and ESA obligations for new uses on pesticide-
tolerant crops while EPA continues to develop and
implement methodologies to assess the potential risks of
pesticides to listed species and/or their designated critical
habitat through the interagency pilot process described
earlier.

c. Third, for new pesticide active ingredients, EPA has been
comparing their toxicity with that of registered alternative
pesticides. This information allows stakeholders to compare
the relative inherent toxicity of the proposed new active
ingredient with available alternatives. EPA believes that

10 Overview of the Ecological Risk Assessment Process in the Office of
Pesticide Programs, U.S. Environmental Protection Agency,
Endangered and Threatened Species Effects Determinations, Office of
Prevention, Pesticides and Toxic Substances Office of Pesticide
Programs (January 23, 2004), available at
https://www.epa.gov/sites/production/files/2014-11/documents/ecorisk-
overview.pdf.

(o0 0l 4l7)
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older, currently registered chemicals typically have the
potential to pose greater risks to listed species and/or critical
habitat than do the newer, generally lower-risk pesticides
being introduced into the marketplace today, and that the
comparative hazard information illustrates this point. The
additional hazard information contributes to information
sharing, promotes communication with the public, and
improves relationships and trust with stakeholders.
Implementing this approach for sulfoxaflor meant, as
explained in Section II.C., that EPA did not make an ESA
effects determination prior to granting the amendments to
the sulfoxaflor registrations.

14. Three-Step Methods for Consultation. On March 12, 2020,
EPA released the “Revised Methods for National Level Listed
Species Biological Evaluations of Conventional Pesticides”
(“Revised Methods”) describing the methods EPA may generally
use to assess whether there could be potential impacts to listed
species and/or critical habitat, and to prepare BEs for
conventional pesticides on a national scale in registration review.
11 As noted in paragraph 13.a., the Revised Methods represents

11 TU.S. Environmental Protection Agency, Revised Method for National
Level Listed Species Biological Evaluations of Conventional Pesticides
(2020), available at https://www.epa.gov/iendangered-species/revised-
method-national-level-listed-species-biological-evaluations-
conventional. The revised methods were proposed and subject to public
comment in 2019. Pesticides; Draft Revised Method for National Level
Endangered Species Risk Assessment Process for Biological Evaluations
of Pesticides; Notice of Availability and Public Meeting, 84 FR 22120
(May 16, 2019); Pesticides; Draft Revised Method for National Level
Endangered Species Risk Assessment Process for Biological Evaluations
of Pesticides; Extension of Comment Period, 84 FR 31319 (July 1, 2019).
The Services and USDA provided valuable comments, and EPA met
with the Services and USDA for two full-day meetings to discuss the
comments from the public and to receive input from the agencies. EPA
also held a public meeting where the Draft Revised Method was

(o9 01 4l7)
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the next iteration of methods to be used in developing BEs and
were based on the 2015 interim methods. These new methods
further incorporate the recommendations of the NAS along with
more knowledge gained through the first pilot process. The
Revised Methods document states that EPA “will work with the
Services to implement these Revised Methods in a manner
consistent with the [Services’] revised regulations” and that these
Revised Methods will continue to evolve as EPA gains experience
and as scientific methods and data improve. Revised Methods, at
7. These Revised Methods will be considered in assessing whether
there could be potential impacts to listed species and/or critical
habitat from use of sulfoxaflor, and in the preparation of a draft
BE for sulfoxaflor.

15. The following process summarizes key steps of the Revised
Methods used to determine if there could be impacts to listed
species and/or critical habitat from use of a pesticide under review
and to prepare a BE, if appropriate. The 2015 Interim Methods
and the 2020 Revised Methods both utilize the three-step process
recommended by the NAS.

16. Step 1 in the BE process involves comparing locations of listed
species and critical habitat of listed species to locations where a
pesticide may permissibly be used. This comparison is referred to
as a “co-occurrence analysis’ and involves a complex Geographic
Information System (GIS) evaluation to determine if potential
pesticide use sites could overlap or “co-occur” with species ranges
or critical habitats. The analysis also includes a conservative
screen to determine if potential effects to a species or its food or
habitat could occur. This analysis results in identification of the
action area. Listed species and the critical habitat located outside

presented and discussed in a public forum, and formally consulted with
federally recognized Tribes. A document summarizing the response to
public comments is available at
https://www3.epa.gov/pesticides/nas/revised/response-to-public-
comments.pdf.

@Guorals)
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of the action area receive a “no effect” determination. Listed
species and the critical habitat that may be exposed to and
affected by the pesticide being evaluated receive a “may affect”
determination and are further evaluated in Step 2. Species that
receive a “no effect” determination are not considered further.

17. In Step 2 in the BE process EPA determines if an individual of a
listed species or critical habitat within the action area is “likely to
be adversely affected.” If EPA concludes that an individual of a
species or critical habitat is likely to be adversely affected, then a
“likely to adversely affect” determination is made. If not, then a
“not likely to adversely affect” determination is made. The
analyses done by EPA in Steps 1 and 2 involve complex
evaluations of potential exposures in numerous terrestrial and
aquatic habitats, consideration of hundreds to thousands of
toxicological endpoints, and biological characteristics of all listed
species. These steps involve numerous scientific and science-policy
decisions and judgments, such as the utility of a toxicological
endpoint, 2 interpretation and utility of scientific studies, and
whether or not a particular species is likely to be exposed to the
pesticide based on its biology, the chemical properties of the
pesticide, and the use patterns of the pesticide. The results of
Steps 1 and 2 are the outcomes documented in the draft BEs.

18. Although Steps 1 and 2 in the process have a similar framework
and rely largely upon a common data set, those data are used in a
different manner in each step. Step 1 is intended to be a
conservative screen that is heavily reliant upon overlap of areas of
effect (based on where the pesticide being assessed could

12 A toxicological endpoint is an effect observed in a toxicology study in
response to a specified exposure level of the chemical. Toxicological
endpoints that are commonly evaluated and used in ecological risk
assessments include mortality, reduced growth, reduced reproduction,
and other sublethal effects. Toxicological endpoints are used to define
exposure thresholds, which are exposure levels used to determine if
there is a concern for a toxicological effect occurring.
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that determination in the context of informal consultation. See 50

C.F.R. §§ 402.13, 402.14(b)(1).

In Step 3, the FWS and/or the NMFS develop(s) a biological
opinion for species and/or critical habitat that received a ‘likely to
adversely affect’ determination in the BE submitted by the Agency
or that received a “not likely to adversely affect” determination in
the BE but which did not receive concurrence from the Services.
The biological opinion issued by the Service(s) contains a final
determination by the Service(s) of whether EPA's corresponding
pesticide registration jeopardizes the continued existence of a
listed species and/or results in the destruction or adverse
modification of designated critical habitat.

.Sulfoxaflor Registration Background.

On July 12, 2019, EPA granted unconditional amendments under
FIFRA section 3(c)(5) to registrations containing the active
ingredient sulfoxaflor, two end use products identified as
Transform WG (EPA Registration No. 62719-625) and Closer SC
(EPA Registration No. 62719-623), and the Sulfoxaflor Technical
(EPA Registration No. 62719-63). The action granted new uses for
this chemical are alfalfa, corn, cacao, grains (millet, oats),
pineapple, sorghum, teff, teosinte and tree plantations. The action
also adds the following crops back on the product labels: citrus,
cotton, cucurbits, soybeans, and strawberry. Finally, certain
restrictions that were included on the October 2016 registrations
were removed. Decision Memorandum Supporting Registration
Decision for New Uses of the Active Ingredient Sulfoxaflor on
Alfalfa, Cacao, Citrus, Corn, Cotton, Cucurbits, Grains, Pineapple,
Sorghum, Soybeans, Strawberries, and Tree Plantations and
Amendments to the Label (July 12, 2019) (July 2019 Decision).

As part of the decision to grant the amendments, EPA evaluated
the human health and ecological effects from the proposed
amendments. See, Sulfoxaflor: Ecological Risk Assessment for
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Section 3 Registration for Various Proposed New Uses, DP449891
(July 10, 2019); July 2019 Decision, at 7-9.

Consistent with the approach discussed in Section I1.B of this
declaration, EPA did not make an ESA effects determination for
sulfoxaflor. As EPA explained above and in the decision document,
EPA is currently focusing most of its resources for assessing
potential impacts to listed species on its registration review
program for currently registered pesticides. Older pesticides
generally present a greater degree of risk to listed species than
most new chemistries such as sulfoxaflor, and, therefore, it is
environmentally preferable in most circumstances for EPA to
assess the potential impacts of older, existing pesticides sooner in
the process than newer pesticides that are designed to compete
with the older, more risky alternatives. EPA explained in the
decision document that this is especially true for sulfoxaflor,
where the alternatives include older chemistries. Id., at 10.

The overall general benefits of sulfoxaflor are summarized in the
July 2019 decision and focused on six critical points. Sulfoxaflor: is
a new mode of action; performs as well or better than registered
insecticides; targets economically important or hard to control
pests; is highly selective to pests, and less disruptive to beneficial
insects and other arthropods; is compatible with Integrated Pest
Management (IPM) and Insect Resistance Management (IRM)
programs; has a better ecological and human health profile than
the alternatives. Id., at 10 — 21.

EPA's Requested Remand

As laid out in the associated motion, EPA is requesting this Court
to remand the challenged 2019 registration orders to allow the
agency to take the necessary actions to comply with the ESA
requirements summarized in this declaration.

Taking into account the coordinated interagency approach for
implementing ESA obligations discussed in Section II.B, EPA has
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settlement agreements in place for completing the following draft
and final BEs:

March 2021 final BEs for methomyl and carbaryl

June 2021 draft BEs for clothianidin and thiamethoxam

Sept. 2021 final BEs for atrazine, simazine, propazine, and
glyphosate

June 2022 final BEs for clothianidin and thiamethoxam

Sept. 2023 draft BEs for brodifacoum, bromadiolone,
warfarin, and zinc phosphide

Sept. 2024 final BEs for brodifacoum, bromadiolone,

warfarin, and zinc phosphide.!4

In addition, there may be pending litigation which might result in
further obligations with similar steps for draft and final BEs, e.g.,
NRDC v. Wheeler, No. 17-cv-2034 (D.D.C.) (acetamiprid,
dinotefuran and imidacloprid); CBD v EPA, Nos.15-1054, 15-1176,
15-1389, 15-1462, and 16-1351 (D.C. Cir.) (flupyradifurone,
bicyclopyrone, benzovindiflupyr, cuprous iodide, and halauxifen-
methyl).

Taking into account the BE activities specified in the preceding
paragraph and the stakeholder engagement process described in
paragraph 19, EPA estimates that preparation of the BE for
sulfoxaflor using the Revised Methods discussed in Section I1I.B
can begin no earlier than June 2025, and completion of a final BE
for sulfoxaflor no earlier than June 2027.

14 These due dates are subject to change if extensions to public
comment periods are granted.
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Registration Decision for Sulfoxaflor

Regulatory Decision

The Environmental Protection Agency (EPA) is unconditionally registering, under section
3(c)(5) of the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), the active ingredient
sulfoxaflor, formulated as a technical product and two end-use products. “Sulfoxaflor
Technical,” contains 97.9% sulfoxaflor (EPA Reg. No. 62719-631). The two end-use products
are “Transform® WG,” (EPA Reg. No. 62719-625), a water-dispersible granule formulation
containing 50% sulfoxaflor, and an aqueous suspension concentrate, “Closer® SC* containing
21.8% sulfoxaflor (EPA. Reg. No. 62719-623).

Background

On August 19, 2010, the EPA received the application for registration of sulfoxaflor, a new
active ingredient. submitted by Dow AgroSciences (DAS). In collaboration with counterpart
agencies in Canada and Australia, the EPA conducted a “Global Joint Review” (GIR) of
sulfoxaflor. In order for a compound to be considered eligible for evaluation as an international
project initiated as a GJR, all the data requirements of all participating regulatory authorities
must be addressed. The sulfoxaflor dossier was determined to contain all the data required by
the Australian Pesticides and Veterinary Medicine Authority, the Canadian Pest Management
Regulatory Authority and the U.8. EPA. Scientists from the three authorities reviewed the full
dossier, peer reviewed the primary evaluations conducted by their international colleagues, and
communicated extensively on specific disciplines and issues. Upon completion of the GJR and
after public comment, the EPA granted an unconditional registration of sulfoxaflor on May 6,
2013.

On July 2, 2013, the Pollinator Stewardship Council and others, petitioned for review of the
sulfoxaflor registration in the Ninth Circuit Court of Appeals. On September 10, 2015, the Court
issued its opinion, finding that the registration was not supported by substantial evidence to
demonstrate no unreasonable adverse effects to honey bees resulting from the registration of
sulfoxaflor. Although the initial sulfoxaflor submission contained all the data required by the
EPA regulations for registration of a new agricultural insecticide, the Court vacated the
registrations and remanded them to the EPA to “obtain further studies and data regarding the
effects of sulfoxaflor on bees as required by EPA regulations.” The vacatur of the sulfoxaflor
registrations became effective November 12, 2015, As the registrations were no longer in effect
under FIFRA, on the same date the EPA issued a cancellation order to address existing stocks.
Although the product registrations were vacated, the tolerances for sulfoxaflor residues on
treated commodities that were established under the Federal Food, Drug and Cosmetic Act,
remain in place.

Following the remand, the EPA re-evaluated the sulfoxaflor application that was amended by
DAS to further reduce/eliminate exposure to pollinators by restricting applications to post-bloom
only for all proposed crops that are attractive to bees. Additionally, indeterminate blooming

2

A_36

(oo o1 4lz)

APPX_036



(o7 0r4lz)
Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 39 of 384

crops that had been registered (citrus, cotton, cucurbits, soybeans and strawberry) were not
included in the proposed registration.

The EPA does have a very robust set of data from which to assess the risk to bees. Inthe 2010
application package, DAS included the Tier I studies that determine the honey bee adult acute
oral and acute contact toxicity and larval acute oral toxicity. Acute toxicity data on two
degradation products of sulfoxaflor were also included. Acute oral and contact toxicity studies
were also submitted for the bumble bee. Tier 11 studies were also submitted by DAS and
consisted of six semi-field (tunnel) studies. DAS also included extensive information on
sulfoxaflor residues in bee-related matrices. This residue data included over 600 samples of
pollen, nectar, plant tissue and bees that were collected and measured for sulfoxaflor from four
studies with three species of plants (cotton, pumpkin and phacelia). The toxicity of residues on
foliage (RT25) studies were submitted for the two end-use products, DAS recently submitted the
adult and larval chronic oral toxicity studies to complete the Tier [ suite of laboratory studies.
These and other studies that are currently underway are expected to support future uses.

The EPA has determined that the existing database is fully adequate to register the uses in the
amended DAS application. Therefore, sulfoxaflor is being registered for use on the crops listed
below, designated by their attractiveness to bees:

Not Bee Attractive:
»  Barley, triticale, wheat
o Turf grass

May Be Attractive but Are Harvested Before Bloom:
o Brassica leafy vegetables
Bulb vegetables
Leafy vegetables (non-Brassica) and watercress
Leaves of root and tuber vegetables
Root and tuber vegetables

e @ ® @

Bee Attractive but Applications Restricted to Post-Bloom Only:
Berries (Grape, Blueberry, Cranberry)

Canola

Fruiting Vegetables (Tomato, Pepper, Eggplant) and Okra
Pome fruit

Ornamentals

Potato

Stone Fruit

Succulent and Dry Beans

Tree nuts and pistachio

" 8 & B 3 B @ 8

Additionally, application to crops grown for seed, including turf] is prohibited.
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Limiting the use of sulfoxaflor to the above listed crops, and restricting the timing of applications
and prohibiting use on crops grown for seed results in essentially no exposure to bees on the
treated field,

Evaluation
Potential Risks

The toxicological effects and end points used in the human health risk assessment' are
unchanged from the original evaluation and no additional data were evaluated. All of the risk
estimates are well below the EPA’s level of concern (LOC). The aggregate dietary risk
assessment (food + drinking water exposure) without any refinement to adjust for over-
estimation of risk resulted in an acute dietary risk estimate range from 4% to 16% of the acute
population-adjusted dose (aPAD), with the highest risk estimates being for children 1-2 years old
and females 13-49 years old. The chronic dietary risk estimates range from 5% to 18% of the
chronic population-adjusted dose (cPAD) with the highest risk estimate estimated for infants.
Handler exposure and occupational post-application exposure are also not of concern.? The
conclusions from the hurhan health risk assessment were based on a broader set of uses, which
included the five indeterminate-blooming crops, than what is currently proposed for registration.
The human health risk assessment was not redone since no risks were identified.

The ecological characterization of sulfoxaflor integrates conservative exposure and toxicity
estimates to generate a risk quotient (RQ) for non-target organisms.” Because the risks to non-
target organisms were found to be low in the previous ecological risk assessment, the EPA has
not conducted another comprehensive assessment based on the application restrictions in DAS’s
amended application, The RQs are compared to the LOCs to evaluate the potential for adverse
ecological effects. An RQ is not a bright line that is clearly defined and interpreted; rather, it
provides an indication of potential risk that may need to be mitigated. In combination with the
application of mitigation measures, the EPA evaluates those risks against the benefits provided
by the pesticide.

The ecological assessment concluded that sulfoxaflor poses a low potential for acute risk to listed
(endangered) and non-listed fresh and saltwater fish (acute RQs <0.01 for both compared to
listed and non-listed LOCs of (.05 and 0.5, respectively). The maximum chronic RQ was 0.08
for freshwater fish and 0.04 for saltwater fish, both are below the LOC of 1. The acute risk to
freshwater and saltwater invertebrates is below the listed and non-listed LOCs (RQs <0.01 for
both). The chronic risk LOC is not exceeded for either fresh or saltwater invertebrates
(maximum RQ of 0.5). No risks were identified for vascular and non-vascular aquatic plants.

The LOCs for terrestrial vertebrate animals are 0.1 for acute risk to listed species, 0.5 for acute
risk to non-listed species and 1 for chronic risk (listed and non-listed species). The acute risk to

! Sulfoxaflor: New Active Ingredient Human Health Risk Assessment of Uses on Numerous Crops; Sept. 26, 2012
* Sulfoxaflor. Occupational and Residential Exposure and Risk Assessment to Support the Registration of the New
Active Ingredient on a Variety of Food Crops, Turfgrass (Sod Farms) and Ormamentals; Sept. 18, 2012

* Environmental Fate and Ecological Risk Assessment For Sulfoxaflor Registration; November 19, 2012
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mammals is below the listed and non-listed LOCs (maximum RQ of 0.02), while the chronic risk
slightly exceeds the LOC with a maximum RQ of 3.8. The acute and chronic risk to birds based
on the maximum acute RQ of 0.01 and a maximum chronic RQ of 0.3 are below the LOCs.
Risks to terrestrial plants were also not indicated in the ecological risk assessment. All of the
non-target organism studies were conducted at a higher application rate than DAS requested in
their amended registration and so the slight exceedance of the LOC for the chronic risk to
mammals is likely overestimated.

Sulfoxaflor applied as either Closer or Transform is expected to result in negligible exposure
(and no risk) to bees on the treated field because, for crops that are bee-attractive and not
harvested before bloom, all applications will be restricted only to periods post-bloom. For crops
that are harvested prior to bloom (ex. lettuce, onions), the label will prohibit application to these
crops that are grown for seed production, when they are bee-attractive.

All foliar spray applications (regardless of pesticide) are subject to potential drift to areas
adjacent to the treated field where bees may be present. With sulfoxatlor, the following label
restrictions have been required to minimize spray drift and potential exposure of bees foraging
on plants adjacent to treated fields:

e Applications are prohibited above wind speeds of 10 mph
e Applications must be made with medium to coarse spray nozzles

As noted above, the EPA has a significant amount of data on sulfoxaflor’s effects to bees so the
agency conducted a spray drift analysis to characterize the potential risks off the field. A spray
drift analysis indicates that the spatial extent of acute risks beyond the treated field is very
limited (<1 — 12 feet beyond the treated field). Therefore, a spray drift buffer of 12 feet would
be expected to eliminate acute risk to bees that may be foraging in this zone adjacent to treated
fields. The EPA does not expect chronic off-site exposure to bees since the timing of pest
treatments varies from crop to crop and by target pest. Additionally, applications of sulfoxaflor
are labeled with required intervals between treatments and also with recommendations to rotate
to another chemistry for pest resistance. A chronic exposure scenario would presume constant
drift from continuous sulfoxaflor applications onto any blooming vegetation on the edge of
treated fields where bees would forage exclusively. The foraging habits of bees and the labeling
restrictions make a chronic exposure scenario very unlikely.

Benefits

Nearly all of the crops that sulfoxaflor is being registered for are minor crops. These include the
bulb vegetable crop group (ex. garlic, leeks, shallots), the fruiting vegetable crop group (ex.
egaplant, pimento, tomatillo), the root and tuber crop group (ex. daikon, ginseng, horseradish),
the small vine and low growing berry crop group (ex. gooseberry, maypop, lingonberry) and the
succulent, edible podded and dry bean crop group (ex. chickpea, cowpea, wax bean), as well as
crops not included in crop groupings, for example, okra, pistachio and watercress. Many of these
are valuable specialty crops and the EPA presumes that it is in the public interest to register
sulfoxaflor for these minor uses.
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or birds. Since there is no hazard to these non-target organisms, there is no requirement for
toxicity statements regarding fish, aquatic invertebrates, mammals or birds on sulfoxaflor
products.

Sulfoxaflor poses relatively low risk to agricultural workers. The signal word for Closer® SC is
*Caution,” indicating the low toxicity for the oral, dermal, eye and inhalation routes of exposure.
The required personal protective equipment (PPE) for applicators and handlers using Closer is
limited to a long-sleeved shirt, long pants and shoes plus socks. The wettable granule
formulation, Transform® WG does trigger the Danger signal word since it can be corrosive to
eyes. Protective eye wear is required along with the same minimal PPE listed for Closer. The
risk estimates for dermal exposure to occupational workers who enter treated fields to perform
post-application activities such as hand weeding and scouting are below the LOC. Additionally.
sulfoxaflor has a low vapor pressure and is applied at low application rates, thus, post-application
inhalation exposure is not of concern. Inhalation exposure for applicators and handlers also did
not exceed the EPA’s LOC. The Restricted Entry Interval (REI) for workers entering treated
fields is 12 hours for Closer and for Transform, the REI is 24 hours. By comparison, alternatives
such as organophosphates like chlorpyrifos and dimethoate are more acutely toxic to humans
than sulfoxaflor, have much more extensive PPE requirements and may have worker notification
requirements. Both these compounds can have lengthy REIs. For example, the REI for
dimethoate on pears and cherries is 10 days — 14 days depending on rainfall. The REI for
chlorpyritos used on tree fruits is 4 days. Carbamates such as oxamyl, anather alternative, are
also more toxic to workers, thus, the REI for oxamyl is 48 hours.

Sulfoxaflor previously demonstrated that it fit well as a critical tool in Integrated Pest
Management (IPM) programs. It has a novel mode of action that is distinct from all registered
alternative insecticides. According to the Insecticide Resistance Action Committee, sulfoxaflor
is a sulfoximine and the only member of a new subclass (Group 4C) that targets the nicotinic
acetylcholine receptor in insects. The structure of sulfoxaflor makes it stable in the presence of a
monooxygenase enzyme that was shown to degrade a variety of neonicotinoids (Group 4A). The
stability results in a broad lack of cross-resistance to neonicotinoids and other insecticide
families. Although the target receptor is the same site as Group 4A chemicals such as
acetamiprid and imidacloprid, the mode of action is different and unique to sulfoxaflor, As a
result, sulfoxaflor will work on target pests that insecticides in Groups 1A and 1B (carbamates
and organophosphates), Group 3A (pyrethroids) and the Group 4A neonicotinoids, fail to
control, unless used as tank mixes and/or with multiple applications.

Many comments were submitted in response to the proposed registration decision that
highlighted how compatible sulfoxatlor is with IPM practices. Under the initial registration,
sulfoxaflor had been incorporated into a number of IPM programs. Comment 0495'! stated that
“Because of its high level of efficacy, relative safety to beneficial arthropods and pollinators, and
protection of cotton yields, Transform has become the foundation of the insecticide component
of Missouri’s overall IPM program. Comment 0545'* wrote that *Having access to a new class
of chemistry without cross resistance to other classes is very important to minimizing downside

I Moneen Jones, U of MO, Fisher Delta Research Center
2 peter Ellsworth, AZ Pest Management Center
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Registration Decision

The EPA is granting unconditional registrations for sulfoxaflor under section 3(c)(5) of FIFRA.
The EPA evaluates whether a pesticide will not cause unreasonable adverse effects on man or the
environment by taking into account the economic, social, and environmental costs and benefits
of the use of the pesticide. The EPA is charged with balancing the uncertainties and risks posed
by a pesticide against its benefits.

In the case for the registration of sulfoxaflor on the listed crops, turf and ornamentals as
described in the proposed decision, and in consideration of all best available data and assessment
methods, the EPA believes the decision to register these uses meets the requirements of FIFRA
described below.

The database submitted to support the assessment of human health risk is sufficient for a full
hazard evaluation-and is considered adequate to evaluate risks to infants and children. The
agency has not identified any risks of concern in regards to human health, including all
population subgroups, or for occupational handlers. The assessment is conservative and
unrefined.

The ecological risk assessment is conservative and overall presents a low risk to aquatic and
terrestrial organisms. The formulated products are short-lived in the field, and present low
residual toxicity to beneficial insects. There is no on-field exposure expected to bees for all use
patterns since applications will only be made after bloom is completed for bee-attractive crops.
All other crops are either not aftractive or are harvested before bloom. While EPA’s “Guidance
for Assessing Pesticide Risks to Bees” suggests submission of chronic Tier | data on bees is
beneficial to a comprehensive risk assessment for bees, such data are not currently required
under EPA’s regulations.. While DAS has recently submitted the chronic Tier I data and has
ongoing studies to support futures uses, the EPA has determined that additional data are not
necessary at this time for approval of the current registration with the application restrictions that
are being imposed on the use patterns.

As described above, the EPA believes registering sulfoxaflor is beneficial because numerous
minor use crops are included on the labels and the registration will offer those growers a tool
with less toxicity to replace chemicals that are of continuing concern to the agency. It will
support production of many vulnerable crops and the industries that rely on them. With the
novel mode of action, sulfoxaflor would become an important part of resistance management
strategies for target pests that pose significant threats to many high value crops. Finally, the
chemical profile has favorable attributes (i.e., the chemical is not persistent in the field, is soft on
beneficial insects, and has a narrow target pest spectrum) for integration into IPM programs.
Sulfoxaflor does not share a common mechanism of toxicity with other chemicals and therefore
does not present a cumulative risk to human health unlike alternative organophosphates and
carbamates. Another alternative pesticide group, pyrethroids, are widely used and known to have
effects on aquatic invertebrates, they are labeled as extremely toxic. In comparison, the acute
and chronic risks of sulfoxaflor on aquatic invertebrates are below the level of concern.

A_43

(fo0l4lz)

APPX 043



Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 46 of 384

The minimal risks of concern have been weighed against the benefits of these uses of sulfoxaflor.
The EPA finds that registering these uses will not generally cause unreasonable adverse effects
on human health or the environment. The EPA concludes that the available data and scientific
assessments of sulfoxaflor as well as the overall considerations of its’ benefits in the protection
of high value and important crops support a FIFRA Section 3(c)(5) registration finding for use
on barley, triticale and wheat; leafy vegetables and watercress; bulb vegetables; canola; fruiting
vegetables; root and tuber vegetables; pome and stone fruit; berries; succulent and dry beans; tree
nuts; ornamentals and turf grass (commercial sod farms).

Additionally, in the proposed registration decision, the EPA requested comment on two
additional issues; (1) whether to require an on-field buffer to protect pollinators from drift when
they are foraging downwind on blooming plants off the field, and (2) whether to prohibit tank
mixing Transform and Counter with other compounds. After reviewing all the comments and
considering the directive of the Ninth Circuit Court, the EPA has concluded that until additional
pollinator studies have been submitted and considered, a buffer is required to eliminate exposure
to bees at a level that could be expected to cause adverse effects.

The comments submitted on the question of requiring a tank mix restriction have also been
evaluated. The EPA is not aware of any information from the field use of sulfoxaflor applied as
tank mix that resulted in adverse incidents. However, the EPA also acknowledges that at least
some information exists in patent applications that suggests sulfoxaflor has a synergistic effect
with the following eight active ingredients: spinosad, spinctoram, gamma-cyhalothrin,
methoxyfenozide, chlorpyritos, halauxifen-methyl, penfluten, and mandestrobin. The EPA has
not reviewed the information or data (if any) that was submitted to the U.S. Patent Office to
support the claims of synergy. Until the EPA hag reviewed the information. a restriction on the
sulfoxaflor end-use product labels that prohibit tank mixing with the eight active ingredients
listed above will be required. If the agency determines that true synergistic effects with a
particular active ingredient do not exist, DAS may request an amendment to remove that active
ingredient from the list of restricted tank mix combinations.

Specifically addressing the Ninth Circuit Court of Appeals” direction to “obrain further studies
and data regarding the effects of sulfoxaflor on bees as required by EPA regulations,” the EPA
finds that given the parameters of the decision, there is no need for additional data to be
submitted. Further, the data requirements found in 40 CFR 158.630 pertaining to insect
pollinator testing have been fulfilled. With the amended labels, the use pattern essentially results
in no exposure at a level that could be expected to cause adverse effects. Indeterminate-
blooming crops are not proposed for registration. The remaining sites are either not attractive,
harvested before bloom or only receive applications when bloom is over. This mitigation is
protective of bees because they would not be foraging on the treated fields. Furthermore, the
limited exposure expected from spray drift does not trigger any additional data requirements,

Labeling Requirements

The following label statements are required on all sulfoxaflor end-use products:
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If blooming vegetation is present 12 feet out from the downwind edge of the field, a
downwind 12-foot on-field buffer must be observed.

DO NOT TANK MIX ANY PESTICIDE PRODUCT WITH Transform (or Closer)
without first referring to the following website: isoclasttankmix.com

This website contains a list of active ingredients that are currently prohibited from use in
tank mixture with this product. Only use products in tank mixture with this product that:
1) are registered for the intended use site, application method and timing; 2) are not
prohibited for tank mixing by the label of the tank mix product; and 3) do not contain one
of the prohibited active ingredients listed on the isoclasttankmix.com website.

Applicators and other handlers (mixers) must access the website within one week prior to
application in order to comply with the most up-to-date information on tank mix partners.

Do not exceed specified application rates for respective products or maximum allowable
Application rates for any active ingredient in the tank mix.

11
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INTRODUCTION

Sulfoxaflor is a sulfoximine insecticide (Group 4C, IRAC 2017) that controls sap-feeding
insects. EPA has registered sulfoxaflor for agricultural use as a foliar application on food and
feed crops including small grains, canola (rapeseed), brassica (cole) leafy vegetables, fruiting
vegetables (post-bloom only), watercress, root and tuber vegetables, leaves of root and tuber
vegetables, pome fruits, potatoes, small fruit vine climbing (except fuzzy kiwifruit), low growing
berry (except strawberry), stone fruits, tree nuts, pistachio, and succulent and dry beans.
Sulfoxaflor is also available under the Federal Insecticide, Fungicide, and Rodenticide Act
(FIFRA) Section 18 emergency exemptions in some states for use on cotton, sorghum, and
alfalfa grown for seed.

Sulfoxaflor was first registered for agricultural use in the United States in 2013. Due to concerns
over pollinator health, sulfoxaflor registrations were overturned in 2015. Pollinator data
submitted by the registrants in 2016, once again supported registration of sulfoxaflor, but on a
limited number of agricultural sites. The purpose of this analyses is to 1) determine the use and
benefits of sulfoxaflor in agricultural sites where registrations were previously withdrawn but for
which the registrant is seeking reregistration, 2) consider the benefits of additional agricultural
sites than those previously registered, and 3) consider of the benefits of removal of pre-bloom
and bloom application restrictions. The discussion of crops assessed herein is divided into one of
the three following categories: use sites originally registered in 2014 or 2015; uses vacated by
2015 court decision; and uses which remove application restrictions. For more information on
sulfoxaflor’s registration history see the background section of this document.

As part of the risk-benefit decision required by FIFRA for new use registrations, the Biological
and Economic Analysis Division (BEAD) assessed the potential benefits of sulfoxaflor for the
proposed new uses based on information provided by Dow AgroScience (DAS). The uses
addressed in this document are alfalfa (forage and alfalfa grown for seed), avocados, citrus, corn,
cotton, cucurbits, fruiting vegetables (removal of the application restriction during bloom)
pineapples, pome fruit (pre-bloom), rice, sorghum, soybeans, strawberries, ornamentals (removal
of post-bloom only use restriction), and residential fruit trees.

SUMMARY

General Benefits

BEAD has evaluated the registrant’s benefits submission for sulfoxaflor for alfalfa, avocado,
citrus, corn, cotton, cucurbits, fruiting vegetables (during bloom), pineapple, pome fruit (pre-
bloom), rice, sorghum, soybeans, strawberry, ornamentals (removal of post-bloom only
restriction), and residential fruit trees. Except for corn and rice, efficacy or comparative
performance data were submitted. BEAD scientists also consulted proprietary market research
data, extension publications and open literature in developing this document.

For the uses for which efficacy data were submitted, BEAD concludes that sulfoxaflor appears to
provide equivalent or superior control of economically important pests. Below are summaries of
benefits for the individual crops assessed. A more complete assessment for each crop is
presented later in the document.
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Sulfoxaflor offers a new mode of action (Insecticide Resistance Action Committee [IRAC]
Group 4C) that will be useful for insect resistance management (IRM) in many crops, including
those addressed in this benefits review. Also, the data submitted demonstrate that sulfoxaflor is
selective, therefore less disruptive to natural enemies of insect pests and is less likely to resultin
secondary pest outbreaks compared to alternative insecticides. This makes it useful for
integrated pest management (IPM) programs. These general benefits apply to all crops requested

by DAS that were not addressed specifically in this assessment due to a lack of benefits materials
submitted by DAS.

Uses Requested in 2014 and 2015

The following is a summary of the group of uses that were first proposed for registration by the
registrant in 2014 and 2015 and considered in this document: alfalfa (for hay and seed
production), avocado, corn, pineapple, sorghum, rice, home fruits trees, and ornamentals.

Benefits of Sulfoxaflor on Alfalfa Grown for Hay and Seed

Hay

Efficacy data indicate that sulfoxaflor provides comparable control to many of the broad-
spectrum insecticides registered for the same use. BEAD concludes that sulfoxaflor’s
unique mode of action will make it a beneficial tool in IRM programs.

Seed

Data submitted by DAS support the claim that sulfoxaflor is more efficacious than many
of the alternatives for controlling Zygus. BEAD concludes that sulfoxaflor would provide
an alternative to pyrethroids which in turn may reduce the mid- to late season aphid flares
that often result from pyrethroid use to control other pests. This, coupled with
sulfoxaflor’s unique mode of action, indicates that sulfoxaflor would be useful in IPM
and IRM programs.

Benefits of Sulfoxaflor on Avocado

Although several insecticides are used against thrips on avocado, resistance management
recommendations discourage use of some chemistries more than once every three years.
Recommendations also discourage using more than one application per year of IRAC
Group 5 insecticides (i.e., spinetoram and spinosad). This rotation schedule effectively
reduces the number of insecticides that can be used against thrips annually. BEAD
concludes that sulfoxaflor would benefit growers by offering an insecticide with a new
mode of action for use in IRM programs.

Benefits of Sulfoxaflor on Corn

BEAD concludes that sulfoxaflor can benefit field corn growers with significant aphid
problems. Less than one percent of field corn acres are treated annually for aphids,
although the number of acres treated appears to be rising. Aphid control in field corn is
also important because the insect can vector maize dwarf mosaic virus. The extent of
reductions in corn yields due to aphids is not known. There are alternative insecticides
available to corn growers to control aphids. However, sulfoxaflor has a unique mode of
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action and is the only IRAC Group 4C insecticide, meaning that sulfoxaflor can be
rotated with other insecticide families for resistance management.

Benefits of Sulfoxaflor on Pineapple

BEAD has reviewed DAS’s benefits assessment for pineapple and the supporting
evidence provided. BEAD agrees that research provided from available peer-reviewed
articles and from university and state agricultural extension support DAS’s claims that
sulfoxaflor will aid growers through the direct control of pineapple mealybug and
indirectly by reducing outbreaks of pineapple mealybug wilt-associated viruses
(PMWaV) in pineapple crops.

Benefits of Sulfoxaflor on Rice

No data were submitted to verify performance claims on rice stink bug; therefore, BEAD
can make no determination specific to rice. However, if it provides competitive efficacy
with alternatives, sulfoxaflor would offer growers a different mode of action with which

to rotate insecticides for both IPM and IRM.

Benefits of Sulfoxaflor on Sorghum

BEAD concludes that in sorghum, sulfoxaflor’s control of sugarcane aphid is equivalent
to flupyradifurone. Efficacy data submitted also indicates that organophosphate
insecticides are not effective against sugarcane aphid. BEAD has previously reviewed
data from states demonstrating that sorghum producers could experience significant yield
losses even with the available insecticides such as flupyradifurone because growers are
not able to achieve season long control. BEAD concurs that sulfoxaflor is beneficial to
sorghum growers to control sugarcane aphids; and that rotating with other insecticides,
such as flupyradifurone, enables control up to harvest.

Benefits of Sulfoxaflor on Residential Fruit Trees

While supporting benefits or comparative performance data are not available for
residential fruit tree scenarios, data showing sulfoxaflor efficacy against the same
identified pests in commercially grown crops (citrus fruits, grape and pome fruits) are
available (see DAS 2017). BEAD agrees the supporting evidence shows that sulfoxaflor
will provide comparable or better efficacy to the leading alternatives against the
identified pests (aphids, scale, mealybugs and thrips), with minimal impact on natural
enemies.

Uses Vacated by 2015 Court Decision

The second group of uses summarized below were registered in 2013 but were not registered in
2016 following the court’s 2015 ruling that vacated the original registration. The following crops
are addressed in this document: citrus, cotton, cucurbits, soybeans and strawberries.

Benefits of Sulfoxaflor on Citrus

The Asian citrus psyllid (ACP) is the top pest of citrus; thrips and scale are within the top
10 nationwide citrus insect pests by total acres treated with insecticide. ACP vectors
citrus greening disease which threatens the U.S. citrus industry, hence control of ACP is
critically important. BEAD agrees that sulfoxaflor has high efficacy, systemic movement,
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and exhibits strong antifeedant behavior in ACP. Spread of citrus greening in Florida and
Texas and concerns for ACP resistance to other insecticides have increased the value of
sulfoxaflor in citrus.

For California citrus, where ACP is not widespread in commercial production,
sulfoxaflor will provide a rotation partner for scale control but may not replace market
leading chemistries as it is a suppression-only tool. Also, sulfoxaflor will provide an
effective new tool for thrips control and insect resistance management (IRM) in
California citrus.

Benefits of Sulfoxaflor on Cotton

Plant bugs are the primary pests of cotton in the Mid-South and Western United States.
Losses in cotton occur annually due to plant bugs despite existing control measures.
Furthermore, resistance issues arising for plant bug exacerbate control problems. BEAD
concludes that sulfoxaflor will play an important role in IRM and IPM for plant bug
control. BEAD agrees that academic and industry studies provided indicate a seasonal
program containing sulfoxaflor increases lint yield and lowers the number of sprays
required to control tarnished plant bug.

When aphid populations are high in cotton (usually in times of drought or when natural
enemy populations have been disrupted), BEAD finds that sulfoxaflor will provide an
additional high efficacy tool with unique IRM value as the first Group 4C insecticide.
Given that aphid populations often flare after the usage of broad-spectrum insecticides,
sulfoxaflor will provide benefits to growers due to its selective nature.

Benefits of Sulfoxaflor on Cucurbits

BEAD agrees that the provided evidence supports DAS’s claims that sulfoxaflor can
provide comparable control of whitefly, aphid and thrips pests in cucurbits crops to the
available alternatives and provides a needed unique Mode of Action or MOA for
resistance management. BEAD also agrees that sulfoxaflor will benefit growers by
reducing the transmission of whitefly and aphid vectored diseases in cucurbit crops.

Benefits of Sulfoxaflor on Soybeans

Soybean aphid is an important pest in soybeans grown in the Midwest and Plains states.
BEAD concludes that peer-reviewed articles and extension publications indicate that
sulfoxaflor can play a major role in managing soybean aphid. With its unique mode of
action, sulfoxaflor would be important for managing resistance in soybean aphids.

Benefits of Sulfoxaflor on Strawberry

Lygus plant bugs and thrips are important pests in strawberry production. Research
provided support DAS’s claims that sulfoxaflor provides as good or better control of
plant bugs, and suppression of thrips, as the currently registered insecticides. BEAD also
agrees that sulfoxaflor can play roles in managing these pest populations as well as
managing insecticide resistance.
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Uses Which Remove Application Timing Restrictions

The third group of uses summarized below are for crops where the restriction on applications
during the bloom period are proposed to be removed. These are fruiting vegetables and pome
fruit.

Benefits of Sulfoxaflor on Fruiting Vegetables (During Bloom)

BEAD concurs that whiteflies, aphids, and thrips can occur throughout the growing
season on fruiting vegetables and several species can transmit diseases to the crops. In
addition, submitted comparative performance data demonstrate that sulfoxaflor used to
control these pests in fruiting vegetables performed as well or better than the market
leaders (MRD 2014-2016; Smith, et al. 2013; Stansly and Kostyk 2011; see DAS 2017).
Furthermore, sulfoxaflor is as effective at reducing tomato yellow leaf curl virus as key
alternatives (Smith and Giurcanu 2014; see DAS 2017). BEAD agrees that allowing
sulfoxaflor to be used during bloom of fruiting vegetables would be beneficial to growers
and allow them to control both insect pests and the diseases they transmit throughout the
growing season.

Benefits of Sulfoxaflor on Ornamentals

BEAD has reviewed DAS’s claims for sulfoxaflor use on ornamental crops to control
certain sap-feeding pests of economic significance. BEAD generally agrees with DAS’s
claim, based on available literature, that the identified pests are of economic concern in
ornamental production and growers would benefit in controlling these pests using
sulfoxaflor (See DAS 2017). Using efficacy data submitted for sulfoxaflor use in other
crops targeting the same sap-feeding pests as those that are targeted in ornamentals,
BEAD can conclude that sulfoxaflor will offer benefits to growers through comparable or
improved control of targeted pests.

Benefits of Sulfoxaflor Pre-Bloom on Pome Fruit (Maintaining Bloom Restriction)
DAS cited research from Arthropod Management Tests, peer-reviewed journal articles
and extension information that supports their claim that sulfoxaflor can provide
comparable control to available alternatives and fits well in currently established IPM and
IRM programs used in pome fruit production. BEAD agrees that the pests identified are
economic pests of concern in pome fruit production and that growers will benefit from
sulfoxaflor controlling them and any harmful pathogens they may carry into these crops.
There will still be restrictions against applying during bloom.

STATEMENT OF PURPOSE

In making a registration decision, EPA considers both the risks and benefits of a pesticide’s use
to determine whether the pesticide poses unreasonable adverse effects on the environment as
defined in FIFRA 2(bb).

FIFRA 2(bb) UNREASONABLE ADVERSE EFFECTS ON THE ENVIRONMENT. The

term “unreasonable adverse effects on the environment” means (1) any unreasonable risk to
man or the environment, taking into account the economic, social, and environmental costs
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and benefits of the use of any pesticide, or (2) a human dietary risk from residues that result
from a use of a pesticide in or on any food inconsistent with the standard under section 408
of the Federal Food, Drug and Cosmetic Act (FFDCA).

In this document, BEAD assesses the benefits of sulfoxaflor to the users of the insecticide.
Benefits are assessed for sulfoxaflor use on alfalfa, avocado, citrus, corn, cotton, cucurbits,
fruiting vegetables (during bloom), pineapple, pome fruit (pre-bloom), rice, sorghum, soybeans,
strawberry, ornamentals, residential fruit trees. While fruiting vegetables are already registered
for sulfoxaflor, the benefit to users of removing the bloom time restriction will be considered.

Potential ecological risks have been identified from sulfoxaflor use. The benefits of sulfoxaflor
to the user described in this document will be considered in the risk-benefit decision.

BACKGROUND

Sulfoxaflor was first allowed for use in 2012 under FIFRA Section 18 emergency exemptions for
cotton. In 2013, sulfoxaflor was registered for a wide range of crops. In September 2015, the
U.S. 9 Circuit Court of Appeals determined that the Agency’s registration decision for
sulfoxaflor was not adequately supported with the full suite of pollinator safety data and the
registration was vacated. Beginning in 2016, some sulfoxaflor uses were restored for a limited
set of crops (wheat, barley, triticale, leafy Brassica, leafy vegetables, root and tuber vegetables,
bulb vegetables, and turfgrass).

DAS (2017) claims the following benefits for sulfoxaflor related to the new uses proposed
above:

1. Sulfoxaflor increases cotton yield and significantly reduces the number insecticide sprays
when included in control programs for tarnished plant bug in cotton;

2. Sulfoxaflor provides control or suppression of economically important and difficult-to-
control sap-feeding insects including aphids, fleahoppers, plant bugs, stink bugs,
whiteflies, and certain psyllids, scales, and thrips, that is comparable or superior to the
level of control provided by alternative insecticides;

3. Sulfoxaflor offers a new Mode of Action (MOA). It is the only Insecticide Resistance
Action Committee (IRAC) Group 4C insecticide and will assist with resistance

management; for use on major and minor crops;

4. Sulfoxaflor is highly selective and less disruptive to predatory and parasitoid arthropods
than many of the insecticides it will replace and does not flare secondary pest outbreaks;

5. Sulfoxaflor offers attributes which makes it compatible with and easily included in
Integrated Pest Management (IPM);

6. Sulfoxaflor is a highly active, low use-rate insecticide with comparable or lower
application rates compared to alternative insecticides; and,
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7. Sulfoxaflor offers a favorable toxicity profile, comparable or superior to toxicity profiles
of alternative insecticides.

Below, BEAD has assessed benefits claims 1-5. Claims 6 and 7 are in the purview of the
Registration Division (RD), Health Effects Division (HED), and the Environmental Fate and
Effects Division (EFED) and will not be addressed in this document.

METHODOLOGY
To assess the benefits of sulfoxaflor to its users, BEAD focused on sulfoxaflor’s target pests and
the alternative insect control measures. BEAD reviewed several types of information including:

e A document submitted by the registrant titled “A Benefits Document Supporting the
Registration of Sulfoxaflor to Control Economically Important Insects in Alfalfa,
Avocado, Citrus Fruit, Corn, Cotton, Cucurbit Vegetables, Fruiting Vegetables,
Pineapple, Pome Fruit, Rice, Sorghum, Soybeans, Strawberries, Ornamentals, and Home
Orchards, Vineyards and Fruit Trees.”

o For most of these crops (except corn, pineapples, and rice), the registrant also
submitted efficacy data.

e Information from state agricultural extension websites and publications;

e Proprietary market research data (MRD) which provides pesticide usage information,
including the target pest, for about 60 surveyed crops.

e Information submitted by states in support of FIFRA Section 18 emergency exemption
requests for sulfoxaflor.

e Papers from the open scientific literature.

BEAD scientists considered all the materials presented for each crop by the registrant and made
conclusions based on a scientific review of the information. All references used are cited at the
end of this document.

The sulfoxaflor uses addressed in this document are arranged according to their registration
status. The first group of uses were first proposed for registration by the registrant in 2014 and
2015. These are alfalfa (for forage and seed), avocado, corn, pineapple, sorghum, rice, residential
fruit trees.

The second group of uses were registered in 2013 but were vacated following the court’s 2015
ruling and were not registered again in 2016. These uses, which are now being proposed for
registration, are citrus, cotton, cucurbits, soybeans and strawberries.

The third group of uses addressed in this assessment are for crops where the restriction on

applications during the pre-bloom (pome fruit) or bloom period (fruiting vegetables) are
removed. These are fruiting vegetables, ornamentals, and pome fruit.
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2014 AND 2015 PROPOSED NEW USE REGISTRATIONS:

ALFALFA

Background

The DAS benefits assessment for sulfoxaflor use on alfalfa focuses on control of aphids in alfalfa
grown for hay, and control of Lygus bugs (Lygus Hesperus [Western tarnished plant bug]) in
alfalfa seed production. An average of 17.7 million acres of alfalfa were harvested in the United
States in 2014-2016 (MRD 2014-2016). Approximately 68 percent of planted alfalfa acres are in
the Plains and West regions (USDA-NASS data submitted by DAS). Pesticide usage data
(agricultural market research data (MRD) 2014-2016) show that insecticides are used on
approximately 1.5 million total acres treated of alfalfa annually for aphid control and 34,000 total
acres treated for control of Lygus bugs. MRD does not separately survey alfalfa grown for seed,
so all acreage treated for these two pests pertains to hay production only.

Pollinators are extremely important in alfalfa production. Alfalfa flowers require tripping and
cross-pollination for maximum seed yields. Two primary pollinators are used by growers in
alfalfa seed production in the Western United States: alfalfa leafcutting bees (Megachile
rotundata), and alkali bees (Nomia melanderi). In most instances, these bees are “managed”, in
that farmers purchase leafcutter bees and provide the “right” conditions for alkali bees (Western
IPM Center, 2019). Honey bees (Apis mellifera) are also used in some areas (Hagler et al. 2011)
but are not favored because of behavioral adaptations that allow these bees to withdraw nectar
without tripping alfalfa flowers, thereby, circumventing the pollination mechanism (Woodcock,
2012)

DAS Summary of Sulfoxaflor Benefits on Alfalfa Grown for Hay

Several types of aphids are pests of alfalfa. The most common is the blue alfalfa aphid
(Acyrthosiphon kondoi). Other less occurring aphid pests of alfalfa include the green peach
aphid, spotted alfalfa aphid (7herioaphis maculata), cowpea aphid (Aphis craccivora), pea aphid
(Acyrthosiphon pisum), bird cherry aphid (Rhopalosiphum padi), and potato aphid
(Macrosiphum euphorbiae). Aphids suck sap from plants and deposit “honeydew,” a sticky
substance that can lead to mold formation and give the tops of plants a black, sooty appearance
that reduces photosynthesis as well as palatability and value of the crop (UC IPM 2017). In
addition, some species of aphids can vector or transmit diseases which is then spread through
feeding on multiple alfalfa plants. Depending on viral load, infected alfalfa plants experience a
lower productivity than healthy plants. (Hodgson, 2007)

DAS reports that for the period 2014-2016, pyrethroids (lambda-cyhalothrin, zeta-cypermethrin),
and organophosphates (chlorpyrifos, dimethoate, and malathion) were the insecticides most
frequently used against aphids in alfalfa. However, pyrethroid and organophosphate insecticides
are also toxic to the natural enemies of aphids. Aphid predators are the main ecological control
for aphids and without these natural predators, chemical control is the most likely alternative to
control flares in aphid populations. DAS submitted study data which demonstrated that
sulfoxaflor provides aphid control comparable to lambda-cyhalothrin, zeta-cypermethrin,
chlorpyrifos, dimethoate, flupyradifurone, and flonicamid. Sulfoxaflor is a more selective
insecticide like flupyradifurone and flonicamid than either pyrethroids or organophosphates, and
thus, tends not to flare aphid populations (i.e., it has less impact on natural insect predators).
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DAS Summary of Sulfoxaflor Benefits on Alfalfa Grown for Seed

The DAS benefits submission for sulfoxaflor (2017) highlighted control of Lygus bugs (Lygus
hesperus) an important pest of alfalfa grown for seed. Unlike, alfalfa grown for hay, alfalfa
grown for seed is not cut regularly, and thus, is not exposed to cultural insect control. Also,
Lygus damages seeds by feeding on them, resulting in seeds that are unmarketable. DAS reports
that 75% of alfalfa seed production acreage is grown in four western states —Idaho, Oregon, and
Washington (40%), and California (35%), with the balance being primarily from Nevada, Utah,
Montana, and Wyoming (USDA NASS data submitted by DAS).

Alfalfa seed producers and their pest control advisors have stated that Lygus control has been
less than satisfactory on alfalfa grown for seed (Natwick and Lopez 2008). DAS reports, and
BEAD confirmed (MRD 2014-2016), that organophosphates (chlorpyrifos, dimethoate,
malathion) and pyrethroids (bifenthrin, lambda-cyhalothrin, gamma-cyhalothrin, zeta-
cypermethrin) were the leading insecticides used to control Lygus in alfalfa. The accumulation of
these insecticides account for 87% of the pest acres treated for Lygus in 2014-2016 (data
submitted by DAS).

DAS claims that the alfalfa seed crop is dependent on pollinators but that nearly all current
compounds registered for Lygus control will kill pollinators by direct contact (Hirnyck and
Downey 2005). DAS claims that “softer” insecticides (those less harmful to the environment) are
generally not as effective on late-season Lygus due to the large size of the insect during this
stage, and that growers often use lower economic thresholds (i.e., spray at relatively lower insect
populations) and harsher chemicals for late season control (Hirnyck and Downey 2005).
Sulfoxaflor could potentially replace these harsher alternatives while still providing Lygus
control during late season.

DAS submitted data that showed no significant difference between sulfoxaflor efficacy and that
of flonicamid, formetanate hydrochloride, acephate, clothianidin, novaluron, chlorpyrifos, or
flupyradifurone. This held true for all Lygus growth stages from small nymphs to adults. DAS
reports that sulfoxaflor provides excellent control of Lygus and is more highly selective and less
disruptive to arthropod predators and parasitoid populations than many alternative insecticides.

DAS reports that populations of Lygus bugs have developed resistance to certain
organophosphate, carbamate, and pyrethroid insecticides (UC Pest Management Guidelines [UC
IPM] 2015). Rotating insecticides with different MOAs is a key component of staving off
resistance. Sulfoxaflor offers a unique mode of action and is therefore a valuable tool to help
manage resistance.

BEAD Evaluation of DAS’s Benefits Documentation for Alfalfa

Alfalfa Grown for Hay

An average of about 3 million total acres of alfalfa grown for hay are treated to control aphids
each year (MRD 2012-2016). Aphids usually become secondary pests of alfalfa following the
use of broad spectrum insecticides for alfalfa weevil control during the first hay crop (Colorado
State University 2011). Recommended chemical control options for aphids are flupyradifurone
(Group 4D), flonicamid (Group 29), the Group 1B insecticides chlorpyrifos and dimethoate,
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methomyl (Group 1A), and the Group 3A insecticides lambda-cyhalothrin and zeta-cypermethrin
(University of California [UC] 2017f-h). In addition to chemicals just listed, the Pacific
Northwest Pest Management Handbook (no date) also recommends azadirachtin (unknown
MOA), methomyl (1A), sodium borate (Group 8D), and combinations of chlorantraniliprole
(Group 28) + lambda-cyhalothrin and chlorpyrifos + gamma-cyhalothrin. These
recommendations result in seven different insecticide groupings for control of aphids.

DAS submitted efficacy data (2015) comparing sulfoxaflor control of blue alfalfa aphid, pea
aphid, cowpea aphid, and spotted alfalfa aphid control against alternative chemical controls (i.e.
flupyradifurone, flonicamid, and chlorpyrifos + lambda-cyhalothrin). At 14 days after
application, data suggest that sulfoxaflor performed as well as or better than all three alternative
controls for blue alfalfa aphid. The same can be said at 21 days after application for the spotted
alfalfa aphid. The combination of chlorpyrifos + lambda-cyhalothrin appears to outperform
sulfoxaflor for control of the pea aphid, but sulfoxaflor performed as well as flupyradifurone and
better than flonicamid. At 21 days after treatment, sulfoxaflor and chlorpyrifos + lambda-
cyhalothrin performed equally well, and both performed better than either flupyradifurone and
flonicamid for control of the cowpea aphid.

Separate efficacy studies, completed in 2015, were submitted for the same pests but for which
the chemical controls also included acetamiprid, chlorpyrifos (stand-alone), dimethoate, zeta-
cypermethrin, and lambda-cyhalothrin (stand-alone) (not all Als were included in all trials)
(DAS 2017). Sulfoxaflor showed numerically better aphid control than each of these chemicals.
However, no statistical analysis was presented so BEAD could not determine if the differences in
treatments were significant.

There are many insecticides recommended for aphid control in alfalfa and efficacy data indicate
that only sulfoxaflor provides control that is comparable to many of the broad-spectrum
insecticides. BEAD concludes that sulfoxaflor’s unique mode of action will make it a beneficial
tool in IRM programs, but with the number of available alternatives, not a necessity.

Alfalfa Grown for Seed

Lygus are considered the most important insect pest affecting alfalfa seed production. The bugs
can be difficult to control because of their large size which makes them less susceptible to
insecticides (Natwich and Lopez 2008).

BEAD reviewed agricultural publications that stated populations of Lygus from alfalfa hay and
alfalfa seed fields have developed resistance to certain organophosphate (Group 1), carbamate
(Group 1), and pyrethroid (Group 3A) insecticides (UC IPM 2015, Arthropod Pesticide
Resistance Database [APRD] 2018). California also reports that pyrethroid resistance increased
significantly in the late 1990s, shortening the residual period for Lygus control following an
insecticide application. New insecticides with different modes of action are needed to combat the
serious threat that Lygus bugs pose to alfalfa seed production and to reduce the risk of insecticide
resistance development. (Natwich and Lopez 2008). Sulfoxaflor is a Group 4C insecticide with a
different mode of action than those in Group 1 and Group 3A.
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Chlorpyrifos (Group 1), zeta-cypermethrin and lambda-cyhalothrin (Group 3A), dimethoate
(Group 1B), and flonicamid (Group 29) account for 80% of all insecticide treatments in alfalfa to
control Lygus bugs (MRD 2012-2018). Walsh (2018) recommends using dimethoate,
flonicamid, formetanate hydrochloride (salt of a Group 1A), malathion (Group 1A), naled
(Group 1B), and the Group 3 A insecticides, permethrin, bifenthrin, gamma-cyhalothrin, lambda-
cyhalothrin and/or zeta-cypermethrin. However, Natwick (2009) reports that treatments
containing a pyrethroid insecticide consistently resulted in Lygus resurgence over a three-year
period from mid- to late season. The Pacific Northwest Handbook (undated) recommend using
bifenthrin before the fourth instar and not using naled during the early season when pollinators
are present. Likewise, other recommended organophosphates (dimethoate) and carbamates
(malathion) will also greatly reduce the pollinator population. Sulfoxaflor has been shown to
provide effective Lygus bug control and with minimal impact on pollinators when used in a pest
management programs (Miller 2015).

Data submitted by DAS supports the claim that sulfoxaflor is more efficacious than many of the
alternatives for controlling Lygus. Sulfoxaflor would provide an alternative to pyrethroids which
in turn may reduce the mid- to late season aphid flares that often result from pyrethroid use to
control other pests. This coupled with sulfoxaflor’s unique mode of action indicates that
sulfoxaflor would be useful in IPM and IRM programs.

AVOCADO

Background

In the United States, avocados are mainly grown in California (75%), followed by Florida (15%)
and Hawaii (10%) (USDA 2014). The DAS benefits assessment for sulfoxaflor use on avocado
focuses on control of avocado thrips. Avocado thrips feed directly on tender leaves and
immature fruit. Feeding on immature fruit produces scabby or leathery brown scars that expand
across the skin and cause severe downgrading or culling of damaged fruit.

Note, avocado pollen and nectar are considered pollinator “attractive under certain conditions”
(USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Avocado

DAS reports that there are several insecticides recommended for avocado thrips control
including abamectin, spinosad, spinetoram, spirotetramat, fenpropathrin, and sabadilla. However,
DAS also reports that intense use of sabadilla has resulted in resistance to that pesticide (in
Ventura County, CA) (UC Pest Management Guidelines 2016a). Also, UC Pest Management
Guidelines (2016) recommend that growers use no more than one application of any abamectin
or fenpropathrin product every 3 years, and no more than one application of spinetoram or
spinosad per year.

DAS submitted efficacy data resulting from one field trial comparing sulfoxaflor, spirotetramat,
flupyradifurone, tolfenpyrad, and abamectin as thrip controls. Based on this data DAS claims

that sulfoxaflor provides avocado thrips control comparable to spirotetramat and flupyradifurone,
and numerically better than abamectin.
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BEAD Evaluation of DAS’s Benefits Documentation for Avocado

There are many recommended insecticides for control of thrips in avocados. The University of
California (2016a) recommends abamectin (Group 6), spinetoram (Group 5), spirotetramat
(Group 23), fenpropathrin (Group 3A), spinosad (Group 5), and sabadilla (botanical) for thrip
control in avocado. In addition, laboratory and field pesticide efficacy studies conducted on
avocados in San Diego and Ventura counties identified three pesticides as being both efficacious
and relatively selective: sabadilla, abamectin, and spinosad (Hoddle et al. 2002).

For resistance management purposes, abamectin and fenpropathrin are recommended to be used
only once every three years. Spinetoram and spinosad are recommended for no more than one
application per year. A single application of sabadilla, spinetoram and spinosad will control
insects for two to three weeks, abamectin has a four-week efficacy period (UC IPM, 2016a). The
use of all four chemicals will provide growers with about three months of insect control. If
fenpropathrin has been used in the last two years, it also is no longer available, which leaves
growers with one active ingredient (spirotetramat) for the remainder of the year. This rotational
schedule of many of the thrip controls effectively reduces the number of insecticides that can be
used against thrips, which supports the DAS claim that growers need additional pest
management tools.

DAS claims that sulfoxaflor provides control of avocado thrips comparable to alternative
insecticides; however, efficacy data was not included in the application package. Thus, BEAD
cannot address sulfoxaflor’s efficacy for thrip control.

BEAD concludes there are few insecticides for use in avocado to control thrips, and for this
reason, sulfoxaflor would provide benefits to growers as an IPM rotational partner. In addition,
sulfoxaflor has a different mode of action from other alternatives which will be beneficial in
IRM programs.

CORN

Background

The DAS benefits assessment for sulfoxatlor use on corn focuses on control of aphids, which can
be particularly problematic at tasseling. Pesticide usage information (MRD, 2014-2016) suggest
that aphids are an occasional corn pest, with annual nationwide acres treated for aphids ranging
from about 269,000 in 2014 to more than 679,000 in 2016. DAS has requested a Section 3
registration for field, seed, sweet corn and popcorn.

Note, corn pollen, but not nectar, is considered pollinator “attractive under certain conditions”
(USDA 2015). However, corn is not pollinator dependent.

DAS Summary of Sulfoxaflor Benefits on Corn
Several types of aphids are pests of corn. The most common is the corn leaf aphid. Other less

important aphid pests of corn include the green peach aphid, the English grain aphid, the bird
cherry oat aphid, and the greenbug. These aphid species suck sap from plants and deposit
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“honeydew,” a sticky substance that can lead to mold formation and give the tops of plants a
black, sooty appearance.

Aphid control is most effective when corn plants are treated with insecticides about 2-3 weeks
prior to tasseling. Aphid control is typically less critical after tassels have emerged. Aphid
populations may decline naturally in mid-summer due to environmental factors or natural
enemies, but aphid populations have increased in corn later in the summer in recent years.
Currently, however, treatment thresholds (i.e. the density of aphids that warrants spraying) have
not been established.

Pesticide usage data submitted by DAS, indicates that pyrethroids and chlorpyrifos were the
insecticides used most frequently against aphids in corn from 2014-2016. In addition to these
insecticides, Purdue University recommends dimethoate, malathion, and pre-mix products
containing chlorpyrifos and a pyrethroid (Krupke et al. 2016; see DAS 2017). In corn, aphids
are often kept below populations that would cause economic damage by natural parasites and
predators, including lady beetles, lacewings, and syrphid flies. However, pyrethroid and
organophosphate insecticides are toxic to aphids’ natural enemies and applying these insecticides
[to control other insect pests of corn] can cause surges in aphid and mite populations because of
lack of predation from natural enemies. This can lead to the need for additional applications of
insecticide to control aphids in corn.

Aphids have developed resistance to some insecticide MOAs when they are applied repeatedly.
Rotating insecticides with different MOAs is a key component of integrated resistance
management for aphid control. However, there are no documented reports of resistance in corn
leaf aphid populations.

There are no cultural practices that are recommended as non-chemical control methods.
However, in addition to natural parasites and predators, fungal pathogens can infect and kill
aphids in conditions of high temperature and humidity.

Sulfoxaflor provides aphid control in corn that is comparable to broad spectrum insecticides.
This control is provided with minimal impact to natural enemies of aphids and other insect pests.
Sulfoxaflor offers a unique MOA (IRAC 4C) that can help management resistance and is
compatible with IRM and IPM plans. Sulfoxaflor’s other benefits to corn growers include
excellent crop safety and short pre-harvest intervals (7 days for sweet corn, field corn, and
popcorn forage; 14 days for field corn and popcorn grain and stover).

BEAD Evaluation of DAS’s Benefits Documentation for Corn

BEAD reviewed DAS’s claims concerning the benefits of sulfoxaflor for aphid control in corn.
There were no supporting benefits or comparative performance data submitted on aphid control
specifically for corn; however, data showing sulfoxaflor efficacy against aphids in other crops
were submitted (see DAS 2017 Appendix B). The data submitted for other crops suggest that
sulfoxaflor will be efficacious against aphids in corn.

BEAD agrees that aphids are a pest of corn. Pesticide usage data indicate that a low percentage
of corn acres are treated for aphids; about 160,000 acres of corn were treated annually from
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2011-2015 with insecticides for aphids (MRD 2011-2015). Total corn production over the same
period averaged over 92 million acres per year. (USDA/NASS 2017). Although aphids are a
sporadic pest, university extension information confirms the importance of controlling aphids in
corn when they are present. The University of Nebraska indicates it is important to control com
leaf aphid because they may vector maize dwarf mosaic virus. (University of Nebraska 2013).
Similarly, since 2010, aphid infestations in lowa corn have occurred late in the summer and
“...are building up to striking levels.” Corn leaf aphids and bird cherry oat aphids have been
observed in corn on the base of the stalk, on the ear, and sometimes above the ear leaf. (Iowa
State University 2016).

BEAD generally agrees with DAS concerning the insecticides used against aphids in corn. The
University of Nebraska and Purdue University indicate that esfenvalerate, bifenthrin,
chlorpyrifos + gamma cyhalothrin, dimethoate, zeta-cypermethrin + bifenthrin, chlorpyrifos,
malathion, and zeta-cypermethrin can be used against aphids. In addition to these insecticides,
the University of Nebraska cites methomyl, flupyradifurone, and a combination product of
bifenthrin + imidacloprid as insecticides that can be used against aphids in corn. (Purdue
Extension 2017; University of Nebraska 2016). Surveys of corn growers show that many of
these insecticides are used against aphids in several states, with bifenthrin, chlorpyrifos, lambda-
cyhalothrin, and zeta-cypermethrin being the most used. (MRD 2011-2015).

BEAD agrees that sulfoxaflor can benefit corn growers who need to control aphids. While MRD
from 2014-2016, indicate that less than one percent of corn acres is treated annually for aphids,
the number of acres treated appears to be rising. Aphid control in corn is also important because
the insect can vector maize dwarf mosaic virus (University of Nebraska 2013). The extent of
reductions in corn yields due to aphids is not known (Iowa State University, 2016).

There are alternative insecticides available to corn growers to control aphids. However,
sulfoxaflor has a unique mode of action and is the only IRAC Group 4C insecticide. This means
sulfoxaflor can be rotated with other insecticide families for resistance management. Research
submitted in support of the benefits for other crops demonstrated that sulfoxaflor had lower
impacts on arthropod predators and parasitoids, which can help provide biological control of
insect pests in corn and other crops (University of California 2015, see DAS 2017).

RICE

Background

The DAS benefits submission for sulfoxaflor use on rice is for rice stink bug management (DAS
2017). In the South, the rice stink bug is a major pest in late season rice and can cause
significant damage (Hummel and Stout, 2010). Damage is from both adults and nymphs
removing developing grain contents, and may result in a reduction in yield or in quality
(Hummel and Stout, 2010). According to USDA (2015), neither rice pollen nor nectar is
considered pollinator-attractive.

DAS Summary of Sulfoxaflor Benefits on Rice
DAS identified rice stink bugs as a primary economic pest in rice (MRD 2014-2016; see DAS

2017). DAS (2017) identified lambda-cyhalothrin, gamma-cyhalothrin, zeta-cypermethrin,
dinotefuran, malathion, and carbaryl as recommended control insecticides. DAS (2017) reported
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that pyrethroids were the leading insecticides used from 2014-2016. Pyrethroids are general
insecticides that also kill important biological control arthropods. In addition, DAS (2017)
reported rice stink bugs have developed resistance to pyrethroids in some locations.

DAS (2017) claims that sulfoxaflor would provide suppression of stink bugs in rice and maintain
predatory arthropods. In addition, sulfoxaflor would provide a unique mode of action to manage
resistance.

BEAD Evaluation of DAS’s Benefits Documentation for Rice

DAS (2017) did not include any supporting evidence or data to support their claim of
suppression of rice stink bugs in rice. BEAD agrees that rice stink bug is a major pest of rice in
the South. IRAC has identified sulfoxaflor as a Group 4C insecticide which would provide
growers with a unique mode of action with which to manage resistance in stink bugs in rice.
However, insufficient evidence was provided concerning the registrant’s claims of benefits of
sulfoxaflor in rice.

PINEAPPLE

Background

The DAS benefits submission for registering sulfoxaflor use on pineapple highlights control of
pineapple mealybugs, which are two species (Dysmicoccus neobrevipes and D. brevipes). Both
are primary pests of pineapple globally and are currently found on all the Hawaiian Islands (Mau
and Kessing 2007, Egelie and Gillett-Kaufman 2015; see DAS 2017). As cited by DAS, there
are currently about 2,000 acres of pineapple grown in Hawaii for fresh market consumption in-
state and to a limited degree on the west coast (Conway, personal communication, 2017; See
DAS 2017).

Pollinator attractiveness data for pineapple are unavailable. However, literature on pineapple
ecology states that wind pollination of pineapple does not occur and that insects such as bees and
ants, as well as hummingbirds, may play a role in cross-pollination of pineapple (OGTR, 2003).

DAS Summary of Sulfoxaflor Benefits on Pineapple

According to literature identified by DAS, mealybug is the primary economic pest of pineapple
in Hawaii (see DAS 2017). These pests can cause economic damage and reduced marketability
of fruit by directly damaging the fruit through feeding or indirectly when their production of
honeydew invites other pests or diseases (e.g., sooty mold). Additionally, mealybugs transmit a
complex of viruses (Pineapple Mealybug Wilt Associated Viruses [PMWaV]) that are commonly
referred to as mealybug, pineapple or edge wilts (Mau and Kessing 2007; Egelie and Gillett-
Kaufman 2015; See DAS 2017). These viruses can result in death of the infected plant, but more
often result in lower yields and less or unmarketable fruit than plant death (Mau and Kessling
2007; See DAS 2017).

Mealybug species are often “farmed” by ant species, a symbiotic relationship where the ants feed
on the honeydew produced and excreted by the mealybugs and in return protect the mealybug
from predators and sometimes transport them from plant to plant (Mau and Kessling 2007). DAS
indicated that alternative chemistries available in the form of ant bait have been successful in
suppressing ants and allowing biological controls to suppress mealybug; however, foliar spray
options are utilized for mealybug control during critical times in the cropping cycle. DAS cites
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personal communication with a C. Conway, an agricultural manager for Dole Food Company of
Hawaii, as saying “Diazinon, malathion and spirotetramat are the chemistries used in foliar
sprays for mealybug, with diazinon and malathion being the more frequently used in a rotation.
According to University of Hawaii Extension, “Without ants, mealybug populations are small
and slow to invade new areas thus the field would be free of a serious mealybug infestation.”
DAS claims that sulfoxaflor will provide a new MOA for mealybug control, which is needed in
this system that relies so heavily on two organophosphate insecticides and has limited available
alternatives. DAS also claims sulfoxaflor will provide a much better alternative for IPM, that can
maximize the impacts of biological controls and minimize the need for insecticide sprays.

BEAD Evaluation of DAS’s Benefits Documentation for Pineapple

BEAD has reviewed DAS’s benefits documentation for pineapple and the supporting evidence
provided and agrees that mealybugs are primary pests of concern in pineapple production.
Research provided by DAS from available peer-reviewed articles and from university and state
agricultural extension supports DAS’s claims that sulfoxaflor will aid growers through the direct
control of pineapple mealybug and indirectly by reducing outbreaks of PMWaV in pineapple
crops. These data support the claims that there are limited alternatives for foliar applications to
control mealybug in pineapple. The evidence also supports sulfoxaflor’s benefit of improved
compatibility with biological control over alternatives such as diazinon, malathion and the
pyrethroids (Mau and Kessing 2007). According to one source “Without farming by ants, the
pineapple mealybug becomes much more susceptible to predators and parasitoids, and the
effectiveness of biological control increases” (Mau and Kessing 2007). With the development of
effective ant management programs, evidence suggests pineapple growers would benefit from a
foliar insecticide that works well with biological control as the current leading alternatives are
broad spectrum and do not allow these beneficial populations to persist in the field. Based on
research provided to show control of mealybugs for other crops (See DAS 2017), sulfoxaflor
could fit well into an existing [PM program such as the one described by University of Hawaii
extension for pineapple (Mau and Kessing, 2017, pers. comm. C. Conway, Dole Ag Manager).
In this program, ant bait suppresses the ant population and allows for the many natural predators
of mealybugs to predate and parasitize the pest freely, while insecticides targeting mealybugs are
used during critical periods in the crop cycle (e.g, at fruitset or prior to harvest) that may
coincide with high mealybug populations. Sulfoxaflor could provide a means for control during
these critical periods of the crop cycle, while not interrupting the natural predator populations
that would be sufficient in controlling smaller mealybug populations throughout the rest of the
growing season. Sulfoxaflor also provides a unique MOA to help offset resistance in a spray
program lacking good rotational partners.

SORGHUM

Background

The DAS (2017) benefits submission for sulfoxaflor use on sorghum highlights control of
sugarcane aphids and other species of aphids that occur on sorghum. In 2013, sugarcane aphids
began to move into sorghum from other crops in the Lower Rio Grande Valley and moved from
Mexico up the Gulf Coast. By 2015, the sugarcane aphid had spread into 17 states, resulting in
several Section 18 requests. BEAD determined that these sugarcane aphids on sorghum met the
criteria for urgent and non-routine emergency; and even with the registration of flupyradifurone,
growers could incur significant yield losses (Cook and Smearman, 2014, 2015, 2016).
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Note, sorghum pollen, but not nectar, is considered pollinator “attractive under certain
conditions” (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Sorghum

DAS (2017) benefits submission targets aphids, particularly sugarcane aphid, which has become
a primary pest of grain and forage sorghum in recent years (MRD 2014-2016; see DAS 2017).
Although there can be direct damage, the honeydew and sooty mold from the aphids’ hampers
harvesting (Cook and Smearman 2014; Bowling, 2016; see DAS 2017). Sugarcane aphids are
season-long pests. Sorghum growers used mainly sulfoxaflor, under Section 18s, and
flupyradifurone to control these aphids since 2014 (MRD 2014-2016; see DAS 2017).

Neonicotinoid seed treatments provide early season control of aphids, but not season-long
control. University research cited by DAS (2017) confirms that the organophosphates (e.g.,
chlorpyrifos, dimethoate, and malathion) and pyrethroids (e.g., lambda-cyhalothrin,
esfenvalerate) are not as effective on sugarcane aphids, and may flare aphid populations (Way, et
al., 2014; Buntin and Roberts, 2016; Larsen, et al., 2016; Steckel and Stewart, 2016; Van
Welden, et al., 2016; see DAS 2017). Currently, sulfoxaflor and flupyradifurone are the market-
leading active ingredients for aphid control on sorghum (MRD 2014-2016).

Sulfoxaflor provides a new mode of action which integrates well within the IPM and IRM
strategies for managing aphids (Knutson, et al., 2016; Bowling, 2016; see DAS 2017).
Sulfoxaflor also has low impact on beneficial arthropods, such as predators like minute pirate
bugs, lady beetles, and lacewings; and parasitic wasps (Barbosa, et al., 2017; Colares, et al.,
2016; see DAS 2017).

BEAD Evaluation of DAS’s Benefits Documentation for Sorghum

BEAD reviewed DAS’s claims and the supporting evidence provided. Data from Arthropod
Management Tests support DAS’s claim that sulfoxaflor provides the same amount of control of
sugarcane aphid as does flupyradifurone (Way, et al., 2014; Buntin and Roberts, 2016; Larsen, et
al., 2016; Steckel and Stewart, 2016; Van Welden, et al., 2016; see DAS 2017). The data also
confirm that the organophosphates did not provide control. BEAD has previously reviewed data
from states demonstrating that sorghum producers need more than flupyradifurone to control
sugarcane aphids for both insecticide resistance management and need to have an insecticide that
can be used closer to harvest (Cook and Smearman, 2014, 2015, 2016).

Sulfoxaflor is known to have a unique mode of action, it is the only IRAC Group 4C insecticide.
DAS’s submission (2017) cited papers by Bowling, et al. (2016), Colares et al. (2016), and
Barbosa et al. (2017). The quotes from the citations support that sulfoxaflor has low impacts on
arthropod predators and parasitoids, and would be a useful strategy for IPM and insecticide
resistance management. This information aligns closely with data that BEAD has reviewed
previously (Cook and Smearman, 2014, 2015, 2016). The situations, for which Section 18s were
requested, were determined to be urgent and nonroutine, and could have resulted in significant
yield loss (Cook and Smearman, 2014, 2015, 2016). Therefore, BEAD concurs that sulfoxaflor
is beneficial to sorghum growers to control sugarcane aphids; and that rotating with other
insecticides, such as flupyradifurone, enables control up to harvest.

18

A_63

(Yo Ol 4lz)

APPX 063



Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 66 of 384

RESIDENTIAL FRUIT TREES

Background

DAS is requesting to register sulfoxaflor for use on residential fruit trees (citrus fruit, grapes, and
pome fruits). DAS claims sulfoxaflor would be beneficial for use on home fruit trees
(specifically citrus fruits, grapes, and pome fruits) because it would control sap-feeding insects,
such as aphids, mealybugs, lace bugs, and scale, in addition to a broad array of other insect pests
that target these crops. According to Penn State University Extension, some of the alternatives
with similar pest spectrums of control available for use in the home orchard and vineyard include
carbaryl, diazinon, esfenvalerate, imidacloprid and malathion. The submission from DAS also
highlighted some of the non-chemical or cultural practices that can be done to help alleviate pest
pressures such as resistant cultivar selection, good sanitation practices, bagging of fruit, and
controlling weeds around the site.

According to USDA, the nectar and pollen of oranges (a proxy for all citrus fruits), apples (a
proxy for all pome fruit) and grapes have varying levels of pollinator attractiveness. Pollen and
nectar of citrus are both considered “highly attractive” to honeybees. In pome fruit, nectar is
considered “attractive” and pollen is considered “highly attractive” to honeybees. For grape,
pollen is considered “attractive”, while nectar is considered “not attractive” to honeybees. Citrus
and grape do not require pollination by bees and thus managed pollination services are not
utilized within these crops. For commercial pome fruits, bee pollination is required, and managed
pollinator services are often used. However, it would be unlikely that pollination services would
be contracted for a home/backyard orchard.

DAS Summary of Sulfoxaflor Benefits on Residential Fruit Trees

DAS identified a variety of aphids, leathoppers, scale, mealybugs and thrips species as the
primary target pests of sulfoxaflor use in home orchards, vineyards and fruit trees (see DAS
2017). These pests can be season-long and cause losses by direct-feeding on fruits or indirectly
when feeding causes the desiccation of newly formed shoots or buds. Several of the listed pests
(i.e. Asian citrus psyllid, grape vine mealybug, glassy winged sharpshooter, etc.) are also capable
of vectoring plant pathogens which cause disease resulting in further injury or complete loss of
the crop (Beckerman et. al. 2013, Rogers et al. 2016; Washington State University Extension.
2016; UC IPM Pest Management Guidelines. 2007, see DAS 2017).

DAS (2017) asserts that sulfoxaflor has comparable control of key sap-feeding pests relative to
the available alternatives, provides a new mode of action (MOA), and integrates well into an
IPM system with low impacts on beneficial insect populations.

BEAD Evaluation of DAS’s Benefits Documentation for Residential Fruit Trees

BEAD reviewed DAS’s claims and the supporting evidence provided. While supporting benefits
or comparative performance data are not available for the residential orchard, vineyard and fruit
tree scenarios, data showing sulfoxaflor efficacy against the same identified pests in
commercially grown crops (citrus fruits, grape and pome fruits) are available (see DAS 2017).
The available data suggest that sulfoxaflor will provide comparable efficacy to the leading
agricultural alternatives against the identified pests (aphids, scale, mealybugs and thrips), with
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minimal impact on natural enemies (Barbosa, et al. 2017; Brar, et al. 2016; Dreistadt 2016; see
DAS 2017).

USES REGISTERED IN 2013, VACATED IN 2015, BUT NOT REGISTERED IN 2016:

CITRUS

Background

The DAS (2017) benefits submission for sulfoxaflor new use on citrus highlights control of
Asian citrus psyllid (ACP), scale insects, and thrips. The DAS (2017) proposed label also
includes claims for aphid and mealybug species. Sulfoxaflor was registered for citrus pests
through the Section 3 registration from 2014 through fall 2015. Recently, the Texas Department
of Agriculture applied for a Section 18 exemption for sulfoxaflor use to control ACP in 2017, but
the request was denied due to insufficient documentation of the emergency (Welch et al. 2017).
Here, BEAD will consider the benefits of the use for sulfoxaflor in citrus with a usage restriction
encompassing the period three days prior to bloom through the end of flowering.

Note: orange (a proxy for all citrus) pollen and nectar are considered “highly attractive” to
honeybees (USDA 2015). However, citrus trees do not require honeybee pollination for fruit set.

DAS Summary of Sulfoxaflor Benefits on Citrus

DAS (2017) discussed benefits information specific to sulfoxaflor control of Asian citrus psyllid
(ACP), citrus scale, and citrus thrips. DAS (2017) claims that sulfoxaflor controls these pest
species comparably to alternatives, has minimal impact on beneficial insects, provides a new
mode of action to manage resistance, will be easily implemented into IPM programs, and has a
short pre-harvest interval (1 day).

ACP vectors Huanglongbing (HLB), also known as citrus greening. Florida first detected ACP in
1998; it was first detected in California in 2008 (Rogers et al. 2016; UC IPM 2017; see DAS
2017). ACP acquires HLB when feeding on infected trees and if ACP is uncontrolled, many trees
may acquire the disease (Burrow et al. 2014; see DAS 2017). ACP feeding occurs on new citrus
leaves and transmission of HLB occurs via saliva over one to seven hours of feeding (Rogers et
al. 2016; see DAS 2017). Controlling adult ACP prior to new citrus flushing is the best
management practice to prevent disease transmission. For ACP, sulfoxaflor disrupts feeding and
acts as an anti-feedant which can prevent disease transmission (DAS 2017). Furthermore,
sulfoxaflor controls both nymph and adult ACP, unlike some other alternatives (DAS 2017).
Pesticide intervention and tree replacement are currently the only ways to minimize the spread of
HLB (Burrow et al. 2014; see DAS 2017). DAS reports that HLB has cost Florida citrus growers
an estimated $1.3 billion since 2005 (O’Brien 2016; see DAS 2017).

Alternatives to sulfoxaflor vary over the season. Soil applied neonicotinoids are a common
control method for non-bearing citrus trees (Rogers et al. 2016; see DAS 2017). Many broad-
spectrum foliar active ingredients are also used to target ACP adults and are most effectively
employed during the winter prior to citrus flushing (DAS 2017). The leading active ingredients
for ACP control include zeta-cypermethrin, abamectin, fenpropathrin, and imidacloprid (MRD
2014-2016; see DAS 2017). Academic publications were cited demonstrating sulfoxaflor
provides control of ACP comparable to neonicotinoids, dimethoate, fenpropathrin,
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flupyradifurone, malathion, pymetrozine, spinosad, spirotetramat, tolfenpyrad, and others
(Qureshi et al. 2014; Brar et al. 2016; see DAS 2017).

DAS (2017) claims that sulfoxaflor suppresses both citricola scale and California red scale. Both
scale pests are regionally important to California citrus production (UC IPM 2017g;, UC IPM
2017¢; see DAS 2017). Scale insect infestation can result in lower quality citrus and may damage
trees at high levels. Citricola scale also secretes honeydew which results in sooty mold lowering
citrus fruit quality. The leading chemical controls for scale control include spirotetramat,
pyriproxyfen, imidacloprid, and chlorpyrifos (MRD 2014-2016; see DAS 2017). Spirotetramat
and pyriproxyfen are toxic to some natural enemies, whereas chlorpyrifos and imidacloprid are
toxic to most natural enemies (DAS 2017). Resistance has been documented to chlorpyrifos,
methidathion, and carbaryl for scale insects (UC IPM 2017g; UC IPM 2017h; see DAS 2017).
Some evidence has shown reduced efficacy of pyriproxyfen as well (UC IPM 2017g; UC IPM
2017c; see DAS 2017). Academic research demonstrates that sulfoxaflor provides control of
scale insects comparable to acetamiprid, buprofezin, chlorpyrifos, clothianidin, flupyradifurone,
spirotetramat, thiamethoxam, tolfenpyrad, and others (Arthropod Management Tests; see DAS
2017 Appendix B).

DAS (2017) claims that citrus thrips are a major pest of California citrus, for which sulfoxaflor
will provide a control option. Populations of citrus thrips boom when broad-spectrum pesticides
are used and natural enemies are disrupted (UC IPM 2017d; UC IPM 2017e; see DAS 2017).
The leading active ingredients by total acres treated for thrips control on citrus include
spinetoram, abamectin, and cyfluthrin (MRD 2014-2016; see DAS 2017). Citrus thrips are
known to develop resistance readily (DAS 2017). Resistance has arisen to dimethoate,
formetanate, beta-cyfluthrin, fenpropathrin, spinosad, and spinetoram (UC IPM 2017d; see DAS
2017). Academic studies demonstrate that sulfoxaflor provides control of citrus thrips
comparable to abamectin, cyantraniliprole, flupyradifurone, sabadilla alkaloids, and spinosad
(Arthropod Management Tests; see DAS 2017 Appendix B).

BEAD Evaluation of DAS’s Benefits Documentation for Citrus

BEAD reviewed DAS’s claims and the supporting evidence provided. Research provided in
peer-reviewed articles, Arthropod Management Tests, and extension publications support DAS’s
claims that sulfoxaflor plays a major role in managing ACP, citrus scale, and thrips in citrus
production. Sulfoxaflor is known to have a unique mode of action; it is the only IRAC Group 4C
insecticide. Research results demonstrated that sulfoxaflor had lower impacts on arthropod
predators and parasitoids, which can help provide biological control in these agricultural
systems. Below, BEAD will review benefits claims according to the submitted draft labels for
these specific pests with a usage restriction encompassing three days prior to bloom through the
end of flowering.

BEAD concurs that ACP is the top pest of citrus, while thrips and scale are within the top 10
nationwide by total acres treated with insecticide (MRD 2011-2015). The citrus industry overall
is valuated at the $3.4 billion (Welch et al. 2017). BEAD confirms that the invasive ACP is an
important vector of the bacterial disease HLB. Infected trees have premature fruit drop and fruit
available at harvest is smaller with a bitter, metallic taste impacting quality of fruit produced.
Once a tree becomes infected, there is no cure. Ultimately, all HLB infected trees will die

21

A_66

(Yo 0l 4lz)

APPX 066



Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 69 of 384

(University of Florida 2015). The damage to the citrus industry has been substantial. For the
period 2006/07 -2013/14, approximately $374 million (18 percent of total value) in Florida citrus
growers' annual revenues were lost due to HLB (Hodges et al., 2014; Welch et al. 2017).
Including the effects on related industries such as packing house, processing facilities, and
delivery, Florida experienced approximately $975 million in lost annual revenues (Welch et al.
2017). Grower tolerance for ACP infestations is low to nonexistent due to the potential for HLB.

Current psyllid management recommendations in Florida and Texas include an aggressive
program of upwards of 20 broad-spectrum insecticides to target egg-laying adults and systemic
insecticides to target nymphs, which most efficiently transmit the disease during vegetative
flushes on citrus trees (Rogers et al. 2016). For younger trees, flushes can occur more often, and
systemic insecticide soil drenches as well as foliar sprays are necessary to protect these
vegetative flushes (Rogers et al. 2016). HLB is widespread in Florida and the range of the
disease is increasing across citrus acreage in Texas and California. BEAD concurs that the
leading foliar active ingredients for ACP control include zeta-cypermethrin, abamectin,
fenpropathrin, and imidacloprid. BEAD concurs that sulfoxaflor has high efficacy, systemic
movement, and exhibits strong anti-feedant behavior in ACP. The last characteristic is important
since HLB is transmitted when the ACP feeds. BEAD previously concluded that sulfoxaflor’s
key benefit for the citrus crop group was as an additional insecticide tool and rotation partner
(Atwood et al. 2012). However, spread of citrus greening in Florida and Texas has increased the
value for sulfoxaflor as well as raising ACP resistance concerns. Sulfoxaflor will fit well into
season-long preventative insecticide programs as a winter-time spray to control overwintering
ACP adults.

BEAD concurs that scale insects are a problem for California citrus growers, especially during
the winter and spring months including the bloom period. Scales feed on all parts of the plant,
including the fruit. Damaged fruit receives a lower price on the market. High pest pressure can
damage trees, resulting in lower yields, especially under periods of moisture stress (UC IPM
2017b; UC IPM 2017¢c). BEAD concurs that spirotetramat and pyriproxyfen are leading control
options for scale (MRD 2011-2015). Broad-spectrum insecticides such as chlorpyrifos and
carbaryl are most often recommended for control at the crawler stages (UC IPM 2017b and UC
IPM 2017c). Moreover, applications of high rates of chlorpyrifos can effectively reduce scale
populations for multiple years. Sulfoxaflor will provide a rotation partner for scale control but
may not replace market leading chemistries as it is a suppression-only tool.

Young citrus thrips are a pest of citrus fruit often appearing after petal fall, causing fruit scarring
and resulting in a downgrading at market (UC IPM 2017d). Thrips are not a bloom-time pest of
citrus. Extension sources recommend growers avoid broad-spectrum insecticides for citrus thrips
control due to arising resistance issues and suppression of natural enemies (UC IPM 2017d).
BEAD concurs that the leading active ingredients by total acres treated for thrips control on
citrus include spinetoram and abamectin (MRD 2011-2015). Academic researchers that claimed
resistance to spinetoram, spinosad, and pyrethroids has arisen for citrus thrips in blueberry and
these resistant populations are migrating to citrus orchards (Haviland and Rill 2014). BEAD
concurs that sulfoxaflor will provide an effective new tool for thrips control and IRM in
California citrus.
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COTTON

Background

The DAS (2017) benefits submission for sulfoxaflor highlighted control of tarnished plant bug,
western tarnished plant bug, and cotton aphid for the proposed new use on cotton. The proposed
label will also include claims for whitefly as well as suppression of thrips and stink bug species
(DAS 2017). This use site is currently registered in some cotton-growing states under Section 18
emergency exemption. Currently, sulfoxaflor is registered for cotton only under a FIFRA Section
18 emergency exemption and is used on 9 percent of the cotton acreage in mid-South states with
Section 18 uses (MRD 2014-2016; see DAS 2017).

Note, cotton nectar, but not pollen, is considered “attractive under certain conditions” for
honeybees (USDA 2015). However, cotton is not pollinator dependent. “Attractive under certain
conditions” indicates that bees only visit a crop infrequently (e.g., only under conditions of few
alternative food sources) or few bees are noted to forage on a given crop resource. Such crops
may become a major source of food for bees depending on environmental conditions (e.g.,
drought, flooding, etc.) (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Cotton

Plant bugs are a primary pest of cotton with tarnished plant bug as the dominant economic threat
in Southern states and the western tarnished plant bug present in the Western United States.
(MRD 2014-2016; see DAS 2017).

DAS (2017) highlighted tarnished plant bug (TPB) control in the mid-South cotton region. Most
yield loss associated with TPB in this region results from feeding on floral buds, flowers, and
bolls, resulting in yield reductions. TPB are resistant to organophosphates, carbamates, and
pyrethroids in some regions (DAS 2017). The leading insecticides by total acres treated in the
mid-South for TPB include acephate, dicrotophos, and bifenthrin (MRD 2014-2016; see DAS
2017). However, not all alternatives provide equivalent control. For example, pyrethroids flare
mite populations, resulting in the need for additional insecticide sprays (Gore et al. 2016; see
DAS 2017). Academic research demonstrates that applying sulfoxaflor tank mixed with
novaluron near peak bloom produced higher lint yields and reduced seasonal insecticide sprays
overall by half (Gore et al. 2016; see DAS 2017). Field trials indicate that sulfoxaflor is
comparable or superior to organophosphates, neonicotinoids and others (Siebert et al. 2012; see
DAS 2017). Furthermore, sulfoxaflor has minimal impact on beneficial insects (University of
California 2015, see DAS 2017).

DAS (2017) claims that western tarnished plant bug (WTPB) is a key cotton pest in the Western
growing region. Extension information reports that flonicamid is the lynchpin active ingredient
for cotton growers controlling WTPB in the West (Barkley and Ellsworth; see DAS 2017).
Growers previously employed acephate, endosulfan, and oxamyl but have had better results with
selective chemistries, like flonicamid, as part of a seasonal program (Ellsworth 2006; see DAS
2017). Sulfoxaflor will fit well into a seasonal IPM program with flonicamid that highlights
minimal impact on beneficial insects. Many natural enemies help maintain populations of target
pests at low levels. Minimizing the use of broad-spectrum insecticides helps maintain
populations of predators, reducing the likelihood of heavy pest infestations and reducing the need
for additional insecticide sprays. Furthermore, academic research indicates that sulfoxaflor
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performs comparatively with clothianidin, flonicamid, and flupyradifurone, and in addition
provides control of whiteflies that co-occur with WTPB (Ellsworth 2013; see DAS 2017
Appendix B).

DAS included information regarding the benefit claimed above that sulfoxaflor increases cotton
yield and significantly reduces the pounds of insecticide active ingredients applied when
included in control programs for tarnished plant bug in cotton. In academic and registrant-
initiated studies summarized by DAS, a sulfoxaflor and novaluron spray program compared to
the standard seasonal program (containing organophosphates, pyrethroids, neonicotinoids)
increased lint yields and reduced the number of insecticide sprays necessary to control tarnished
plant bug (Gore et al. 2016, see DAS 2017).

DAS (2017) claims that cotton aphid in the Western cotton region is a sporadic, secondary pest
of cotton that sulfoxaflor can control. High populations of cotton aphids can reduce yield and
stunt cotton plants. Honeydew production by aphids can foster sooty mold and reduce cotton
quality. Cotton areas under drought or areas utilizing broad-spectrum insecticides are more likely
to experience heavy aphid infestations. Top active ingredients for cotton aphid control include
neonicotinoids, organophosphates, flonicamid, flupyradifurone, and pymetrozine (Mississippi
State University 2017; University of California 2015; see DAS 2017). Furthermore, the cotton
aphid is known to develop resistance quickly (Gore et al. 2013; see DAS 2017) and has
documented resistance to organophosphates, pyrethroids, carbamates, and neonicotinoids
(Arthropod Pest Resistance Database, Gore et al. 2016; see DAS 2017). Academic research
demonstrates that sulfoxaflor performs comparatively or superior to acetamiprid, clothianidin,
chlorpyrifos, flonicamid, flupyradifurone, pymetrozine, thiamethoxam, and others (Arthropod
Management Tests; see DAS 2017 Appendix B).

DAS (2017) concludes that sulfoxaflor provides a new mode of action and resistance
management partner for control of plant bugs and aphids in cotton. For plant bugs, sulfoxaflor
provides an alternative to pyrethroids, known to flare mites, and provides higher lint yields in
some studies. For aphids, sulfoxaflor provides an option to growers that is soft on beneficial
insects that usually control aphid populations and provides suppression of whiteflies which co-
occur temporally with aphids.

BEAD Evaluation of DAS’s Benefits Documentation for Cotton

BEAD reviewed DAS’s claims and the supporting evidence provided. Research was provided in
peer-reviewed articles, extension publications, arthropod management tests, and academic
efficacy trials to support DAS’s claims that sulfoxaflor plays a major role in managing plant
bugs and aphids in cotton production. Sulfoxaflor is known to have a unique mode of action, it is
the only IRAC Group 4C insecticide. Research results demonstrated that sulfoxaflor had lower
impacts on arthropod predators and parasitoids, which can help provide biological control in
these agricultural systems. Below, BEAD will review claims for specific pests.

BEAD concurs that plant bugs are the primary pests of cotton in the Mid-South and Western
U.S. cotton growing regions. In these regions, data show plant bugs reduce yield on average by

0.8 percent in cotton (Mississippi State 2011-2015). These losses occur with existing control
measures. BEAD confirms that acephate and dicrotophos, often in combination with synthetic
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pyrethroids like bifenthrin, are the primary tools growers use for plant bug control in the Mid-
South (MRD 2010-2014). BEAD concurs that flonicamid, alone or in combination with another
insecticide (e.g., oxamyl, clothianidin), is the primary chemical used to control plant bugs in the
Western cotton growing region (2010-2014). BEAD confirms that some potential alternatives,
including acephate and lambda-cyhalothrin, may cause outbreaks of mites later in the season
(Gore and Cachot, personal communication, 2017). Furthermore, insecticide resistance issues
are a defining issue for tarnished plant bug control in the Mid-South (Stewart, Gore, Cachot, et
al., personal communication, 2017). In years of high plant bug pressure, growers may need ten or
more insecticide applications over the season (Gore and Cachot, personal communication, 2017).
BEAD concludes that sulfoxaflor will play an important role in IRM and IPM for plant bug
control.

Lastly, while BEAD agrees that academic and industry studies provided by DAS (2017) indicate
a seasonal program containing sulfoxaflor increases lint yield and lowers the number of sprays
required to control tarnished plant bug.

Aphids are likely not the primary targets of insecticide applications because aphids often build to
moderate population size in cotton fields before crashing naturally due to a persistent fungal
epizootic infection (UGA 2016). Natural enemies often control aphid populations, and
furthermore, aphids are often controlled by default from the management of plant bugs (Stewart,
pers. comm., 2017). However, aphid treatment may become necessary if cotton plants are
stressed from other factors, like drought (UT 2016; Reed and Smith, pers. comm., 2017). BEAD
confirmed that flonicamid, alone or in conjunction with other insecticides (e.g. acetamiprid,
chlorpyrifos), is the leading active ingredient used against aphids in the Western cotton growing
region (MRD 2010-2014). BEAD concludes that sulfoxaflor will provide an additional tool with
unique IRM value as a Group 4C insecticide as well as IPM benefits from the selective nature of
the chemistry.

CUCURBITS

Background

The DAS (2017) claims of benefits for sulfoxaflor new use on cucurbits (cantaloupe, cucumber,
honey dew, pumpkins, squash, and watermelon) are based on control and resistance management
of sweet potato whitefly B-biotype and Q-biotype, green peach and melon aphids and thrips (for
suppression only) as major economic pests of concern in cucurbit crops. According to USDA-
NASS, as cited by DAS, cucurbit crops in the U.S. in 2016 were valued at nearly $1.4 billion.
Growers had access to sulfoxaflor for cucurbit pests through the Section 3 registration from 2014
through fall 2015 after the registration was approved in 2013.

Cucumbers (a proxy for all cucurbits) are considered “attractive” sources of both pollen and
nectar to honeybees. Cucurbits do require insect pollination and managed pollination services are
sometimes used in these production systems (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Cucurbits
DAS (2017) identified whitefly, aphids and thrips as major economic pests of concern in

cucurbit production (MRD 2014-2016; See DAS 2017). Control of these pests is of high
importance due to the following traits: they are season long pests, have many alternative hosts,
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are vectors of serious plant pathogens, and are capable of rapid prolific increases in population.
DAS claims sulfoxaflor use in cucurbits would offer both comparable control to the registered
alternatives and as a much-needed tool for growers as insect resistance issues for the identified
pests have been documented in cucurbit production. Whitefly, specifically the Sweet Potato B-
biotype (Bemisia tabaci) or Silverleaf Whitefly hereby referred to as SWF, was identified by
DAS as a major pest in cucurbits. DAS highlighted sulfoxaflor both for control of this pest and
for control of whitefly-vectored viruses, specifically Cucumber Yellow Stunt Disorder Virus
(CYSDV). SWF damages cucurbit crops in multiple ways, and heavy infestations can kill
younger plants or reduce yield or vigor in older plants. SWF excretes honeydew as it feeds,
resulting in sooty mold growth which can reduce the photosynthetic potential of the plant or
when present on fruit lead to reduction in quality or marketability. SWF also vectors several
important viruses that can devastate crops.

The two most invasive members of the cryptic SWF species complex posing the greatest threat
to growers are Middle East —Asia Minor 1 (MEAMI or B-biotype) and Mediterranean (MED or
Q-Biotype) (Osborne et. al. 2017). The B-biotype developed out of regions in the Middle East
and Asia and was first identified in the United States during the 1980’s. B-biotype quickly
displaced the native susceptible population of sweet potato whitefly or A-Biotype in the
Americas. SWF B-Biotype is a population exhibiting resistance to primary broad-spectrum
insecticides such as organophosphates, carbamates and pyrethroids. SWF has the largest host
range of whitefly species in the genus Bemisia, which can present control issues in areas with
diverse agricultural production. In the 1990’s, when B-Biotype first arrived in the Southwest
United States, fall melon production in the most heavily impacted areas of Arizona, California,
and Northern Mexico was eliminated for years (Castle et al. 2009). SWF has also been
documented exhibiting resistance to neonicotinoid group 4A insecticides and the IGR
pyriproxyfen.

The Q-Biotype has been found mainly in greenhouse production, has started to be detected in
fields, exhibits resistance to pyrethroids, neonicotinoids (Group 4A), pymetrozine and the IGRs
pyriproxyfen and buprofezin (McKenzie et. al. 2012). DAS claims that given the threat of
multiple bio-types with multiple mechanisms of resistance, cucurbit growers need unique
insecticides to control these pests.

DAS cited MRD showing whitefly as the most targeted pest in cucurbits from 2014-2016 by
acres treated. They also identified the top insecticides used by acres treated targeting whiteflies
in cucurbit production and provided a brief explanation of how they are used. The leading 10
insecticides targeting whiteflies in cucurbits from 2014-2016, in order of most to fewest by acres
treated, were Chenopodium ambrosioides (suppression only), imidacloprid, dinotefuran,
bifenthrin, spiromesifen, acetamiprid, chlorantraniliprole, thiamethoxam, lambda-cyhalothrin
and buprofezin (MRD 2014-2016; See DAS 2017). According to DAS, the neonicotinoids in
subgroup 4A such as dinotefuran, imidacloprid and thiamethoxam, flupyradifurone from
subgroup 4D, and cyantraniliprole from Group 28, are applied at planting targeting adults
moving into the field and the following colonizing generation of immatures. After emergence,
foliar sprays are used to target adults with some efficacy on nymphs (coverage dependent) and
aid in the reduction in the spread of vectored diseases such as CYSDYV and other harmful viruses
such as tomato yellow leaf curl virus and cotton leaf crumple virus. The insecticides used in
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rotation for these foliar applications are pyrethroids such as esfenvalerate, bifenthrin, lambda-
cyhalothrin, fenpropathrin, organophosphates such acephate or chlorpyrifos, the carbamates
oxamyl or methomyl and cyantraniliprole an anthranilic diamide (DAS 2017). A discussion of
foliar applications targeting SWF nymphs in cucurbits listed spiromesifen, spirotetramat,
cyantraniliprole and the IGRs buprofezin and pyriproxyfen as the recommended chemistries used
in addition to soaps, oils and other microbial and botanical insecticides. DAS cites a 2015 spray
program from the University of Arizona for fall melons listing sulfoxaflor as a foliar spray

option for knockdown control of whitefly adults to be used from emergence up until bloom
(Palumbo 2015; See DAS 2017).

Aphids were also identified by DAS as a primary pest in cucurbit production. According to MRD
cited by DAS, aphids were the second most targeted pest for insecticide applications in cucurbits
from 2014-2016, even edging out whitefly in 2014 as the most treated for pest in cucurbit crops.
DAS identified the melon aphid as a major pest of cucurbits in Florida and the green peach aphid
as a major pest of cucurbit production in Arizona and California.

Aphids are sap-feeding and cause damage as they feed and rob water and nutrients from the
plant. Heavy infestations early in the season can even kill young plants (Webb 2017). Aphids
also damage cucurbits indirectly by vectoring viral pathogens from plant to plant as they feed.
According to UC Pest Management Guidelines, the green peach aphid commonly vectors
cucumber mosaic virus, watermelon mosaic virus, zucchini yellow mosaic virus and papaya
ringspot virus in cucurbit crops. Aphids are capable of parthenogenesis, a form of asexual
reproduction, that can lead to large populations increase in short periods of time and may allow
for insecticide resistance to develop rapidly in field. The key to aphid control is keeping
populations below thresholds and avoiding or eliminating establishing populations in the field by
scouting fields and applying insecticides as needed (UC Pest Management Guidelines 2016).

DAS identified the following nine active ingredients from first to last as the most used
insecticides targeting aphids from 2014-2016: imidacloprid, Chenopodium ambrosoides
(suppression only), bifenthrin, acetamiprid, thiamethoxam, flonicamid, lambda-cyhalothrin,
chlorantraniliprole and dinotefuran (MRD; See DAS 2017). According to DAS, pre-plant
applications of neonicotinoids (acetamiprid, dinotefuran, imidacloprid, or thiamethoxam) are
commonly made proceeded by foliar applications made as needed, rotating among active
ingredients such as the 9 listed earlier. DAS provided a brief discussion of non-chemical controls
such as reflective mulches and preservation of natural enemies, concluding that while these
measures help in reducing aphid population, they do not offer the same type of control as
conventional insecticides.

Thrips were identified by DAS as major pests of cucurbit production. According to MRD cited
by DAS, from 2014-2016 insecticide applications targeting thrips encompassed four percent of
treated acres in cucurbits. Western flower thrips (Frankliniella occidentalis), melon thrips
(Thrips palmi), onion thrips (Thrips tabaci) and tobacco thrips (Frankliniella fusca) are all pests
of cucurbit crops. DAS highlighted specific pest issues with melon thrips in watermelon
production out of south Florida and with western flower thrips in cucurbit production in Arizona
and California. Both adult and immature thrips damage cucurbit crops by feeding on flowers,
shoot tips and most severely on immature fruits. Feeding on immature fruits can lead to

27

A_T72

APPX 072



Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 75 of 384

malformation or discoloration, which may result in fruit being downgraded and significantly
reducing its price (Shipp et al. 2000; See DAS 2017).

DAS cited MRD identifying the top six insecticides used targeting thrips in cucurbit crops from
2014-2016 as Chenopodium ambrosioides, lambda-cyhalothrin, bifenthrin, cyfluthrin,
imidacloprid and spinetoram. As with the other identified pests for cucurbits, thrips are prone to
developing resistance to insecticides (DAS 2017). The western flower thrips have been
documented to have resistance to abamectin, carbamates, organophosphates and pyrethroids
(Arthropod Pest Resistance Data n.d.; See DAS 2017). Melon thrips have not exhibited
resistance in the United States yet, but resistance to organophosphates in Canada and pyrethroids
and spinosyns in Japan has been documented (Arthropod Pest Resistance Data n.d.; See DAS
2017). DAS also identified properly timed weeding and preservation of natural enemies as non-
chemical contributors to thrips control.

BEAD Evaluation of DAS’s Benefits Documentation for Sulfoxaflor use on Cucurbits
BEAD has reviewed the DAS 2017 benefits claims for sulfoxaflor use on cucurbits and the
supporting evidence provided. The pool of evidence sourced from peer-reviewed articles,
personal communications with crop entomology experts, Arthropod Management Tests,
Arthropod Resistance Data and available university extension materials support DAS’s claims
that sulfoxaflor can provide comparable control of whitefly, aphid and thrips pests in cucurbits
crops to the available alternatives and provide a unique MOA for resistance management
(Arthropod Management Tests; Arthropod Resistance Data; Ellsworth 2013; Polambo 2015;
Polambo 2016; Shipp et al. 2000; UC Pest Management Guidelines 2016; Webb 2017; MRD;
See DAS 2017). Evidence provided shows sulfoxaflor can offer a unique mode of action that
will help combat the multiple mechanisms of resistance seen in various SWF bio-types
(Longhurst et al. 2013; Arthropod Resistance Data; See DAS 2017). These data and extension
recommendations (and cited by DAS) report how sulfoxaflor and leading alternatives are
effective in reducing the frequency of disease transmission and losses from insect vectored
viruses such as CYSDV and tomato yellow leaf curl virus (Castle et al. 2009; Polambo 2016;
Smith and Nagle 2014; Smith and Giurcanu 2014; Webb 2017; See DAS 2017).

BEAD concurs with DAS that whitefly, aphids and thrips occur season-long, and that there are
benefits to controlling them, and the diseases they vector, throughout the growing season in
cucurbit crops.

SOYBEAN

Background

The DAS (2017) benefits submission for sulfoxaflor use on soybeans highlights control of
soybean aphid. Sulfoxaflor also provides suppression of brown stink bug and southern green
stink bug. In 2017, Minnesota previously submitted a Section 18 application for use of
sulfoxaflor against soybean aphid on soybeans as an additional IRM tool but the application was
withdrawn by the state.

Soybean pollen and nectar are considered “attractive under certain conditions” for honeybees
(USDA 2015). However, soybeans are not pollinator dependent. “Attractive under certain
conditions” indicates that bees only visit a crop infrequently (e.g., only under conditions of few
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alternative food sources) or few bees are noted to forage on a given crop resource. Such crops
may become a major source of food for bees depending on environmental conditions (e.g.,
drought, flooding, etc.) (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Soybeans

DAS identified soybean aphid as the primary economic pest of soybeans especially in the
Midwest and Plains regions (2017). Soybean aphid insecticide sprays occur on up to 17 percent
of total acres of soybean with 97 percent of such sprays occurring in the Midwest and Plains
regions (MRD 2014-2016; see DAS 2017). Soybean aphid was first detected in 2000 and was
widespread by 2002 across the Plains (Krupke et al. 2010; see DAS 2017). Soybean aphid causes
leaf curling, stunted plant growth, and at high levels, yield losses up to 45 percent in fields
without pesticide intervention (Gianessi 2009; Krupke et al. 2010; see DAS 2017). Populations
of soybean aphids reach threshold levels between first bloom and the beginning of soybean
seeding (Villanueva 2017; see DAS 2017). The leading active ingredients based on total acres
treated for soybean aphid control include lambda-cyhalothrin, chlorpyrifos, and bifenthrin (MRD
2014-2016; see DAS 2017). Organophosphates provide a quick knockdown but short residual
control, while pyrethroids act slowly but persist longer in the field (Krupke et al. 2010; see DAS
2017). Additionally, pyrethroids can flare mites by removing natural enemies (Ostlie and Potter
2012; see DAS 2017) and thus necessitate more pesticide sprays. Resistance issues have arisen
for pyrethroids in lowa and Minnesota for soybean aphid (Hodgson 2017a; Hodgson 2017b; see
DAS 2017).

Sulfoxaflor provides a new mode of action which integrates well within the IPM and IRM
strategies for managing soybean aphids (DAS 2017). Sulfoxaflor also has low impact on
beneficial arthropods and does not flare mite populations (Tran et al. 2016; see DAS 2017). Also,
sulfoxaflor has a low pre-harvest interval (7 days). DAS (2017) summarized efficacy studies
from academic institutions that demonstrated sulfoxaflor provides comparable soybean aphid
control to chlorpyrifos, lambda-cyhalothrin, esfenvalerate, several pyrethroids, and pyrethroid +
neonicotinoid pre-mixes (Arthropod Management Tests; Tran et al. 2016; see DAS 2017
Appendix B).

BEAD Evaluation of DAS’s Benefits Documentation for Soybeans

BEAD reviewed DAS’s claims and the supporting evidence provided. Research provided in the
peer-reviewed articles and extension publications support DAS’s claims that sulfoxaflor can play
a major role in managing soybean aphid (Gianessi 2009; Krupke et al. 2010). BEAD confirmed
that soybean aphid is an important economic pest in the Midwest and Plains states requiring
control between May through August (Purdue University 2009). Sulfoxaflor is known to have a
unique mode of action, it is the only IRAC Group 4C insecticide. DAS’s claims of arising
resistance to pyrethroids exacerbates the need for additional modes of action. BEAD concurs that
lambda-cyhalothrin and chlorpyrifos are the market leading alternatives for this use, however,
thiamethoxam and imidacloprid were applied to more acreage than bifenthrin which DAS stated
as the third most likely alternative (MRD 2011-2015). Research results provided by DAS
demonstrated that sulfoxaflor does not flare mites unlike pyrethroids which are a leading active
ingredients for this site (Ostlie and Potter 2012).
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Strawberry

Background

The DAS (2017) benefits submission for sulfoxaflor new use on strawberries is for control of
Lygus (Western tarnished plant bug) and suppression of thrips.

Strawberry is a fresh market and processing fruit crop. Its production is concentrated in
California and Florida. USDA (2015) considers strawberry as “attractive under certain
conditions” for both honey bees and bumble bees. While most commercial strawberries do not
need bee pollination, the crop may become a major source of food for bees depending on
environmental conditions (e.g. flooding, drought, etc.) (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Strawberry

The proposed use of sulfoxaflor is to target Lygus bugs and thrips (DAS 2017). In California the
primary target of insecticide applications is for Lygus plant bugs. Plant bugs damage the fruit by
puncturing individual seeds. This results in irregularly shaped (catfaced) strawberries which are
unacceptable for fresh market, which is the top market for California strawberries. Although
thrips can be pests in all strawberry production, thrips are the driver of insecticide applications in
Florida. Thrips feed in the flowers which leads to poor fruit set and berry malformation. Several
species of thrips are vectors of plant viruses, which reduce yield, damage fruit, or kill the plants.

DAS identified bifenthrin, novaluron, malathion, pyrethrins, naled, and flonicamid as the leading
insecticides used for Lygus control (MRD 2014-2016 see DAS 2017). DAS reported spinetoram
as the lead insecticide targeting thrips, followed by several insecticides, including spinosyn,
abamectin, pyrethrins, novaluron, and others (MRD 2014-2016 see DAS 2017).

Sulfoxaflor also provides a new MOA which integrates well with strawberry IPM and IRM
strategies for managing Lygus bugs and thrips. It has lower impact on beneficial arthropods than
the organophosphates and pyrethroids.

BEAD Evaluation of DAS’s Benefits Documentation for Strawberry

BEAD verified and concurred with DAS’s list of insecticides currently used to manage these
pests. BEAD reviewed DAS’s claims regarding sulfoxaflor performance and the supporting
evidence provided. Evidence from Arthropod Management Test and extension research supports
DAS’s claims that sulfoxaflor controls Lygus as well or better than the currently registered
insecticides in strawberry production (Joseph and Bolda 2016a; Joseph and Bolda 2016b; UC
Extension data 2013, 2014 see DAS 2017). These data provide support that sulfoxaflor reduced
the number of adults and immatures of plant bugs on strawberry plants and reduced the percent
of damaged fruit as well or better than the current controls.

BEAD reviewed the data for suppression of thrips submitted by DAS (2017). Test results
demonstrated some variability in control when sulfoxaflor was used alone; however, in studies
where it was applied in rotation with currently registered insecticides, larvae and adults of thrips
were controlled as well or better than the standard chemistries (DAS 2017). In addition, the
number of marketable berries did not differ significantly from the standard insecticides (DAS
2017). Therefore, BEAD concurs that the provided data support DAS’s claims that thrips are
suppressed with sulfoxaflor.
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BEAD confirmed that sulfoxaflor, with its unique mode of action, can be incorporated into
existing strawberry IPM and IRM programs for plant bug and thrips pest management in
strawberry production. In addition, DAS (2017) submitted a study demonstrating that
sulfoxaflor did not significantly impact minute pirate bugs when compared to spinetoram (DAS
2017). Based upon the information provided, BEAD agrees that sulfoxaflor provides equal or
better control of plant bugs and suppression of thrips in strawberry.

PROPOSED REMOVAL OF APPLICATION TIMING RESTRICTIONS:

FRUITING VEGETABLES (Removing Bloom Time Use Restrictions)

Background

The DAS benefits submission for extending sulfoxaflor use on fruiting vegetables (peppers,
tomatoes, eggplants) highlights control of aphids, whiteflies, and thrips, the primary targets for
insecticide applications (MRD 2014-2016; see DAS 2017). Fruiting vegetables are currently on
the sulfoxaflor labels, but with restrictions to the timing of applications. DAS wants to remove
the bloom restrictions; therefore, BEAD reviewed the benefits of extended usage for sulfoxaflor
on fruiting vegetables.

Tomatoes (a representative of the fruiting vegetable crop group) are considered “not attractive”
to honeybees (USDA 2015).

DAS Summary of Sulfoxaflor Benefits on Fruiting Vegetables

DAS identified whiteflies in Florida, and thrips and aphids more generally in the United States as
the primary economic pests of fruiting vegetable crops (MRD 2014-2016; see DAS 2017). These
pests are season-long and can cause losses throughout the growing season by direct-feeding on
tomatoes, peppers, or eggplant. In addition, whiteflies and thrips can also vector plant viruses
which can cause major losses in fruiting vegetables. The leading insecticides to control
whiteflies, thrips, and aphids on fruiting vegetables include spinetoram, spirotetramat,
neonicotinoids, and pyrethroids (MRD 2014-2016; see DAS 2017). Thrips in Florida have
developed resistance to spinetoram, the major insecticide of control (DAS 2017). DAS claims
that sulfoxaflor is effective at controlling whiteflies and aphids, and managing resistant thrips in
fruiting vegetables (Smith, et al. 2013; Stansly and Kostyk 2011; Smith and Giurcanu 2014, see
DAS 2017).

Sulfoxaflor also provides a new MOA which integrates well within the IPM and IRM strategies
for managing aphids, whiteflies, and thrips (Smith and Giurcanu 2014; Stansly and Kostyk 2011;
see DAS 2017). Sulfoxaflor also has low impact on beneficial arthropods, such as predators like
minute pirate bugs, lady beetles, lacewings, and parasitic wasps, which occur throughout the
growing season (Dreistadt 2016; see DAS 2017).

BEAD Evaluation of DAS’s Benefits Documentation for Fruiting Vegetables

BEAD reviewed DAS’s claims and the supporting evidence provided. Research provided in the
peer-reviewed articles, Arthropod Management Tests, and extension information support DAS’s
claims that sulfoxaflor plays a major role in managing whiteflies, aphids, and thrips in fruiting
vegetable production (Smith et al. 2013; Stansly and Kostyk 2011; Smith and Giurcanu 2014;
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see DAS 2017). These data reported comparative performance of sulfoxaflor to the other major
insecticides used to control whiteflies and aphids and found that sulfoxaflor performed as well or
better than the market leaders (MRD 2014-2016; Smith, et al. 2013; Stansly and Kostyk 2011;
see DAS 2017). In addition, sulfoxaflor is as effective at reducing tomato yellow leaf curl virus
as cyantraniliprole, pymetrozine, and zeta-cypermethrin (Smith and Giurcanu 2014; see DAS
2017).

Sulfoxaflor is known to have a unique mode of action, it is the only IRAC Group 4C insecticide
(DAS 2017; IRAC). Research results provided demonstrated that sulfoxaflor had lower impacts
on arthropod predators and parasitoids, which can help provide biological control in these
agricultural systems. These pests occur throughout the growing season, including during bloom
time. BEAD concurs sulfoxaflor could provide growers a different MOA to manage these pests
and the diseases they can transmit, throughout the growing season of fruiting vegetables.

ORNAMENTALS (Removing Post-Bloom Only Use Restriction)

Background

The DAS (2017) benefits submission for sulfoxaflor use on ornamentals growing in greenhouses,
residential and commercial landscapes and nurseries, highlights control of aphid, whitefly,
mealybug, scale, leathopper, plantbug and thrips species which are common sap-feeding pests of
ornamentals plants. DAS is requesting a removal of the post-bloom only use restrictions in
addition to adding residential and commercial landscapes as use sites. DAS (2017) claims that
sulfoxaflor will have comparable efficacy on the identified sap-feeding pests relative to the
available alternatives and that sulfoxaflor will be an alternative with a unique MOA that will fit
well into existing IPM and IRM programs.

The term “ornamental(s)” is a broad term that can be applied to most plant taxa, therefore
pollinator attractiveness within this group is highly variable and can be dependent on the
ornamental species, variety or cultivated variety (cultivar) being discussed.

DAS Summary of Sulfoxaflor Benefits on Ornamentals

The DAS claims that sulfoxaflor targets the following sap-feeding insect pests of economic
significance in ornamentals: Green Peach Aphid, Melon/Cotton Aphid, Greenhouse Whitefly,
Citrus Mealybug, Brown Soft Scale, Euginia Psyllid, Potato Leathopper, Tarnished Plantbug,
Western Flower Thrips, and Greenhouse Thrips.

DAS claims that certain characteristics of sulfoxaflor make it desirable for use in ornamental
production such as the short re-entry interval (REI) relative to alternatives and the low toxicity to
beneficial predatory arthropod species (See DAS 2017; Table 10, pg. 47-48; Barbosa et al, 2017,
UC IPM, 2017). The submission by DAS also points to the utilization of non-chemical controls
by ornamental producers such as good cultural and sanitation practices as well as integrating
biological control and exclusionary tactics into an IPM strategy, highlighting that while these
practices are important contributors to good pest management, they do not in themselves provide
the same level of control or protection as pesticides (Bethke and Cloyd 2009; see DAS 2017).
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BEAD Evaluation of DAS’s Benefits Documentation for Ornamentals

BEAD has reviewed DAS’s claims for sulfoxaflor use on ornamentals to control certain sap-
feeding pests of economic significance. BEAD currently lacks usage data for ornamental sites.
Based on available literature (See DAS 2017), the identified pests are of economic concern in
ornamental production and growers would benefit from control of these pests (See DAS 2017).
According to University of California Pest Management Guidelines for ornamentals (UC IPM,
20171), the species listed in DAS’s submission are all documented pests in ornamentals and are
known to cause various types of plant damage such as desiccation, undesirable physiological
responses such as galling or leaf twisting, for producing undesirable secretions such as honeydew
and other residues, or by vectoring harmful plant pathogens, all of which can seriously impact
the marketability and overall aesthetic value of an ornamental crop. Just two species of aphid
listed by DAS, the melon/cotton aphid and the green peach aphid (A. gossypii and M. persicae),
together are known vectors of well over 100 plant viruses and are the two species most
commonly encountered in ornamentals (CA Wilen, 2018). Using efficacy data submitted for
sulfoxaflor use in other crops targeting the same pests as those that are targeted in ornamentals,
BEAD can conclude that sulfoxaflor will offer benefits to grower’s through comparable or
improved control of targeted pests and a unique MOA that fits well in current IPM and IRM
strategies.

POME FRUIT (Removing Pre-Bloom Use Restrictions)

Background

The DAS (2017) benefits submission for sulfoxaflor new use pre-bloom on pome fruit (apple and
pear) highlights control of several aphid species and San Jose scale as major pests of pome fruit
production and includes claims for mealybug and campylomma bug as sporadic pests in pome
fruit production. Sulfoxaflor currently holds a registration for application in pome fruit after the
petal fall stage of bloom. DAS is requesting a pre-bloom registration for sulfoxaflor, citing that
aphid and scale populations often reach economic thresholds prior to petal fall and that university
extension recommends making applications of insecticides prior to petal fall for control of
mealybugs and campylomma bug (See DAS 2017).

Apple is considered a “highly attractive” pollen source and an “attractive” nectar source for
honeybees, while the pollen and nectar of pears are considered “attractive” sources (USDA
2015). Pome fruits, such as apple and pear, require pollination by bees and managed pollinator
services may be used to some extent within this group.

DAS Summary of Benefits Pre-bloom on Pome Fruits

DAS (2017) discussed benefits information for sulfoxaflor relating to certain major and sporadic
pests of pome fruit. DAS identified aphids, scale, mealybug and campylomma bug as key pests
targeted by sulfoxaflor for control in pome fruit production and provided a discussion of their
alternatives and other recommended control tactics. DAS claims that sulfoxaflor will control
these pests comparably to the registered alternatives and provide a unique MOA that will fit well
in current IPM and IRM programs, while having low impacts on beneficial arthropods that
predate or parasitize targeted pests.

Aphids were identified by DAS as a major pest of pome fruit, specifically the green apple aphid
(GAA) Aphid pomi, apple grain aphid (AGA) Rhopalosiphum insertum, rosy apple (RAA)
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Dysaphis plantaginea, and woolly apple aphid (WAA) Eriosoma lanigerum, as the species of
economic concern in pome fruit production. According to MRD presented by DAS, in the United
States from 2014-2016, aphids were the second most frequently targeted pest identified by
growers for insecticide applications by total acres treated in apple production. Aphids
infestations can cause significant losses and may persist year to year if not adequately controlled.

Typically, aphid feeding causes damage to young shoots. However, high aphid pressure can
result in prolonged damage to structural branches and affect the production of that limb for years
to come. GAA and AGA can cause direct damage to fruit, especially when large populations
result in honeydew getting onto apples, which may then invite sooty mold species to grow on the
fruit reducing the marketability and price. The RAA injects a toxin into the tree as it feeds
causing the deformity of new shoots. When heavy feeding occurs on spurs with developing fruit,
that fruit may become under-developed or misshapen making it unmarketable. RAA can have
significant impact even on the production of mature apple trees. The WAA may feed on all parts
of the tree including fruit, and even the roots during the winter. WAA also helps facilitate
perennial infections of the fungus Neofabraea malicortis which causes cankers to form on the
trunk and limbs of the tree. It is also capable of infecting fruit as the causal agent of bulls-eye
rot. WAA feeds heavily on the margins of the fungal canker, the damage caused by the aphids
feeding allows the pathogens to continuously re-infect the wood of the tree, which is referred to
as “perennial canker.” DAS mentioned aphids as a secondary pest of pears, accounting for 1.1
percent of total acres treated with insecticide from 2013-2015 (MRD).

DAS cited MRD and extension indicating that between 2014-2016 the following active
ingredients were the most used chemistries from most to least used targeting aphid pests in
apples during the pre-bloom period: imidacloprid, chlorpyrifos, petroleum oil, spirotetramat,
acetamiprid and flonicamid (Pacific Northwest Handbooks 2017a). These active ingredients
encompassed 70 percent of the pest acres treated for apples in 2014-2016 (MRD; See DAS
2017). DAS cited esfenvalerate and fenpropathrin as registered alternatives, but pyrethroids such
as these are often associated with outbreaks of mites and other pests by disrupting naturally
occurring biological controls and a thus are often not recommended by state and university
extension as their use may result in a need for more pesticide applications. DAS provided a
discussion of the biological controls used when targeting aphids in apples such as ladybeetles,
syrphid fly larvae, and green lacewings as well as the parasitoid Aphelinus mali, which provides
excellent control of aerial dwelling populations of RAA. DAS provided information around
cultural controls used to prevent or combat aphid infestations including nitrogen management to
limit succulent growth upon which aphids feed, and specifically for WAA, choosing resistant
varieties and rootstocks that aid in limiting infestations.

Scale insects, specifically San Jose scale, Quadraspidiotus perniciosus, was identified by DAS
as a major pest of apple production. San Jose scale causes damage in apple and pear orchards
through feeding on limbs and even directly upon fruit. Further damage is caused by a toxin
injected by the scale as it feeds which can lead to discoloration of the fruit. Damaged fruit is not
marketable.

According to literature cited by DAS, large populations of scale are often not recognized until
damage has occurred. Left untreated, a San Jose scale infestation can kill the entire tree in a few
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years. According to UC Pest Management Guidelines, sprays targeting eggs in the dormant
season can be made with pyriproxyfen, chlorpyrifos, or diazinon. Sprays made at the pre-pink or
tight cluster phase may be made with buprofezin, pyriproxyfen or diazinon. Buprofezin and
pyriproxyfen are the recommended insecticides for applications made at pink stage to petal fall.
Preventative dormant season applications are recommended by extension to control this pest.
The leading insecticides used pre-bloom targeting scales in apples between 2014-2016 from most
used to least used were chlorpyrifos, petroleum oil, pyriproxyfen, spirotetramat, calcium
polysulfide, and flupyradifurone, which were used on 95 percent of the pest acres treated
between 2014-2016 (MRD; See DAS 2017). DAS also included a brief discussion of the non-
chemical controls used to help target San Jose scale in pome fruit which included pruning off
infested limbs, using adhesive products that target and kill the crawler stage of scales, and
controlling nitrogen to limit succulent new growth upon which these pests prefer to feed. DAS
also provided a brief discussion of biological controls targeting scale mentioning green
lacewings and other generalists as veracious predators of scale, caveating that despite having an
impact on pest populations, biological controls cannot be relied upon to prevent large scale
infestations during pre-bloom period (DAS 2017).

DAS has also identified mealybugs, both grape and apple mealybugs, as sporadic pests of apple
orchards that can be targeted for control using sulfoxaflor. According to literature cited by DAS,
the most significant damage caused by this pest is when the honeydew they produce drips on
fruit, inviting sooty mold growth, which decreases the fruits marketability. Therefore, mealybugs
should be targeted early in the growing season as the biology of this pest creates control issues
later into the season when damage potential is highest (DAS 2017). Mealybugs are typically
targeted for control by insecticide applications during the crawler nymphal stages, which usually
coincides with bud swell (pre-bloom). According to the Pacific Northwest Handbook (2017b),
crawlers move to newly opened shoots, where they settle and begin to feed. Once settled, control
of the pest becomes much more difficult to achieve. When mealybugs infest fruit directly they
cause feeding damage and create potential quarantine concerns. DAS identified that according to
USDA-NASS, 25 percent of apples produced in the United States are for export markets. DAS
identified buprofezin and diazinon as insecticide options available for use during the pink stage
prior to bloom.

Campylomma bug or mullein plant bug was also identified by DAS as a sporadic pest of apples.
Campylomma bug causes damage in apple orchards when the nymphal stages of the pest feed
directly upon developing fruit which may leave dimples on the fruit or cause the fruit
development to be distorted, affecting the marketability of the apple. Apples become
increasingly less susceptible to campylomma bug damage as the fruit develops. Some varieties of
apple such as Golden Delicious are more susceptible to campylomma bug damage. DAS cited
acetamiprid, diazinon and formetanate are the active ingredients recommended for campylomma
bug control in apples pre-bloom (Pacific Northwest Handbooks 2017¢). DAS also cites literature
claiming that pre-bloom or bloom time applications are more effective in controlling this pest
compared to applications made post-bloom.
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Ecological Risk Assessment for the
Registration of Sulfoxaflor
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determined for adult honey bees while a 22-d NOAEL of 0.212 g a.i./bee/day was determined
for larval honey bees. The primary metabolite of sulfoxaflor (X-474) is practically non-toxic to
the honey bee. This lack of toxicity for the metabolite is consistent with the cyano-substituted
neonicotinoids where similar cleavage of the cyanide group appears to eliminate their
insecticidal activity. The acute oral toxicity of sulfoxaflor to adult bumble bees (Bombus
terrestris) is similar to the honey bee; whereas its acute contact toxicity is about 20X less toxic
for the bumble bee. Sulfoxaflor formulated products did not demonstrate substantial residual
toxicity to honey bees exposed via treated and aged alfalfa (i.e., mortality was <15% at
maximum application rates), corresponding to RT»s values of less than 3 hours. All
recommended data according to USEPA 2014; 2016 and required data according to 40 CFR Part
158.630 for individual bees (Tier | laboratory studies) have been submitted and are sufficient
for RQ calculation in risk assessment for sulfoxaflor.

At the colony (Tier Il) level, three newly submitted tunnel studies indicate that effects on
forager bees are short lived (i.e., 8 days or less depending on application rate and endpoint)
when sprayed on crops while bees are actively foraging. At all tested rates, the short-term
effects on individuals did not result in long-term effects on colonies, as indicated by colony
strength and brood development being similar among control and treated colonies. At the
0.02-0.04 Ibs a.i./A treatment group, no colony-level effects were identified following
overwintering, while at higher rates (0.07-0.09 Ibs a.i./A), results on overwintering were
inconclusive due to high colony loss in control colonies. However, no long-term colony-level
effects were observed prior to overwintering and submitted studies from other insecticides
that act on the nicotinic acetylcholine receptor indicate that effects on colonies post
overwintering are not more sensitive than those expressed prior to overwintering.
Furthermore, the relatively short duration (3 days or less) of forager mortality and quantifiable
residues of sulfoxaflor in pollen and nectar are not suggestive of long-term exposure.

Two colony feeding studies (Tier Il) that evaluated effects of oral exposure to sulfoxaflor were
also submitted, one of which is considered acceptable for quantitative use in risk assessment.
This study, which evaluated the effects of feeding colonies spiked sucrose solution for 10 days,
showed that concentrations of 1.85 and 3.78 mg a.i./kg resulted in sustained reductions in
colony strength, brood development, hive weight and increased worker and larval bee
mortality. Exposure to 3.78 mg a.i./kg also resulted in reduced overwintering success. Based on
this study, the colony-level NOAEC and LOAEC used for assessing oral risk is 0.47 and 1.85 mg
a.i./kg in sucrose solution. While a similar colony-level NOAEC of 0.43 mg a.i./L was indicated
from a 42-d continuous exposure of honey bee colonies to sulfoxaflor (MRID 50849601).
However, this study is classified as supplemental (qualitative) due to uncertainties associated
with actual exposures that hives received during the study.
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considering the use patterns that are proposed. Table 3-1. contains a summary of all crops
proposed to be treated with sulfoxaflor.

Notable label information and restrictions are:
(1) Medium to coarse spray is proposed to be applied 4 ft. above target foliage for ground
application and <10ft for aerial application;

(2) Although more than two applications are permitted for most of the crops, no more than
two consecutive applications per crop (or per cutting for alfalfa) may be applied;

(3) The proposed single application rate is slightly different between Closer® and Transform®
(e.g.,0.043 compared to 0.047 |b. a.i/A; 0.0859 compared to 0.0898; 0.070 compared to
0.071 Ib. a.ifA); however, single rate and number of applications per year in both labels are
set by the same maximum yearly rate;

(4) For application to rice: Flood water may be released only after 7 days post application; and
Do not use treated rice fields for the aquaculture of edible fish and crustaceans; and

(5) Application restrictions are included in the labels for certain crops to mitigate possible
exposure to bees. These restrictions are summarized in Table 3-1.
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Abiotic degradation data in Table 5-2. indicates that hydrolysis, and both aqueous and soil
photolysis are not expected to be important in sulfoxaflor dissipation in the natural
environment. In the hydrolysis study, parent was shown to be stable in acidic/neutral/alkaline
sterilized aqueous buffered solutions {pH values of 5, 7 and 9; MRID 47832-149). In addition,
parent chemical as well as its major degradate, were shown to degrade relatively slowly by
aqueous photolysis in sterile and natural pond water (t%= 261 to >1,000 days; MRID 478322-
83/84). Furthermore, sulfoxaflor was stable to photolysis on soil surfaces (MRID 478320-21).

Biotic degradation data in Table 5-2. indicates sulfoxaflor is expected to biodegrade rapidly in
aerobic soil (half-lives <1 day). Under aerobic aquatic conditions, biodegradation proceeded at
a more moderate rate with half-lives ranging from 37 to 88 days. The major degradate formed
in aerobic soil/aquatic systems is X-474. Under anaerobic soil conditions, the parent compound
was metabolized with half-lives of 113 to 120 days while under anaerobic aquatic conditions
the chemical was more persistent with half-lives of 103 to 382 days. In contrast to its short-
lived parent, the major degradate X-474 is expected to be more persistent than its parent in
aerobic/anaerobic aquatic systems and some aerobic soils. In other soils, less persistence is
expected due to mineralization to CO2 or the formation of X-540 (max. of 12%) and others
minor degradates.

Figure 5-1 represents a summary of the degradation profile for sulfoxaflor noting that details
concerning parent degradation products observed in the soil and aquatic systems are presented
in the 2012 assessment. After consideration of the degradation profile in the referenced
assessment, it was concluded that the major degradate of sulfoxaflor is X-474 in addition to the
degradate X-540 which was observed only in the soil system at a maximum concentration of
12% (Was not observed in aquatic systems). Expected residues reaching aquatic system by run-
off include X-474 and X-540 as major and minor degradates, respectively. Parent reaching
aquatic systems by drift is expected to result in a residue dominated by the degradate X-474
only.
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Therefore, the following bee assessment is highly refined to fully characterize the risk to these
vulnerable taxa. The generalized scheme the EPA uses for assessing pesticide risks to bees is
shown in Figure 11-1. The first step in this process begins with assessing the potential for bees
to become exposed to the pesticide based on its actual or proposed use pattern. For those
uses where a reasonable potential for exposure exists, the second step involves conducting a
Tier | risk assessment based on effects and exposure data specific to individual bees. The Tier |
assessment is initially conducted using default (“high end”) estimates of exposure. If Tier |
risks are identified with these default exposure assumptions, then refinements may be made
using field data on pesticide residues in pollen and nectar.

For those uses where Tier | risks are still indicated, the third step involves conducting a higher
tier risk assessment based on exposure and effects at the colony level. The Tier Il assessment
relies on colony-level effects information derived from “semi-field” studies (e.g. tunnel or
colony feeding), where exposure is partially controlled, and replication of treatments is
achievable. The Tier Il effects assessment includes both tunnel and colony feeding studies.
Tunnel studies evaluate effects resulting from both contact and oral exposure from foliar spray
to colonies held in tunnels (usually for 7-10 days). Colony feeding studies evaluate effects from
oral exposure only, whereby colonies are fed spiked diet (usually via sucrose solution) and
evaluated for colony-level effects. Colony-level effects from tunnel studies are related to
application rate and timing whereas those from colony feeding studies are related to the
pesticide concentration in their diet. The Tier Il assessment is intended to apply broadly to
multiple uses of a pesticide.

If deemed necessary based on risk assessment and risk management considerations, the
fourth step in the risk assessment process involves the evaluation of colony-level effects based
on Tier lll (full field) studies. These Tier Il studies are desighed to address actual exposure
conditions of honey bee colonies associated with the pesticides use to a specific crop,
application method and rate. These studies are generally reserved for addressing specific
uncertainties or concerns identified from lower tier assessments for a particular crop and use.
Historically, the utility of Tier Il field studies for assessing pesticide risks to honey bees has
been limited. The primary reasons include the influence of multiple factors that confound
interpretation of these studies (e.g., uncertainty in quantifying pesticide exposure, variation in
forage habitat, differences in weather conditions among sites, exposure to other pesticides,
prevalence of disease). In addition, the practical constraints on the design of Tier Ill studies
often limits replication and statistical power.
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potentially persist in pollen and nectar with pre-bloom applications before the 3-day pre-
bloom window.

Thirteen new residue studies were submitted in support of these sulfoxaflor new use
registrations in addition to the previously reviewed four. These studies were evaluated and
residue data (when applicable) in various plant matrices were used to refine exposure
estimates for honeybees. Table 11-4 summarizes the key elements of the available registrant
submitted foliar application residue studies. Full study summaries are detailed for previously
reviewed residue studies as well as newly submitted studies in AppendixF.
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per treatment level. Following the 10-day test exposure, the hives were monitored daily for an
additional 30 days, and through overwintering.

In the Kansas tunnel study sulfoxaflor formulated product {Closer SC) was applied at nhominal
rates of 0.023, 0.071, and 0.090 Ib ai/acre to flowering buckwheat (Fagopyrum esculentum).
The honey bee colonies were exposed for 9 days using 8 replicate tunnel tents per treatment
level. Following the 9-day test exposure, the hives were monitored daily for an additional 9
months at another site including overwinter. Table 11-14. summarizes the study design and
results of each study with discussion to follow.

In the Germany study, sulfoxaflor formulated product (Closer SC) was applied at rates of 0.021
and 0.043 Ib ai/A to flowering plants (Phacelia tanacetifolia) during bee flight. The honey

bee colonies were exposed for 7 days using 6 replicate tunnel tents per treatment level in
addition to controls. Following the 7-day exposure and relocation, the hives were

monitored through overwintering.
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e Honey stores (30%-70% reduction)

Furthermore, large increases in adult, pupal and larval bee mortality by 2 weeks post feeding
for colonies fed 1.85 and 3.78 mg a.i./kg sulfoxaflor. Mortality of adult bees at these
concentrations is consistent with effects observed in the acute oral Tier | study with sulfoxaflor
(MRID 47832103), with approximately 50% mortality occurring after 48 hours for bees fed 5 mg
a.i./kg. In another Tier | study, significant reductions in food consumption were seen for adult
bees fed 0.44 mg a.i./kg (the highest test concentration) but no significant effects were
observed on survival (MRID 50166901). The mortality experienced by larvae at 1.85 and 3.78
mg ai/kg is also reasonably consistent with reductions in adult emergence and increased
mortality when larvae were fed 2.6 ppm sulfoxaflor (MRID 50026402).

Additionally, significant reductions in pollen stores were seen in colonies fed 3.78 mg ai/kg
sulfoxaflor relative to controls (70%-100%) and overwintering success was 60% compared to
100% in controls and lower treatments.

Colonies exposed to 0.018-0.47 mg ai/kg showed transient and/or non-significant effects on
colony level endpoints relative to controls. Colony strength in hives of the 0.018 mg ai/kg
treatment were significantly reduced relative to controls, but this reduction is hot considered
treatment related due to the lack of a dose response and the influenced of one poor
performing hive as indicated by reduced colony strength prior to the initiation of exposure.

The most sensitive endpoints from the colony-level feeding studies are:
NOAEC = 0.47 mg ai/kg sucrose
LOAEC = 1.85 mg ai/kg sucrose

U.S. Colony Feeding Study: In the 42-d colony feeding study conducted in the U.S., sustained
colony-level impacts were observed only for hives fed 1.0 mg ai/kg. Significant reductions
relative to controls seen in bee bread (pollen) stores, # of pupae, and colony weight. The
NOAEC and LOAEC are considered to be 0.43 and 1.0 mg ai/kg respectively. The NOAEC and
LOAEC are relatively similar to those identified from the German colony feeding study, despite
its exposure duration being 4X longer (42 days vs 10 days). The following impacts on colony-
level endpoints are indicated at the highest test concentration (1.0 mg ai/kg-nominal):

Colony strength {up to 25% reduction)
# Pupae (up to 29% reduction)

Hive weight (40-50% reduction)
Pollen stores (up to 52% reduction)
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pollen and nectar. This study had two applications at each rate 7 days apart and collected
residue samples between each application. This study desigh provided information about the
possibility of accumulation of residues in nectar and pollen after multiple applications. The
maghnitude of residues in pumpkin after the first and second application was similar, adding to
the confidence that sulfoxaflor does not accumulate in plant tissue with multiple applications.

A study conducted in North Carolina (NC) and California (CA) (MRID 50355202) also tests two
applications but at the single maximum application rate of 0.071 |b a.i./A. This study collected
all samples after the second application. Residues in nectar and pollen at the NC site declined
rapidly after application. In contrast, residues in CA were close to the limit of detection or not
detected at any timepoint after application.

Finally, a third residue study (MRID 50444403) was conducted in two sites in Germany and two
in France. These studies quantified residues from one application to pumpkin plants in a tunnel,
with bees used to collect plant nectar and pollen. All sites applied sulfoxaflor at a lower rate of
0.04 Ib a.i./A. One site in Germany and one in France reported residues in nectar that then
declined over time, as in the NC site, while the other two sites reported residues that were
below levels of quantitation, similar to the CA site. In the European study, sulfoxaflor was
detected in pollen from all sites which subsequently declined over time.

For the oral route of exposure, residues in nectar and pollen, expressed as total food, are
compared against the Tier Il CFS endpoint. (Figure 11-5). Mean measured total food residues
from foliar applications of sulfoxaflor to pumpkins range from <0.01 to 2.2 mg a.i./kg, with 9%
of values above the NOAEC. The maximum maghnitude by which the colony-level NOAEC and
LOAEC are exceeded are 4.7X and 1.2X, respectively. Given the magnitude of residues, 280% of
food resource required by a honey bee colony would need to be collected from treated cucurbit
vegetable fields before the resulting exposure is sufficient to exceed both colony level
endpoints. Furthermore, the colony-level endpoints are exceeded for 3 days based on mean
measured total food residue values. Those residue measurements that exceeded the colony
level NOAEC and LOAEC were from two sites in the European study that had measurable
residue in pumpkin nectar. With high site-to-site variability, it is possible that exceedances
could happen under certain scenarios with many being below the level of concern.
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colony-level NOAEC occur for 3 of the 4 crops represented: mandarin, lemon and grapefruit and
with trials conducted at both sites in California. This suggests that the residue profile is not
unigue to a single crop {or a single site) and is generally representative among citrus fruit crops.
It is noted that the residue data for citrus fruits have limitations in their spatial representation
(only 2 sites in one state) in addition to the sparse temporal coverage discussed earlier.

Attractiveness and Spatial Scale

According to 2012 Agricultural Census data summarized in USDA (2017), estimates of U.S.
bearing acreage of citrus fruit crops include:

e oranges (613,000 acres),
e |emons/limes (55,000 acres), and
e tangerines, mandarins, clementines (52,100 acres).

Citrus fruit crops are considered highly attractive to honey bees as a source of nectar and
pollen. Most citrus fruit crops do not require managed pollination services, although some (e.g.,
oranges) are known to be used by commercial beekeepers as a valued source of nectar for
honey production (USDA 2017). Members of the citrus fruit crop group are typically associated
with a long bloom duration {e.g., 6 weeks or longer) and some varieties exhibit indeterminant
blooming. Notably, agronomic practices involving mandarin cultivation include tenting during
bloom to prevent insect-induced pollination. Therefore, the potential for oral exposure of bees
via treated mandarin is considered low.

With the exception of mandarins, these considerations of crop acreage, bloom duration, and
crop attractiveness suggest that the potential exposure of bees to sulfoxaflor could extend over
significant spatial and temporal scales. However, the relatively short persistence of sulfoxaflor
in pollen and nectar is expected to reduce the duration of exposure of bees to considerably less
than the bloom duration of citrus fruits.

Persistence (DTso/ Residue decline)

Due to the sparse temporal representation of the residue data for citrus fruits, reliable
estimates of the DTso could not be determined. Qualitatively, however, it appears that residue
concentrations decline relatively rapidly after their initial measurement.

Other Considerations and Uncertainties

The Tier Il risk assessment for citrus fruits assumes that the residue profiles in orange, lemon,
grapefruit and mandarin are representative of that for other citrus crops. The proposed level
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for citrus fruits permits just one application between 3 days prior to bloom through petal fall
(all other applications must be made outside this pre-bloom/bloom period which limits
additional exposure and risk). With the possible exception of grapefruit (only 2 residue
measurements available), the residue profile for sulfoxaflor on citrus fruits suggests that
approximately 3 weeks may be needed between application and bloom to ensure residue
values in total food equivalence are below the colony-level NOAEC of 0.47 mg a.i./kg.
Limitations in the residue data for citrus fruits that introduce uncertainty into the risk
conclusions include:

e estimation of residues in pollen due to lack of pollen data

e limited temporal resolution {long time periods between sampling)

e limited spatial representation (only 2 sites in one region were included).

With respect to pollen, the estimated residues in pollen contribute approximately 80% of the
residue values expressed as total food equivalence (nectar + pollen/20). Examination of nectar
only residues for citrus fruits (Figure 11-7) indicates the colony level NOAEC is exceeded
marginally only for mandarin on day 5 after application (0.53 mg a.i./kg nectar). Therefore,
much of the NOAEC exceedances for total food equivalence rests on the estimation of pollen
residues from nectar, which was derived using a central tendency factor of 84. The ratio of
sulfoxaflor residues in citrus pollen to that in nectar was highly variable (25t to 75! percentile =
14 - 157, Appendix F).

The temporal resolution of the citrus residue data is limited by relatively large gaps in sampling
events (e.g., 3 weeks to several months) for most crops sampled. This introduces uncertainty in
the estimated time that residues exceed the colony-level NOAEC and LOAEC. Spatially, these
residue data come from two locations in California. Since multiple factors associated with study
location may affect the magnitude of residues in pollen and nectar (e.g., weather, soil
properties, plant transpiration/growth rates and region-specific agronomic practices), USEPA
(2016) recommends a minimum of 3 sites be included in pollen and nectar residue studies
which are considered representative of the regions where the crop is grown. Therefore, results
from the citrus residue study may underrepresent the variation in pollen and nectar residues
associated with these spatially-associated factors.
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Persistence / DTso

As seen in other crops, sulfoxaflor residues in apple pollen and nectar show a relatively rapid
decline over time (mean DTz in bee-collected nectar and pollen = 1.1 and 0.6, respectively;
Appendix M). These DTso values indicate that repeated application of sulfoxaflor would not
lead to additional accumulation in pollen and nectar (e.g., no or negligible carry over).
Therefore, results from the submitted apple residue study (which involved a single application)
are considered representative of the proposed use pattern which allows for multiple pre-bloom
and post-bloom applications.

Other Considerations and Uncertainties

The Tier Il risk assessment for pome fruit assumes that the residue profile in apples is
representative of that for other pome fruits. The submitted residue data used to support the
Tier Il pome fruit assessment reflects 4 residue trials conducted in 2016 across 2 regions/sites
of Europe with 3 varieties of apples. According to USEPA 2016b (which was being drafted at the
time of this study), at least 3 different sites arrayed across different regions of the growing area
are considered desirable for pollen and nectar residue studies. Therefore, the submitted
residue study for apples can be considered to have 1 fewer site/region than ideally desired. In
addition, residue data reflect a single composite sample while USEPA (2016) recommends a
minimum of 3 sample replicates be included. While the submitted residue study may
somewhat underrepresent the desired number of sites, the preclusion of sulfoxaflor application
3 days prior to bloom and through petal fall appears to reduce sulfoxaflor residues by an order
of magnitude and reduces exposure of bees to below the colony-level NOAEC and LOAEC.

Another consideration in the pome fruit Tier |l risk characterization is the extent to which pollen
residues influence the risk determination. As described earlier and in Section 11.6.1 and in
Appendix L, residues in pollen are assumed to represent 1/20™" (5%) of the colony-level
exposure represented by nectar. This assumption is based on the different bioenergetics and
consumption of pollen and nectar by honey bee colonies and is associated with some
uncertainty. To evaluate the sensitivity of the risk estimation to this assumption, the
contribution of pollen relative to nectar required to exceed the NOAEC were calculated using
the apple residue data (DALA 3 and later). This sensitivity analysis indicates that pollen residues
would have to contribute from 1/3 to more than 40X that of nectar in order for the colony-level
NOAEC of 0.47 mg a.i./kg to be exceeded. Given that an upper bound estimate of pollen
utilization by hives is /4 that of nectar, the Tier Il risk determination for pome fruit does not
appear sensitive to potential variation in pollen exposure of honey bee colonies.

100

A_192

APPX 192



(L2001 417)
Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 195 of 384

A_193



\(c24 01 4alz)
Case: 19-72109, 10/26/2020, I1D: 11871851, DktEntry: 51-2, Page 196 of 384

of whole flower, nectar, and pollen were collected directly from plants between 0 and 10 days
after application (DAA) to quantify sulfoxaflor decline in each matrix in each plot. Additional
details on the stone fruit residue study are provided in Appendix F.

Daily residues of sulfoxaflor in peach pollen and nectar (expressed as total food equivalence)
from this residue study are shown in Figure 11-9. These data indicate that the colony level
NOAEC of 0.47 mg a.i./kg sucrose is exceeded by a maximum of 30X on the day of application
(day 0). This day O residue value in total food equivalence is driven mostly by an exceptionally
high value measured for pollen (269 mg ai/kg). However, the proposed label precludes
applications within 3 days of bloom through petal fall and thereby prevents bees from being
exposed to these higher residues (as indicated by the shaded box). Sulfoxaflor residues
expressed as total food equivalents measured 3 DALA and beyond still exceed the colony-level
NOAEC and LOAEC by up to a factor of 4.9X and 1.3X, respectively. These maximum values
were measured on day 4 after application. Residues of sulfoxaflor exceed the colony-level
NOAEC and LOAEC at 7 and 4 days after application. These data suggest the 3-day pre-bloom
restriction does not reduce residues in total food equivalence to levels below the colony-level
NOAEC.
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applications are expected to reduce the magnitude of sulfoxaflor residues, exceedance of the
colony level NOAEC is still indicated 7 days after application.

Persistence / DTso

A total of 4 DTsg values could be reliably determined from one residue study with peach for
estimating the rate of residue decline in stone fruit pollen and nectar (Appendix M). As seenin
other crops, sulfoxaflor residues in peach pollen and nectar show a relatively rapid decline over
time. For nectar sampled from flowers, a DTsg of 1.3 days was determined with applications
during bloom and a DTsp of 3.7 days was determined with applications made prior to bloom.
Similar DTso values are seen with pollen (0.6 and 2.5 days from applications made during and
prior to bloom, respectively. The basis for the somewhat longer DTso values associated with
pre-bloom applications is not known, although the difference in the pre-bloom and during-
bloom DTsp values is with the range of uncertainty of the DTs estimates. -Given the proposed
bloom restriction, these relatively short DTsg values indicate that repeated application of
sulfoxaflor prior to bloom would be unlikely to result in accumulation in pollen and nectar (e.g.,
no or negligible carry over). Therefore, results from the submitted peach residue study (which
involved a single application) are considered representative of the proposed use pattern which
allows for multiple pre-bloom and post-bloom applications.

Other Considerations

The Tier Il risk assessment for stone fruits assumes that the residue profile in peach is
representative of that for other stone fruits. The submitted residue data to support the
proposed stone fruit use reflects 5 residue trials conducted at one site in 2016 with 1 variety of
peach. According to USEPA 2016b (which was being drafted at the time of this study), at least 3
different sites arrayed across the growing area are considered desirable for pollen and nectar
residue studies. Therefore, the submitted residue study for peaches does not capture the range
of geographical variability where sulfoxaflor applications may be made to stone fruit. Therefore,
the submitted residue study on peach may underrepresent variation in sulfoxaflor residues in
pollen and nectar expected among sites and samples. The preclusion of sulfoxaflor application
3 days prior to bloom and through petal fall appears to reduce residue values relative to
applications during bloom and will limit exposure on the treated field via direct contact.
However, this pre-bloom restriction is not sufficient to reduce residue levels to below the
colony-level NOAEC. A pre-bloom exclusion of at least 7 days would be needed to reduce
residues to levels below the colony-level NOAEC.

Another consideration in the stone fruit Tier Il risk characterization is the extent to which pollen
residues influence the risk determination. As described earlier and in Section 11.6.1 and in
Appendix L, residues in pollen are assumed to represent 1/20™ (5%) of the colony-level
exposure represented by nectar. This assumption is based on the different bioenergetics and
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2 Legumes, sweet potato, okra and roselle produce attractive nectar and pollen; Sweet potato is the only attractive
member of the root and tuber potato subgroups 1C and 1D
3 Chillies and peppers are pollen only producers

Residue Profile in Pollen and Nectar

Available residue data for foliar applications of sulfoxaflor to this group are shown in Figure
11-14. Mean daily residues of sulfoxaflor in total food from applications to alfalfa corrected to
maximum single application rate (0.090 |b a.i./A).Figure 11-18. For an oral route of exposure,
residues in nectar and pollen, expressed as total food, are compared against the Tier Il CFS
endpoint. Mean measured total food residues from foliar applications of sulfoxaflor to from
<0.01 to 18 mg a.i./kg, with 16% of values above the NOAEC. The maximum magnitude by
which the colony-level NOAEC and LOAEC are exceeded are 39X and 10X, respectively. At this
maximum level, a honey bee colony would have to obtain 3% and 10% of its diet from the
treated field for the colony-level NOAEC and LOAEC to be exceeded, respectively. The colony
NOAEC is exceeded for 5 of the 7 herbaceous crops with residue data which suggests that risk
conclusions are less dependent on which surrogate crop is chosen to represent the other
herbaceous crops. Furthermore, the colony-level endpoints are exceeded for 7 days based on
mean measured total food residue values. With respect to the contribution of pollen to the risk
determination, a comparison of residues in nectar only indicates exceedance of the colony-level
NOAEC with 4 of the 7 crops with similar magnitude, duration and frequency of exceedance as
when pollen residues were included. Therefore, the risk characterization does not depend on
the assumed contribution of pollen to the total food residues.
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In this registrant-submitted study, the effects of formulated sulfoxaflor (GF-2626: 125 g/L) on
bumblebees (Bombus terrestris) was tested using tomato plants in single greenhouse (6015 m?)
which was divided into 14 sections. These sections included:

e 4 untreated control sections;

e 4 treated sections with sulfoxaflor at 24 g a.i./ha/m canopy height (= 0.023 Ib a.i./A
based on 1.1 m plant height at Day 0);

e 4 treated sections with formulated imidacloprid (Kohinor 200 SL; 20% as) used as a
reference toxicant at 2,000 g a.i./ha/m canopy height (= 1.96 |b a.i./A based on 1.1 m
plant height at Day 0); and

e 2 sections used for residue monitoring, where 1 was treated with sulfoxaflor at 0.023 |b
a.i./A without bumblebees and the other was untreated.

Each section within the control, sulfoxaflor and imidacloprid groups contained a single bumble
bee colony; whereas, the two sections used for residue monitoring each contained two
colonies. Colonies were placed in their respective section 4 days in advance of application;
colonies in the control and sulfoxaflor treatments were closed the evening in advance of
application and remained so until the morning of 1 DAT; whereas colonies in the imidacloprid
treatment remained open. Applications of sulfoxaflor or imidacloprid were made at full bloom;
whereas controls were untreated. In the residue monitoring sections, samples were collected
of pollen collected by foraging bumblebees at 1 day after treatment (DAT) and of tomato
flowers at 0, 1, 3 and 8 DAT. Biological measures included: mortality inside the colony and at
the colony entrance from -2DAT through 27DAT, foraging activity (measured in terms of bite
marks on flowers) from -2DAT through 27DAT and colony weight from -4DAT through 27DAT.

Prior to exposure, mortality was not significantly different (p>0.05) among control, sulfoxaflor
and imidacloprid-treated colonies (mean mortality = 0.9, 1.5 and 1.3 bees, respectively,
p>0.05). Following application (1 — 27 DAT), mortality from sulfoxaflor-treated colonies (55
dead bees total, 1.4 dead bees/colony/d) was not significantly different from controls {83 dead
bees total, 2.1 dead bees/colony/d). However, mean total mortality per day in the imidacloprid
treatment was 23.1 bees/colony/day and was significantly (p<0.05) higher than controls, thus
indicating the ability to detect treatment related differences with the reference toxicant.

Qualitatively, foraging activity of bees in the sulfoxaflor-treated colonies were similar compared
to controls (both falling within categories 2 — 3); however, based on bite marks, bees from the
sulfoxaflor-treated colonies were more active in terms of the number of visits {(bite marks) to a
flower. The study authors noted that closing the control and sulfoxaflor colonies until 1 DAT
did not appear to have any detrimental effect on the vitality or foraging activity of the bees.
Bees from the imidacloprid-treated colonies had foraging categories between 0 — 2 where 0
indicated no bite marks; however, it is important to note that unlike control and sulfoxaflor
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For proposed uses on honey-bee attractive crops, a potential for acute and chronic risk to
honey bees (and non-Apis bees for which the honey bee serves as a surrogate) is identified
based on Tier | assessment results. Refined Tier | acute and chronic oral RQ values exceed the
acute and chronic LOCs for at least one honey bee caste and life stage with all proposed uses
with an exposure potential identified for honey bees. Acute contact risks are indicated at the
Tier | level (RQ = 0.6 to 1.1) for uses with application rates of 0.047 and higher.

At the Tier Il level, results from semi-field tunnel studies indicate risk from combined contact
and oral exposure of honey bees are short-lived (3 days or less based on increased worker
mortality) when applied during foraging at application rates ranging from 0.02 to 0.07 Ib a.i./A.
At the highest application rate (0.09 Ib a.i./A), elevated mortality rates of forager bees are
indicated up to 8 days after application. Importantly, these studies indicate that these short-
term effects did not result in longer-term effects on colony strength and brood development,
which addresses multiple uncertainties associated with previous assessments.

Also at the Tier |l level, a low potential for colony-level risk associated with oral exposure to
sulfoxaflor is indicated:

*  Pome fruit, Cotton, Canola, and Corn, Sorghum, Millet, and Teosinte

Despite disallowing applications from 3 days prior to bloom until after petal fall, the following
proposed uses of sulfoxaflor suggest a potential for colony-level risk resulting from oral
exposure:

+ Stone fruit, Small fruit, Tree nuts and pistachio, Tree farms or plantations, Home
orchards, vineyards, or tree fruits

Furthermore, a potential for colony-level risk is indicated for the following uses which allow one
or more applications during bloom:

» (Citrus, Strawberry, Animal feeds, Cucurbit and Fruiting vegetables, Root and Tuber,
Avocado (Cacao & Pineapple), Legumes, and Ornamentals

It is noted that there is a potential for repeated applications of sulfoxaflor to honey-bee
attractive crops during or near bloom to result in combined oral exposures that exceed the 10-d
exposure duration of the colony feeding study upon which the Tier Il oral risk assessment is
based. Such crops where repeated applications may be made during bloom include cucurbits,
strawberry, alfalfa (when not harvested before bloom), pineapple, avocado, cacao, attractive
fruiting vegetables, attractive root and tubers, and legumes. In addition, honey bee colonies
used to pollinate multiple crops in succession could potentially become exposed to sulfoxaflor
for combined time periods lasting longer than 10 days. Therefore, it is possible that colony-level
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47832107

Vinail, S. (2009) Laboratory Bioassay to Determine the Acute Oral Toxicity of X11719474
to the Honeybee, Apis mellifera. Project Number: 080056, DOW/08/2, DOW/08/2/0CR.
Unpublished study prepared by Mambo-Tox Ltd. 49 p.
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2372 to the Honey Bee, Apis mellifera. Project Number: 090152, DOW/09/30.
Unpublished study prepared by Mambo-Tox Ltd. 43 p.
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Stock, M. (2010) Storage Stability and Package Corrosion Characteristics of GF-2372;
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48445806

Hecht-Rost, S. (2009) GF-2032: A Semi-field Study to Evaluation Effects on the
Honeybee Apis mellifera carnica L.; (Hymenoptera, Apidae) in Phacelia tanacetifolia in
France in 2008: Final Report. Project Number: GF2032, S08/02615,
$08/02615/01/BZEU. Unpublished study prepared by Eurofins - GAB GmbH. 138 p.

48445807

Schmitzer, S. (2010). Toxicity Testing of GF-2032 on Honey Bees (Apis mellifera L.)
under Semi-Field Conditions -Tunnel Test. Dow Study ID 080083
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Germany in 2010: Final Report. Project Number: $10/01824, S10/01824/01,
$10/01824/L1. Unpublished study prepared by Eurofins - GAB GmbH. 149 p.

48755601

Dively, G. (2012) Determination of Sulfoxaflor Residues in Various Plant Tissues
following Foliar Application of Low and High Rates of the Insecticide. Project Number:
RSB/006/0CR. Unpublished study prepared by University of Maryland. 21p.

48755602

Stempniewicz, A. (2012) XDE-208: Acute Toxicity Effects to Honeybee larvae (Apis
mellifera L.) Under Laboratory Conditions (in vitro). Project Number: 120536/A/OCR,
20110127. Unpublished study prepared by Innovative Environmental Services (IES), Ltd.
74p.

48755603

Stempniewicz, A. (2012) XDE-208: Chronic Toxicity Effects to Honeybee larvae (Apis
mellifera L.) Under Laboratory Conditions (in vitro). Project Number: 120536/B/OCR,
20110132. Unpublished study prepared by Innovative Environmental Services (IES), Ltd.
78p.

48755604

Schmitzer, S. (2011a). Study on the Effect of GF-2626 on Honey Bees and their Brood
(Apis mellifera L.) under Semi-Field Conditions - Tunnel Test. Dow Study ID 101599

48755605

Schmitzer, S. (2011b). Study on the Effect of GF-2626 on Honey Bees and their Brood
(Apis mellifera L.) under Semi-Field Conditions - Tunnel Test. Dow Study ID 80755

Schmitzer
2011c

Toxicity Testing of GF-2626 on Honey Bees (Apis mellifera L.) under Semi-Field
Conditions - Tunnel Test - DAS Study Number: 101602

48755606

Ythier, E. (2012) Sulfoxaflor: A Semi-field Study in Cotton Treated with GF-2372
(Sulfoxaflor 50% WP) to Determine Residues in Matrices Relevant to Exposure of
Honeybees and Honey Bee Brood, to Enable Estimation of Exposure of a Typical Honey
Bee Colony. Field Phase Conducted in San Joaquin Valley (California, USA). Project
Number: 110603/0CR, 14SRUS11C6. Unpublished study prepared by Syntech Research
France. 443p.
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50024601

Leonard, J.; Moore, S. (2016) Sulfoxaflor: A Laboratory Study to Determine the Chronic
Oral Toxicity to the Adult Worker Honey Bee Apis mellifera L. (Hymenoptera: Apidae):
Final Report. Project Number: 160359, 014SRUS16C062, 10002528/000/80726/0001.
Unpublished study prepared by SynTech Research Laboratory Services, LLC. 156p.

50024602

Leonard, J.; Moore, S. (2016) Sulfoxaflor: A Laboratory Study to Determine the Toxicity
by combined Dermal and Dietary Exposure to Larvae and Pupae of the Honey Bee Apis
mellifera L. (Hymenoptera: Apidae): Final Report. Project Number: 160358,
014SRUS16C063, 10002528/000/80712/0001. Unpublished study prepared by SynTech
Research Laboratory Services, LLC. 148p.

50166901

Verge, E. (2017) Sulfoxaflor-Assessment of Effects on the Adult Honey Bee, Apis
mellifera L., in a 10 Day Chronic Feeding Test under Laboratory Conditions: Final Report.
Project Number: 160519. Unpublished study prepared by Eurofins Agroscience Services
EcoChem GmbH. 90p.

50256403

Bonetti, C. (2016) Evaluate Sulfoxaflor Residues within Nectar at Different Application
Periods: Final Report. Project Number: 141091, $15/00896. Unpublished study
prepared by Eurofins Lancaster Laboratories. 147p.

50256404

Howerton, J. (2017) GF-2032: Effects and Determination of Residues on Honeybee (Apis
mellifera L.) Adults and Brood in Semi-Field Test Conditions. Project Number: 160521,
014SRFR15C08. Unpublished study prepared by SynTech Research Laboratory Services,
LLC. 66p.

50355201

Howerton, H.; Gilson, L. (2017) Residues of Sulfoxaflor in Sunflower Nectar and Pollen
after Foliar Application with GF-2372: Final Report. Project Number: 150537,
014SRUS15C116, S15/04734. Unpublished study prepared by SynTech Research
Laboratory Services, LLC. 147p.

50355202

Louque, R. {2017) Magnitude of Residues of Sulfoxaflor in Nectar, Pollen, and Whole
Plants Following Foliar Application of GF-2032 to Pumpkin. Project Number: 160362,
14050/4113, 10002528/002/61010/0008. Unpublished study prepared by Smithers
Viscient. 360p.

50355203

Louque, R. {2017) Magnitude of Residues of Sulfoxaflor in Nectar, Pollen, and Whole
Flowers Following Foliar Application of GF-2032 to Peach Trees. Project Number:
160581, 14050/4121, 10002528/002/61010/0010. Unpublished study prepared by
Smithers Viscient. 343p.

50355204

Lougeu, R. {2017) Magnitude of Residues of Sulfoxaflor in Nectar, Pollen, and Whole
Plants Following Foliar Application of GF-2032 to Canola. Project Number: 160365,
14050/4118, 10002528/002/61010/0003. Unpublished study prepared by Smithers
Viscient. 353p.

50444401

Belshay, T. (2017) Magnitude of Residues of Sulfoxaflor in Nectar, Pollen, and Whole
Plants Following Foliar Application of GF-2372 to Alfalfa. Project Number: 160364,
14050/4117, 10002528/002/61010/0004. Unpublished study prepared by Smithers
Viscient. 383p.

50444402

Belshay, T. (2017) Magnitude of Residues of Sulfoxaflor in Nectar, Pollen, and Whole

Plants Following Foliar Application of GF-2032 to Strawberries. Project Number:
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160363, 14050/4116, 10002528/002/61010/0006. Unpublished study prepared by
Smithers Viscient. 356p.

50444403

Appeltauer, A. (2017) Determination of Residues of Sulfoxaflor in Nectar and Pollen of
Pumpkin after One Application of GF-2626 in a Semi-Field Residue Study with
Honeybees (Apis mellifera L.) in Central and Southern Europe 2016. Project Number:
160354, S16/00596. Unpublished study prepared by Eurofins Agroscience Services
EcoChem GmbH. 159p.

50444404

Appeltauer, A. (2017) Determination of Residues of Sulfoxaflor in Nectar and Pollen of
Strawberry Plants after One Application of GF-2626 in a Semi-Field Residue Study with
Bumblebees Bombus terrestris L in Central and Southern Europe 2016. Project Number:
160355, $16/00602. Unpublished study prepared by Eurofins Agroscience Services
EcoChem GmbH. 162p.

50444405

Appeltauer, A. (2017) Determination of Residues of Sulfoxaflor in Nectar and Pollen of
Apple after One Application of GF-2626 in a Semi-Field Residue Study with Honeybees
Apis mellifera L in Central and Southern Europe 2016. Project Number:; 160356,
$16/00603. Unpublished study prepared by Eurofins Agroscience Services EcoChem
GmbH. 178p.

50444406

Appeltauer, A. (2017) Determination of Residues of Sulfoxaflor in Nectar and Pollen of
Winter Oil Seed Rape after One Application of GF-2372 in a Semi-Field Residue Study
with Honeybees Apis mellifera L in Germany 2016. Project Number: 160357, $16/00604.
Unpublished study prepared by Eurofins Agroscience Services EcoChem GmbH. 162p.

50444501

Renz, D. (2017) GF-2626 (Sulfoxaflor): Brood Development of the Honey Bee (Apis
mellifera L.) in a Semi-Field Tunnel Study in Phacelia tanacetifola in Germany 2016:
Final Report. Project Number: DAS/150677, $16/01353, 10001643/000/80755/0013.
Unpublished study prepared by Eurofins Agroscience Services EcoChem GmbH. 558p.

50444502

Szczesniak, B. (2017) GF-2626 (Sulfoxaflor): Brood Development of the Honey Bee (Apis
mellifera L.) in a Colony Feeding Test in Germany 2016: Final Report. Project Number:
DAS/160352, $16/01455, 10001643/000/80762/0002. Unpublished study prepared by
Eurofins Agroscience Services EcoChem GmbH. 699p.

50494501

Louque, J. (2017) GF-2032 (Sulfoxaflor): Assessment of Effects on Development of the
Brood and Adult Workers of the Honey Bees (Apis mellifera) in a Semi-Field Tunnel
Study after One Application on Buckwheat (F. esculentum): Final Report. Project
Number: 160360, 14050/4114. Unpublished study prepared by Smithers Viscient.
2223p.

50604601

Howerton, J, Gilson, L (2018). GF-2032: Effects and Determination of Residues on
Honeybee (Apis mellifera L.) Adults and Brood in Semi-Field Test Conditions. Dow
AgroSciences LLC, Lab Report No. 014SRFR15C08

50845101

Tanzler, V, Eichler, M. (2017). GF-2626: Pollination by Bumble Bees (Bombus terrestris L.)
in Tomato Plants under Semi-Field Conditions - Greenhouse Study. Study ID: 160353.
Unpublished study prepared by Ibacon GmbH. 158 pp

50849601

Louque, J. (2017) Sulfoxaflor: Colony Feeding Study Evaluating Chronic Effects of a

Treated Sugar Diet on Honey Bee Colony Health under Free Foraging Conditions: Final
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Report. Project Number: 160361, 14050/4115. Unpublished study prepared by Smithers
Viscient. 1130p.

Gesell, J. (2019). An Experimental Evaluation of 50% Sucrose Dose Solutions

P0843501 Containing Sulfoxaflor. Dow AgroSciences LLC Studv ID: 191247. 52 p
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Appendix B. Example Output for Terrestrial Modeling and Model Parameterization

Example T-REX Upper Bound Kenaga Residues for RQ Calculation

Chemical Name: Sulfoxaflor

Use

Formulation
Application Rate 0.090 Ibs a.i./acre
Half-life 12.3 days
Application Interval 14 days
Maximum # Apps./Year 3
Length of Simulation 1 year
Variable application rates? no

Zebra Finch LD50 (mg/kg-bw) 80.00
Avian Mallard duck LC50 (mg/kg-diet) 5620.00
Mallard duck NOAEL{mg/kg-bw) 26.00
Mallard duck NOAEC (mg/kg-diet) 200.00
LD50 (mg/kg-bw) 750.00
Mammals LC50 (mg/kg-diet) 0.00
NOAEL (mg/kg-bw) 6.07
NOAEC (mg/kg-diet) 100.00

Dietary-based EECs (bpm} Ii/er:aga
alues
Short Grass 36
Tall Grass 16
Broadleaf plants 20
Fruits/pods/seeds 2.2
Arthropods 14

Avian Results

2.28E-02
Mid 100 13 65 65 6.49E-02
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Large 1000 58 291 29 2.91E-01
20 5 5 25 5.06E-03

Granivores 100 13 14 14 1.44E-02
1000 58 65 6 6.46E-02

Avian Body

Weight (g}

100
1000

Adjusted LD50

(mg/ke-bw)

109.95
155.31

Dose-based EECs
{mg/ke-bw)

Short Grass
Tall Grass
Broadleaf plants
Fruits/pods
Arthropods
Seeds

Avian Classes and Body W {grams)

eights

0.57

0.32

0.14

Dose-based RQ)s

{Dose-

Based EEC/adjusted LD50)

Short Grass

Tall Grass
Broadleaf plants
Fruits/pods
Arthropods

| Seeds

0.47
0.22
0.27
0.03
0.19
0.01

Avian Acute RQs
Size Class (grams)

0.21
0.10
0.12
0.01
0.08
0.00

0.07
0.03
0.04
0.00
0.03
0.00

Short Grass
Tall Grass
Broadleaf plants

Fruits/pods/seeds
Arthropods

0.01
0.00
0.00

0.00
0.00

0.18
0.08
0.10

0.01
0.07

. . =

Mammalian Results

Herbivores/
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insectivores 1000 31 153 15 0.153
15 3 3 21 0.003

Granivores 35 5 5 15 0.005
1000 31 34 3 0.034

Mammalian

Class

_LD50

- Adjusted

 NOAEL

10989.15
Herbivores/ 8891.40 4.45
insectivores 3845.80 1.92
10989.15 5.49
Granivores 8891.40 4.45
1000 3845.80 1.92

Dose-Based EECs
(mg/kg-bw)

Short Grass

Tall Grass
Broadleaf plants
Fruits/pods
Arthropods
Seeds

. Mammalian Classes and Body weight

181.44
83.16
102.06
11.34
71.07
2.52

{grams)

125.40
57.48
70.54

7.84
49.12
1.74

Dose-based RQs

NOAEL)

(Dose-based EEC/LD50 or

Short Grass

Tall Grass
Broadleaf plants
Fruits/pods
Arthropods
Seeds

0.02
0.01
0.01
0.00
0.01
0.00

33.02
15.14
18.58
2.06
12.93
0.46

0.01
0.01
0.01
0.00
0.01
0.00

28.21 0.01
12.93 0.00
15.87 0.00
1.76 0.00
11.05 0.00
0.39 0.00

15.12
6.93
8.51
0.95
5.92
0.21

or NOAEC)

Dietary-based RQs (Dietary-based EEC/LC50

Short Grass

Tall Grass
Broadleaf plants
Fruits/pods/seeds
Arthropods

Mammal RQs

#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!
#DIV/0!

Derivation of Sulfoxaflor Foliar Dissipation Half Life

163

A_255

APPX 255



(£00 0T 4lZz)
Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 258 of 384

For deriving a sulfoxaflor-specific foliar dissipation rate, an abundance of residue-decline data
was available from registrant-submitted field residue trials (MRID 48755703). In selecting data
sets for calculating the foliar dissipation half-life values, guidelines provided in the T-REX User’s
Guide was followed. Specifically, residue-decline data sets needed to meet the following
criteria in order to be considered for half-life calculation:

1. Day 0 measurement of residues available

2. Atleast 3 measurement times with residues above the limit of detection

3. R?values {In concentration vs. time) of 0.7 or higher

4. Statistical significance of regression coefficient of 0.1 orlower

Based on these criteria, a total of 44 foliar DTsp values were available for sulfoxaflor

Individual DT50 values for sulfoxaflor measured in various crops and crop matrices (Table B-1).
These DTsp values consisted of measurements on a variety of crops and plant matrices (e.g.,
foliage, fruit, seeds, grains and roots. In situations where multiple trials were available within a
crop and crop matrix (e.g., multiple values for head lettuce), the DTso values were averaged.
The resulting 25 DTsp values averaged within a crop matrix are shown in Table B-2.

Table B-1. Individual foliar DTso values for sulfoxaflor (source: MRID 48755703)

Matrik,., | DASStudyio | TriagllD

| Cumulative
| Percentile

80504

15 2% | Leaf Lettuce Leaves 80073
1.8 4% | Mustard Greens Leaves 90129 Trial 1
1.9 7% | Leaf Lettuce Leaves 101453 CEMS-46950A

2 9% | Head Lettuce Head 90101 90721
2.1 11% | Radish Tops 90016 Trial 2
2.2 13% | Head Lettuce Head 101625 4691A
2.3 16% | Cabbage Heads 80074 80511
2.3 18% | Cabbage Heads 80074 80511
2.4 20% | Leaf Lettuce Leaves 080032-04 CEMS-3939A
24 22% | Leaf Lettuce Leaves 080032-04 CEMS-3939A
2.5 24% | Wheat Forage 80152 Trial 2
2.7 27% | Head Lettuce Head 080032-02 3942A
2.7 29% | Head Lettuce Head 080032-02 3942A
2.9 31% | Cauliflower Inflorescence 90104 90735
2.9 33% | Cauliflower Inflorescence 90104 90735

3 36% | Head Lettuce Head 080032-02 3942C
3.1 38% | Canola Forage 08008B 80594
3.2 40% | Broccoli Head/Stems 80074 80509
3.2 42% | Broccoli Head/Stems 80074 80509
3.2 44% | Broccoli Head/Stems 80074 80509
3.3 47% | Barley Straw 80087 80588
3.3 49% | Barley Straw 80087 80588

164
A 256

APPX 256



(£o/ Ol 4alz)

Case: 19-72109, 10/26/2020, ID: 11871851, DktEntry: 51-2, Page 259 of 384

| Cumulative
| Percentile @
80087
53% | Barley Forage 80087 80588
56% | Canola Forage 90109 90763
58% | Radish Roots 90016 Trial 2
60% | Spinach Foliage 80013 Trial 2
54 62% | Wheat Straw 80086 80580
6.3 64% | Melon Fruit 080041-02 3965B
6.4 67% | Canola Seed 101630 CEMS-4713A
6.4 69% | Canola Seed 101630 CEMS-4713A
6.6 71% | Tomato Fruit 80014 2
7.1 73% | Strawberry Berries 80026 Trial 1
7.1 76% | Strawberry Berries 80026 Trial 1
7.7 78% | Barley Grain 80087 80588
8 80% | Pepper Fruit 90103 90731
8.8 82% | Strawberry Berries 80089 80577
10.2 84% | Orange Peel 80093 Trial BR1
11.4 87% | Apricot Fruit 80085 80566
12.8 89% | Tomato Fruit 90095 2
23.3 91% | Orange Fruit 80079 80531
30.2 93% | Orange Fruit 90035 90741
32.4 96% | Orange Fruit 80079 80531
40.9 98% | Wheat Straw 80086 80583
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Table B-2. Mean DT50 values for sulfoxaflor measured with various crops and crop matrices

(oo 0T 4lZz)

DAS Trial ID
Study ID
Mustard
1.8 4% | Greens Leaves 90129 Trial 1
2.1 8% | Radish Tops 90016 Trial 2
2.3 12% | Cabbage Heads 80074 80511
2.4 15% | Head Lettuce Head 90101 90721
2.46 19% | Leaf Lettuce Leaves 80073 80504
2.9 23% | Cauliflower Inflorescence 90104 90735
2.9 27% | Wheat Forage 80086 80580
3.2 31% | Broccoli Head/Stems 80074 80509
3.3 35% | Barley Straw 80087 80588
3.5 38% | Wheat Hay 80152 Trial 1
3.7 42% | Canola Forage 08008B 80594
3.8 46% | Barley Forage 80087 80588
4 50% | Spinach Foliage 90102 90726
4.8 54% | Radish Roots 90016 Trial 2
5.2 58% | Pepper Fruit 90103 90731
6.3 62% | Melon Fruit 080041-02 3965B
6.4 65% | Canola Seed 01630 CEMS-4713A
7.1 69% | Wheat Grain 80086 80580
7.233333 73% | Tomato Fruit 80076 80519
7.7 77% | Barley Grain 80087 80588
7.95 81% | Strawberry Berries 80089 80577
10.2 85% | Orange Peel 80093 Trial BR1
114 88% | Apricot Fruit 80085 80566
23.15 92% | Wheat Straw 80086 80580
28.63333 96% | Orange Fruit 80079 80531
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MRID 50024602. Individual synchronized honey bee (Apis mellifera) larvae (first instar; L1 on
Day 1 of the study) were exposed in vitro to sulfoxaflor TGAI (95.6%) from Day 3 to Day 8 of the
study. The mean measured dietary concentrations were 0 (negative and solvent control),
0.1656, 0.3316, 0.6816, 1.321, and 2.594 mg ai/kg diet, which corresponded to dietary doses of
0 (negative and solvent control), 0.02620, 0.05286, 0.1086, 0.2120, and 0.4147 ug ai/larva,
respectively. All groups consisted of four replicates with 12 larvae/replicate; each larva was
contained within a plastic grafting cell that was within a 48-well cell culture plate. After Days 7-
8, upon the first observation of a completely consumed diet, the larvae were transferred to
pupation plates.

On Day 8, cumulative larval mortality averaged 2 and 0% in the negative and solvent control,
respectively, and ranged from 0 to 4% in the treatment groups. On Day 22, pupal mortality
averaged 15 and 8% in the negative and solvent control, respectively, and ranged from 10 to
40% in the treatment groups. Emergence averaged 85 and 92% in the negative and solvent
controls, respectively, and ranged from 60 to 90% in the treatment groups. Adult live weight
averaged 0.0922 and 0.0928 g in the negative and solvent control, respectively, and ranged
from 0.0829 to 0.0890 g in the treatment groups.

There were no significant effects on Day 8 and 15 mortality. While mortality at test termination
and emergence were affected in this study, the effects were not sufficient to elicit an effect
250%.

The NOAEC for Day 22 mortality and adult emergence was 1.321 mg ai/kg (equivalent to
0.2120 pg aiflarva). The LC50 and EC50 values were both >2.594 mg ai/kg diet (equivalent to
>0.4147 ug aiflarva). This study is classified as acceptable.
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Appendix E. Default BeeRex Example Output

Table 1. User inputs (related to exposure)

Description Value
Application rate 0.090
Units of app rate Ib a.i./A
Application method foliar spray

Table 2. Toxicity data

Description

Value (pg a.i./bee)

Adult contact LD50 0.13

Adult oral LD50 0.146
Adult oral NOAEL 0.0054
Larval LD50 0.415
Larval NOAEL 0.212

Table 3. Estimated concentrations in pollen and nectar

Application method

EECs (mg a.i./kg)

EECs (pg a.i./mg)

foliar spray

9.9

0.0099

(£92 01 4alz)

Table 4. Daily consumption of food, pesticide dose and resulting dietary RQs for all bees
Aver Total .
Life stage Caste or task agee ?ﬁ\e Jelly Nectar Pollen ot?ugose Acute | Chronic
in hive mg/da mg/da mg/da . R R
days) (mg/day) | (mg/day) | (mg/day) a.i./bee) Q Q
1 1.9 0 0 0.00 0.00 0.00
2 9.4 0 0 0.00 0.00 0.00
Worker 3 19 0 0 0.00 0.00 0.01
4 0 60 1.8 0.61 1.47 2.89
5 0 120 3.6 1.22 2.95 5.77
Larval
Drone 6+ 0 130 3.6 1.32 3.19 6.24
1.9 0 0 0.00 0.00 0.00
9.4 0 0 0.00 0.00 0.00
Queen
23 0 0 0.00 0.01 0.01
4+ 141 0 0 0.01 0.03 0.07
Worker (cell
cleaning and 0-10 0 60 6.65 0.66 4.52 122.19
capping)
Adult (nLY:/sc;rll;eeLs) 6t0 17 0 140 9.6 1.48 10.14 | 274.27
Worker
(comb 11to 18 0 60 1.7 0.61 4.18 113.12
building)
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Worker
(foraging for >18 0 435 0.041 0.43 2.95 79.83
pollen)
Worker
(foraging for >18 0 292 0.041 2.89 19.80 53541
nectar)
Worker
(maintenance | 4 4 0 29 2 0.31 210 | 56.83
of hive in
winter)
Drone >10 0 235 0.0002 2.33 15.93 | 430.83
Queen Entire
(laying 1500 life 525 0 0 0.05 0.36 9.63
eggs/day) stage

Table 5. Results (highest RQs)

Exposure Adults Larvae
Acute contact 1.87 NA
Acute dietary 19.80 2.95

Chronic dietary 535.41 5.77
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Residue QA/QC Nectar and pollen spike recoveries near LOQ were occasionally 2X
expected result; Recoveries of spikes made 100-1000X the LOQ were
within the acceptable range of 70-120%

Results: Concentrations of residues were higher in California relative to North Carolina, and
were found at greatest concentrations in pollen, followed by nectar, and then whole plant
tissue. Maximum mean concentrations of sulfoxaflor observed at the California trial (0 DALA)
were 58.4 mg ai/kg in pollen, 19.8 mg/kg in nectar, and 6.89 mg/kg in whole plant. Maximum
mean concentrations of sulfoxaflor at the North Carolina trial (0 DALA) were 7.7 and 10.3 mg
ai/kg in pollen and nectar samples, respectively (Table F-2). Mean residues sulfoxaflor in nectar
and pollen declined by an order of magnitude within 2 days after application at the NC site.
Mean sulfoxaflor residues in nectar and pollen declined by 50% or more within 2 days after
application at the CA site. By 7 days after application residues in nectar (both sites) and pollen
(NC site) were near or below 0.1 mg ai/kg. Residues of sulfoxaflor in pollen remained elevated
(10.5 mg ai/kg) at the CA site, but then declined by an order of magnitude 7 days later. Raw
data for nectar and pollen are plotted in Figure F-1 and Figure F-2, respectively

Table F-2. Mean residues of sulfoxaflor in hand collected nectar and pollen in alfalfa

BALA Mean Sulfoxaflor in Nectar (mg ai/kg) Mean Sulfoxaflor in Pollen (mg ai/kg)
7.7

0 10.3 19.8 58.4
1 1.5 14.3 0.53 49.9
2 0.53 4.5 0.15 26.8
7 0.02 0.16 0.02 10.5
14 0.001 0.11 0.004 0.26
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GF-2626 under confined semi-field conditions. This study was conducted in four separate field
trials in Southern Germany and Southern France during 2016. Trials 1 and 2 were located in
Southern Germany (Baden- Wiirttembuerg) 59 km apart and Trials 3 and 4 were located in
Southern France (Lot et Garonne and Tarn-et-Garonne) 72 km apart. The test item, GF-2626,
was applied to apple trees and residues of the active ingredient, sulfoxaflor, was measured in
hectar and pollen of apple flowers. The study consisted of one treatment group per trial and
one application in the test item treatment group per trial (during flowering), at a target rate

of 48 g a.i/ha (nominal). Two commercial honey bee colonies were placed in each tunnel at the
beginning of flowering before the application. Bees were used as a sampling device for nectar
and pollen only. Single composite samples of forager bees (for analysis of nectar) and pollen
traps (for analysis of pollen) were collected once before application and subsequently on 3to 4
sampling dates after the application. Trial 1 was sampled on -2, 1, 3, and 4 days after
application, in trial 2on -1, 1, 3, 4, and 6 days after application, intrial 30on 0, 1, 3, 6, and 7 days
after application and in trial 4 on 0, 1, 5, and 8 days after application. Samples were collected
and analyzed by validated analytical methods to determine the residue concentrations. A
summary of the study elements is provided below.

Test Substance GF-2626
Crop Apple
Variety Braeburn (Sites 1&2); Canada (Site 3); Granny Smith (Site 4)

Sites/Location

Site 1 (Wossingen, Germany); Site 2 (Katzental, Germany); Site 3
(Feugarolles, France; Site 4 (Meauzac, France)

Application Methods

Sites 1 & 2: Backpack sprayer; Sites 3 & 4 (Mist blower)

Application Rates (Ib ai/A)

0.043, 0.041, 0.042, 0.043 (Sites 1-4, respectively), single application

Application Timing

During bloom (BBCH 63-66)

Matrices Bee-collected nectar (300 bees/sample), Pollen from traps
(0.2g/sample)
Design Tunnels {(140-180 m2) with blooming trees + 2 hives with bees used for

sampling

Sample Timing

1 before application, 3-4 sampling events after application; single
sample composites; -2 to 8 DALA

Residue QA/QC

Nectar and pollen spike recoveries = 85-103%

Results: One application of GF-2626 was applied to apple trees, under confined semi-field
conditions, at a nominal application rate of 48.0 g ai/ha and yielded detectable residues of

sulfoxaflor in nectar and pollen samples. No residues of sulfoxaflor were detected in nectar and
pollen samples at or above the LOD in untreated control samples taken before application in all
trials. Overall, residues were greater in pollen than in nectar, and were generally greater in
samples collected from the German sites as compared to the sites in southern France (Figure F-
3 and Figure F-4). Sulfoxaflor residues showed a clear decline in both matrices from the
sampling directly after application to the last sampling date. Although some peaks were
observed in trials 1 and 4 in nectar samples, these were within the normal range of variations
occurring for field residues specimens. Trial 1 yielded the maximum residue values detected in
apple tree pollen and nectar with residues of 5.19 mg/kg and 0.181 mg/kg, respectively.
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Buckwheat (MRID 50494501; 50604601). Two semi-field tunnel studies were submitted which
evaluated foliar spray applications to buckwheat in North Carolina and Kansas. Results from
the residue portion of these studies are described in Appendix I.

Canola (MRID 50444406). The study objective was to determine sulfoxaflor residue levels in
nectar and pollen, collected by forager honey bees, from winter oil seed rape after one
application of GF-2372 under confined semi-field conditions. Four separate field trials were
conducted in Germany during 2016. Trial 1 was located near Stutensee, trial 2 near Pforzheim,
trial 3 near Bodelshausen, and trial 4 near Heilbronn, Baden Wirttemberg. The study consisted
of one treatment group per trial: The test group T (1 replicate/tunnel; control samples were
taken as pre-sampling from the same tunnel as T before application). There was one application
in the test item treatment group per trial (at the beginning of flowering), at a target rate of 24 g
ai/ha (nominal). Two honey bee colonies were placed in each tunnel at the beginning of
flowering before application. Nectar and pollen samples were collected from forager bees
between three and five collection times post application and once before. Trial 1 was sampled
on -7, 0, 2, and 10 days post application. Trial 2 was sampled on -1, 0, and 8 days after
application. Trial 3 was sampled on -3, 0, 3, 5, and 7 days after application. In trial 4 samples
were collected on -1, 0, 2, and 10 days after application. On every sampling day a pooled
sample of at least 600 forager bees was collected and divided into two samples (A and R), each
containing at least 0.2 g. Samples were collected and analyzed by validated analytical methods
to determine the residue concentrations. A summary of the study elements is provided below.

LUV 0T 417)

StudyElement 2z | Description

Test Substance GF-2372 (49.4% a.i.)

Crop Winter oil seed rape (Gossypium hirsutum)

Variety Acala

Sites/Location 4 sites in Southern Germany. Trial 1 (Stutensee), Trial 2 (Pforzheim); Trial 3
(Bodelshausen), Trial 4 (Heilbronn)

Application Methods Commercial boom sprayer

Application Rates (Ib aifA) | 0.043 x1

Application Timing During bloom (BBCH 62-65)

Matrices Bee-collected nectar, pollen from traps

Design 1 treatment tunnel/site, 2 hives/tunnel

Sample Timing Daily from -7 — 10 DALA

Residue QA/QC Nectar and pollen spike recoveries were 81 + 8% and 94 + 8%

Results: One application of GF-2372 was applied to winter oil seed rape, under confined semi-
field conditions, at a nhominal application rate of 0.043 |b ai/A and yielded detectable residues

of sulfoxaflor in nectar and pollen samples. No residues of sulfoxaflor were detected in nectar

and pollen samples at or above the LOD in untreated control samples taken before application
in all trial. The highest sulfoxaflor residues were detected directly after application on 0 DAA in
all trials, with maximum residues of 4.05 mg/kg in pollen (trial 1) and 0.268 mg/kg in

nectar (trial 4; Figures F-5 and F-6, respectively). There was an evident decline of residues in
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Canola (MRID 50355204). This study was designed to measure the magnitude of residues of
sulfoxaflor and its metabolites (X11579457, X11719474, X11519540, and X11721061) in cancla
(Brassica napus) whole plants, nectar, and pollen, which represent potential exposure risks to
pollinators in the field. Two separate trials were conducted, at locations in North Dakota and
Oregon. Three subplots at each trial location received two foliar applications (14 days prior to
bloom at and BBCH 61 in OR and BBCH 62 in ND) of Transform® WG at a nominal application
rate of 0.023 |b ai/A (cumulative application of 0.046 Ib ai/A). Whole plant, nectar, and pollen
samples were collected -14, 1, 2, 7, and 14 days after last application {DALA) to quantify
sulfoxaflor and metabolite decline in each matrix. Samples were collected and analyzed by
validated analytical methods to determine the residue concentrations. A summary of the study
elements is provided below.

Study Element

Test Substance GF-2372 (49.4% a.i.)

Crop Canola

Variety 46H75 (ND) 5525CL (OR)

Sites/Location 2 sites (Northwood, ND & Hood River, OR)

Application Methods Commercial boom sprayer

Application Rates (Ib ai/A) | 0.023 x 2 @ 14 days apart (0.046 total)

Application Timing ND Site: 15t Appl @ ~14 d pre-bloom (BBCH 16); 2" appl during early

bloom (BBCH 62). OR Site: 1° appl @ ~14 d pre-bloom (BBCH 51); 2"
appl. during early bloom (BBCH 61)

Matrices Hand collected nectar, pollen, whole plant (OR nectar from centrifuged
flowers; ND nectar from capillary tubes)

Design 3 replicate plots/site; 2 sites

Sample Timing -14, 1, 2,7 & 14 DALA

Residue QA/QC Nectar and pollen spike recoveries near LOQ were occasionally 2X

expected result; Recoveries of spikes made 100-1000X the LOQ were
within the acceptable range of 70-120%

Results: One application of GF-2372 was applied to winter oil seed rape, under confined semi-
field conditions, at a nominal application rate of 0.023 | a.i./A x 2 (14 days apart) yielded
detectable residues of sulfoxaflor in nectar and pollen samples. No residues of sulfoxaflor were
detected in nectar and pollen samples at or above the LOD in untreated control samples taken
before application in all trial. The highest sulfoxaflor residues were detected directly after
application on 0 DAA in all trials, with maximum residues of 4.05 mg/kg in pollen (trial 1) and
0.268 mg/kg in nectar (trial 4; Figures F-7 and F-8). There was an evident decline of residues in
both matrices from the sampling directly after application (ODAA1) to the last sampling (7-
10DAA1).
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0.09 Ib ai/A (102 g ai/ha) with CLOSER® SC. The test system consisted of plots of established
trees with typical commercial cultivars of citrus: mandarin orange, navel orange, lemon, and
grapefruit in Riverside and Tulare Counties, California. All trials included one untreated control
plot and three treated plots that received a single application of the sulfoxaflor at an estimated
fall, pre-bloom, and mid-bloom of flowers. For pre-bloom applications, trees were monitored
for the onset of leaf flush and applications were made when flush was well advanced but when
few flowers were present and bee foraging had not yet begun. The mid-bloom applications
were conducted at 7-10 days after bloom initiation. Nectar samples were collected two times
during the bloom period of Spring 2015, characterized as mid-bloom and late-bloom collection,
where possible. The limit of detection (LOD) and limit of quantification (LOQ) were 0.3 and 1 pg
a.i./kg nectar. A summary of the study elements is provided below.

StUdy’ElemEHt ........

Test Substance GF-2032 (21.7% a.i.)

Crop Citrus (lemon, grapefruit, orange, mandarin)

Variety Lisbon (lemon), star (grapefruit), Old line naval (orange), tango
(mandarin)

Sites/Location Riverside Co, CA (lemon & grapefruit); Tulare Co, CA (orange &
mandarin)

Application Methods

Backpack mist blower

Application Rates (Ib ai/A)

0.037, single application

Application Timing

Fall, pre-bloom, & mid-bloom

Matrices
Design

Hand-collected nectar from plants (10+ flowers/sample; 400-500 ul)
Control and treated sites, 6 trees/site, 1 site/crop; field portion of study
non-GLP

2 times during bloom where possible
Nectar and pollen spike recoveries = 104-120%

Sample Timing
Residue QA/QC

Results: Reported residues of sulfoxaflor in citrus nectar {(hand collected from plants) are shown
in Figure F-9. Mean residues of sulfoxaflor in citrus nectar were greatest for mandarin,
followed by grapefruit, lemon and orange. Residues were greatest following applications
during bloom, as expected given the shorter time between application and residue sampling.
Residues in citrus pollen were not measured during this study, which represents a limitation for
use in risk assessment. Furthermore, residues were not measured in nectar from each crop at
all time points. This study is classified as supplemental {quantitative) based on nectar residues
only.
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It is apparent from these data that the relationship between pollen and nectar associated with
tree crops (slope = 84) differs from that for herbaceous crops (slope = 5.9). Notably, however,
there are far fewer tree crops represented (2) compared to herbaceous crops (7) and the
associated number of comparisons are also fewer (26 vs. 113, respectively). An alternative
analysis was conducted on the ratio of sulfoxaflor in pollen and nectar (Table F-4). The tree
crop residue data are highly skewed as indicated by the large difference between mean and
median (50™) values. Based on median values, this alternative analysis still supports the much
greater ratio of pollen to nectar for the tree crops compared to herbaceous crops. Therefore,
for estimating the concentration of sulfoxaflor in citrus pollen from concentrations citrus
nectar, a value of 84 will be used based on the slope of regression relationship shown in Figure
F-11.

Table F-4. Summary statistics for the ratio of sulfoxaflor in pollen to nectar
. G | Mes 50" & 5¢ g0k n |
Tree Crops 186 34 157 570 26

Herbaceous Crops 12 5.8 15 27 113

Peach (MRID 50355203). This study was designed to measure the magnitude of residues of
sulfoxaflor and its metabolites (X11579457, X11719474, X11519540, and X11721061) in peach
(Prunus persica) whole flowers, nectar, and pollen, which represent potential exposure risks to
pollinators in the field. One field trial was conducted in Hart, Michigan. Five plots (~80 mature
peach trees/plot) received one foliar application of Closer® SC (GF-2032) at a nhominal rate of
0.09 b ai/A. The plots differed in their growth stage at application, ranging from pre-bloom
through mid-bloom: BBCH 09 in plot 1; BBCH 54 in plot 2; BBCH 61 in plot 3; BBCH 62 on plot 4;
and BBCH 65 in plot 5. Whole flower, nectar, and pollen samples were collected between 0 and
10 days after application (DAA) to quantify sulfoxaflor and metabolite decline in each matrix in
each plot. Samples were collected and analyzed by validated analytical methods to determine
the residue concentrations. A summary of the study elements is provided below.

Study Element =~ | Description... -

Test Substance GF-2032

Crop Peach (Prunus persica)

Variety Red Haven (13 yr-old trees, 12-14 ft height)
Sites/Location Hart, Ml

Application Methods Air Blast, PTO pump

Application Rates (Ib ai/A) | 0.086-0.091, single application

Application Timing Plot 1 (pre-bloom, sprouting, BBCH 09); Plot 2 (pre-bloom,

inflorescence, BBCH 54); Plot 3 (early bloom, BBCH 61); Plot 4 (early
bloom, BBCH 62); Plot 5 (full bloom, BBCH 65)

Matrices Hand-collected nectar, pollen, whole flower

Design 1site; 5 plots, 10 trees/plot; control sampled 3d prior to treatment;
applications made a variable timing pre- and during bloom
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Sample Timing 2-4 times (early, mid, late bloom); > 0.1 ml nectar; > 0.1 g pollen; >50¢g
flower from 8 or more trees
Residue QA/QC Nectar and pollen spike recoveries = 81-120%

Results: Single foliar applications of sulfoxaflor across different growth stages of peach

trees at a nominal application rate of 0.090 |b ai/A — yielded detectable residues of sulfoxaflor
in all matrices (Figures F-12 and F-13). Recoveries of metabolites were lower and more variable
with less consistent patterns compared to the parent material. Sulfoxaflor accounted for the
majority of total sulfoxaflor residues (TSR) in all matrices. Mean sulfoxaflor residues were
greatest in pollen, followed by whole flowers and nectar. In general, sulfoxaflor residues were
greatest in plot 3 {(application made at BBCH 61), however, samples were collected immediately
after application. In plots 1 and 2, maximum detected sulfoxaflor concentrations were typically
detected at the first or second sampling event corresponding to between 3 and 7 days after
application {DAA). Sulfoxaflor residues in plot 3 at 3 to 7 DAA were comparable to those in plots
1 and 2, suggesting that recoveries are comparable regardless of growth stage at the time of
application.

Pollen- The maximum measured sulfoxaflor concentration was detected in plot 3 (269 mg/kg, 1
DAA). The order of maximum measured concentrations was plot 3 (269 mg/kg, 1 DAA), plot 5
(108 mg/kg, 2 DAA), plot 4 (98.9 mg/kg, 1 DAA), plot 2 (40.4 mg/kg, 2 DAA), and plot 1 (4.76
mg/kg, 7 DAA). All metabolites were detected in pollen collected from all 5 plots. Similar to the
parent material, all metabolites had maximum measured concentrations in plot 3 (application
made at BBCH 61). The parent material exhibited steady declines following maximum residues
levels (1 to 5 DAA). The metabolites X11719474, X11721061, and X11519540 also exhibited
declines, whereas the other metabolites had more variable responses over the sampling
period.

Nectar- The order of maximum measured sulfoxaflor concentrations was plot 3 {(0.398 mg/kg, O
DAA), plot 2 (0.277 mg/kg, 4 DAA), plots 1 and 4 (0.176 mg/kg,6 and 0 DAA, respectively), and
plot 5 (0.0719 mg/kg, 1 DAA). No metabolites were detected in plots 4 or 5, X11719474 was the
only metabolite detected in plots 1 and 2, and X11719474 and X11721061 were the only

two metabolites were detected in plot 3. Sulfoxaflor was the only analyte that exhibited steady
declines following maximum detection during the sampling period.
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potential exposure risks to pollinators in the field. Two separate trials were conducted, at
locations in North Carolina and California. Two subplots at each trial location received two foliar
applications (8-10 days pre-bloom and at bloom) of Closer® SC at a nominal application rate of
0.070 Ib ai/A {(cumulative application of 0.140 Ib ai/A). Whole plant, nectar, and pollen samples
were collected 0, 1, 2, 7, and 21 days after last application (DALA) to quantify sulfoxaflor and
metabolite decline in each matrix. Samples were collected and analyzed by validated analytical
methods to determine the residue concentrations. A summary of the study elements is
provided below.

Study Element | Description

Test Substance GF-2032 (21.8% a.i.241 g/1)

Crop Pumpkin

Variety Progress (NC) and Connecticut (CA)

Sites/Location 2 sites (Belvidere, NC and Zamora, CA)

Application Methods Commercial backpack sprayer

Application Rates (Ib ai/A) | 0.071x 2 @ 7 days apart (0.142 total)

Application Timing NC Site: 1°t Appl @ ~10 d pre-bloom; 2" appl during bloom (BBCH 62-
63). CA Site: 1" appl @ ~8 d pre-bloom; 2™ appl. during early bloom
(BBCH 60-61)

Matrices Hand collected nectar, pollen, whole plant

Design 2 replicate plots/site; 2 sites

Sample Timing 0, 1, 2, 7 & 21 DALA; with control whole plant sample before first
application

Residue QA/QC Nectar and pollen spike recoveries near LOQ for 8 samples had
recoveries ranging from 128-911% of nominal; Recoveries of spikes
made 100-1000X the LOQ were within the acceptable range of 70-120%

Results. Immediately after application, sulfoxaflor residues in pumpkin nectar and pollen from
the NC site were much greater than those measured from the CA site, by approximately two
orders of magnitude (Figures F-14 and F-15). By two days after the last application, sulfoxaflor
residues measured in the NC site declined by two orders of magnitude in pollen and a factor of
5 in nectar. Residues measured from the CA site remained near or below the level of
quantitation.
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one replicate 200-m? treated plot enclosed by a tunnel (ca. 5.0 meters wide by 40.0 meters
long by 2.5 - 3.5 meters high) covered in plastic/light plastic gauze to ensure good

ventilation. A control plot was not included in the study design. Each tunnel contained two
commercial honeybee (Apis mellifera L.) colonies and one waterer. Colonies were placed in the
tunnels at the beginning of flowering before the application, i.e., 12 days (Trial 1), 5 days (Trial
2), 3days (Trial 3) or 1 day (Trial 4) prior to the first sampling event. The hives in each tunnel
were equipped with pollen traps, which were inserted on the hive entrance either on sampling
day or on the day before, taking care that all flowers within a tunnel were closed and no pollen
from the day before could be collected. Applications were made during flowering, and
honeybees were used as the exclusive sampling device for nectar and pollen. Waterers were
removed during application. Forager bees for nectar collection and pollen from the pollen
traps were collected prior to application, and at 1, 3, 5, and 6-8 DAA. A summary of the study

elements is provided below.

Test Substance

GF-2626 (11.8% a.i.)

Crop

Pumpkin

Variety

Koshare yellow (Germany) and Potimarron (France)

Sites/Location

4 sites (Pforzheim and Bodelshausen, Germany & Lannes and Fourcés,
France)

Application Methods

Commercial boom sprayer

Application Rate (Ib ai/A)

0.042 Ib ai/Ax 1

Application Timing

Germany 1 mid flowering (BBCH69), Germany 2 early flowering
(BBCH61), France 1 & 2 early-mid flowering (BBCH65)

Matrices Honey bee-collected nectar and pollen. Nectar was extracted from bee
honey stomachs and pollen from pollen traps outside the hive. /

Design 1 tunnel plot/site; 4 sites. Single composite samples/event

Sample Timing 1, 3,5 & 6-8 DALA and prior to application

Residue QA/QC Nectar and pollen spike recoveries were within the acceptable range of

70-120%

Results. Maximum sulfoxaflor residues ranged from 0.0845 mg/kg (France Trial 2) to 0.162
mg/kg (Germany Trial 1) in pollen, and from 0.0119 mg/kg (Germany Trial 1) to 1.36 mg/kg

(France Trial 2) in nectar (Figure F-16 and F-17). Interestingly, the difference in initial maximum
residue values of nectar and pollen was greater among sites within each country compared to
between countries. This illustrates the unpredictable nature of residues in plant pollen and
hectar as related to trial location. By 3 days after application, residues declined to less than half
the values measured on day 1.
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seasonal rate of 0.140 |b ai/A, applied in two application timings at the minimum retreatment

interval of 7 days. Whole pla

nts were collected from each site prior to treatment, and

whole plant and flower samples (for nectar and pollen) were collected from early- through late-
bloom for residue analysis (0 through 14 DALA). Samples were collected and analyzed by

validated analytical methods to determine the residue concentrations. A summary of the study
elements is provided below.

feseription..... ... -
Test Substance GF-2032 (21.8% a.i.)
Crop Strawberry
Variety Radiance (FL) and Albion (CA)

Sites/Location

2 sites (Dover, FL and Yuba City, CA)

Application Methods

Commercial boom sprayer

Application Rates (Ib ai/A)

0.071 x 2 @ 7 days apart (0.142 total)

Application Timing

FL Site: 1% Appl pre-bloom (BBCH 61); 2" appl during early bloom
(BBCH 62). CA Site: 1°t appl pre-bloom (BBCH 61); 2™ appl. during early
bloom (BBCH 61)

Matrices Hand collected nectar, pollen, whole plant (nectar from centrifuged
flowers)

Design 3 replicate plots/site; 2 sites

Sample Timing -14 (CA) or-7 (FL), 0, 1, 2, 7 & 14 DALA

Residue QA/QC Pollen spike recoveries near LOQ were occasionally 1.5X expected

result; Recoveries of spikes made 100-1000X the LOQ were within the
acceptable range of 70-120%

Results: Two foliar applications to strawberry plants at 0.070 |b ai/A/application (based on a

maximum seasonal rate of O.

140 Ib ai/A), yielded detectable residues of sulfoxaflor in nectar,

pollen and whole plants at both trial sites (Figures F-18 and F-19). Maximum mean
concentrations of sulfoxaflor observed at the California trial {0 DALA) were 65.3 mg/kg in pollen
and 15.2 mg/kg in nectar. Maximum mean concentrations of sulfoxaflor at the Florida trial (O
DALA) were 18.8 in pollen and 1.41 in nectar. Initial concentrations (Day 0) in nectar and pollen
measured in the CA site were 10X and 3X greater compared to those from the FL site. By 2 days
after the last application, residues of sulfoxaflor in pollen and nectar measured in strawberries

at the CA site declined by an

order of magnitude, while those from the FL site declined by 2-3X.
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Southern France {Lot-et-Garonne). The test item, GF-2626, was applied to strawberry plants
and residues of the active ingredient, sulfoxaflor, was measured in nectar and pollen. The study
consisted of one treatment group per trial and one application in the test item treatment group
per trial, at a target rate of 24 g a.i/ha (nominal). Six (trials 1 through 3) and four (trial 4)
bumblebee colonies were placed in each tunnel at the beginning of flowering, before
application. Nectar and pollen samples were collected from forager bees on five dates, once
before application and four times post application. Trials 1, 2, and 4 were sampled on days 1, 3,
5, and 7 after application and trial 3 was sampled on days 1, 3, 6, and 7 after

applications. Samples were collected and analyzed by validated analytical methods to
determine the residue concentrations. A summary of the study elements is provided below.

Test Substance

GF-2626 (11.8% a.i.)

Crop Strawberry
Variety Clery (Germany 1, France 2), Malvina (Germany 2), Garringuette
(France 1)

Sites/Location 2 sites (Wiittembuerg Germany and Lot-et-Garonne France)

Application Methods

Commercial boom sprayer in Germany and a backpack sprayer in
France

Application Rates (Ib ai/A)

0.021 b ai/Ax 1

Application Timing

All sites applied during growth stage BBCH65

Matrices Pollinator (bumble bee) collected nectar and pollen.

Design 2 replicate plots/site; 2 sites

Sample Timing 1,3,5 &7 DALA

Residue QA/QC Nectar and pollen spike recoveries were within the acceptable range
of 70-120%

Results: One application of GF-2626 was applied to strawberry plants, under confined semi-
field conditions, at a nominal application rate of 24.0 g ai/ha —yielded detectable residues of
sulfoxaflor in nectar and pollen samples (Figures F-20 and F-21). No resides of sulfoxaflor were
detected in nectar and pollen samples at or above the LOD in untreated control samples taken
before application in all trials. Overall, pollen and nectar residues were greater in samples
collected from the France trials compared to those collected from Germany. Sulfoxaflor
residues showed a clear decline in both matrices from the sampling directly after application to
the last sampling date. In all four trials, residues were greater in pollen than nectar. Residues in
pollen peaked immediately following application and declined throughout the duration of the
exposure. Residues in nectar were slightly more variable, with maximum detections occurring
immediately following application in Trials 1 through 3 and on the third sampling event in Trial
4. The maximum sulfoxaflor residue values detected in strawberry nectar and pollen were
0.894 mg/kg and 12.7 mg/kg, respectively.
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applications of GF-2372 at a nominal application rate of 0.09 |b ai/A. The first

application occurred approximately 7 days prior to full bloom. The second application

occurred during full bloom, seven days after the first application (DAFA). There were 10
sampling events during the study, five occurred after the first application and the remaining five
occurred after the second application of GF-2372. Sampling events occurred on ODAA, 1DAFA,
2DAFA, 4DAFA, 7DASA, 1DASA, 2DASA, 4DASA, 9DASA, 11DASA, 14DASA (days after second
application). During each sampling event a minimum of 12 sunflowers were collected from each
plot. Pollen was collected from the sunflowers at each sampling event and nectar was collected
from the flowers when available. Samples were collected and analyzed by validated analytical
methods to determine the residue concentrations. A summary of the study elements s
provided below.

StudyEIement ........ Description ............................. .

Test Substance GF-2372(49.4% a.i.)

Crop Sunflower

Variety Peredovik

Sites/Location Stillwell, KS

Application Rates (b ai/A) | 0.090 x 2 @ 7 days apart (0.18 total)

Application Timing 7 days pre-bloom (BBCH61) & 7 days after the 1 in full
bloom (BBCH65)

Matrices Hand-collected nectar and pollen

Design 1 control and 1 treatment plot at 1 site

Sample Timing 0,1,2,4,7DAFA+1,2,4,9,11, and 14 DASA

Residue QA/QC Pollen spike recoveries near LOQ were occasionally 2X expected result;
Recoveries of spikes made 100-1000X the LOQ were within the
acceptable range of 70-120%

Results: Two (7 days prior to bloom and 7 days after the first application at growth stages BBCH
61& 65, respectively) foliar applications of GF-2372 to sunflower plants at a nominal application
rate of 0.09 |b ai/A — yielded detectable residues of sulfoxaflor in nectar and pollen samples
(Figures F-22 and F-23). No sulfoxaflor residues greater than the LOQ were observed in any
untreated control samples, with the exception of three nectar control samples with residues of
0.00648, 0.00163, and 0.00281 mg/kg on 1DALA, 4DALA, and 7DALA, respectively. Sulfoxaflor
residues in nectar and pollen exhibited a steady decline from following maximum

detection. Residues in pollen peaked immediately following the first application (5.34 mg/kg,
ODAFA), whereas residues in nectar peaked following the second application (0.473 mg/kg,
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Appendix H. Previously Reviewed Honey Bee Tier |l Tunnel Studies

A total of six Tier Il semi-field {tunnel) studies were submitted by the registrant examining the
effects of sulfoxaflor on the honey bee at the colony-level. As noted in the previous Section 3
ecological risk assessment {D382619), there are uncertainties associated with the results from
these studies, but they are included here for completeness purposes. The salient features and
primary risk conclusions associated with each of the six semi-field studies are summarized in
Table H-1. A discussion of measured effects of sulfoxaflor on various individual and colony-
level endpoints is provided below.

Study Design Summary. All six tunnel studies differed substantially in their overall design. For
example, Hecht-Rost (2009) used a regression-type design which included five different
application rates ranging from 0.006 to 0.088 Ib ai/A with one replicate (tunnel) per treatment.
Similarly, Ythier (2012) evaluated four different application rates ranging from 0.045 t0 0.134 |b
ai/A) with one replicate tunnel per treatment. The studies by Schmitzer (2010; 2011a,b,c) used
a hypothesis-based test desigh with fewer treatments but three replicate tunnels per treatment
with application rates ranging from 0.004 to 0.043 |b a.i./A. Although this design permitted
statistical analysis via hypothesis testing, the high variability in response endpoints combined
with the small number of replicates (3) resulted in low statistical power for detecting potential
treatment-related effects in the vast majority of comparisons. Therefore, observed differences
in mean responses across treatments are also emphasized in addition to statistical differences
to determine whether any trends were apparent across treatments/controls.

Regarding the timing of pesticide applications, Schmitzer (2010) evaluated sulfoxaflor
applications during and after bee flight, while Schmitzer (2011a,b) evaluated applications prior
to bloom in addition to during and after bee flight. Schmitzer {2011c), Ythier (2012), and Hecht-
Rost (2009) evaluated applications only during bee flight.

The duration of the observation period post-application also differed widely across studies.
Hecht-Rost (2009) and Schmitzer (2010) included no observations after hives were removed
from the exposure tunnels. Schmitzer (2011a,b,c) included a 10-d, 17-d and 90-d post tunnel
(post-exposure) observation period, respectively. Ythier (2012) evaluated effects after 7 days
post exposure.

It is also important to note that the time of year when each study was initiated also differed
among the studies. Tests were started in June (for Schmitzer 2011a), July (for Schmitzer
2011b), August (for Hecht-Rost 2009, Schmitzer 2010, and Ythier 2012) and October (for
Schmitzer 2011c). Since honey bee colonies typically show strong seasonal increases and
declines over the course of spring, summer and fall, the timing of the study can be an important
factor to consider when interpreting the results.

Lastly, in terms of the relevance of the foliar applications to the proposed registration of
sulfoxaflor in the US, it is noted that all but the Ythier (2012) study used application rates that
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were substantially below the maximum proposed application rate in the US (i.e., below single
rate of 0.133 |b ai/A and the yearly maximum rate of 0.266 |b ai/A).

Forager Mortality. Five of the semi-field studies summarized in Table H-1 included measures of
forager bee mortality determined from observations of dead bees collected away the hive and
from dead bee traps at the hive entrances during the period of confinement in the tunnels. In
general, the mortality pattern of adult forager bees was similar across the five tunnel studies. A
spike in mortality up to 20 times that of control hives was observed on the day of pesticide
application (0 day after application; ODAA). Subsequent to ODAA, forager bee mortality
declined sharply and recovered to levels similar to control hives within 3 days, sometimes less.
For studies that included identical application rates during and after bee flight (Schmitzer 2010;
20113a,b), the magnitude of forager bee mortality was generally greater when pesticide was
applied during bee flight compared to after bee flight, likely reflecting the combined effect of
exposure via direct contact and via contact and/or ingestion residues on plants. The lack of
sustained mortality of adult foragers following pesticide applications at rates from 3-67% of the
maximum single rate proposed in the US suggests that the direct effects of sulfoxaflor on
foraging bees (i.e., those effects resulting from exposure from direct contact with spray
droplets and residues on plants) are relatively short-lived. However, the potential for indirect
effects of short-term loss of foragers on brood development and colony strength over the
longer-term (e.g., through pre-mature recruitment of hive bees into the forager work force) at
maximum US application rates has not been quantified. Although Ythier (2012) used the
maximum single and seasonal application rates, they did not quantify the effects of sulfoxaflor
on forager bee mortality since this study was intended to measure sulfoxaflor residues in plant
tissues, not biological effects.

In the context of toxicity from dried residues on plants, the lack of sustained mortality to
forager bees from residues applied after bee flight is consistent with the results from the foliar
residue toxicity study (MRID-47832512) which showed <15% mortality after exposure to aged
foliar residues from 4 hours to 24 hours.

Forager Flight Activity. The effect of sulfoxaflor on forager bee flight activity generally reduced
the activity immediately following pesticide application. Hecht-Rost (2009), Schmitzer (2010}
and Schmitzer (2011a, b) all reported reductions in flight activity up to 5 times lower than
controls on ODAA. By 3DAA, however, flight activity was similar to control levels in these
studies. No obvious treatment-related effects on flight activity were reported by Schmitzer
(2011c); however, the application rates used were very low relative to the proposed maximum
US rate (3-16% of the maximum proposed rate). Overall, these results suggest that at rates
from 3-67% of the maximum single rate proposed in the US, the direct effects of sulfoxaflor on
flight activity of foraging bees (i.e., those effects resulting from exposure from direct contact
with spray droplets and residues on plants) are relatively short-lived. The effects of sulfoxaflor
on the flight activity of foraging bees at maximum application rates proposed in the US have
not been quantified.
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Behavior Abnormalities. Similar to adult forager mortality and flight activity, the occurrence of
behavior abnormalities (e.g. uncoordinated movement, spasms or an intensive cleaning
behavior) was short-lived at the studied application rates (3-67% of US maximum). The
frequency of these behavioral abnormalities was relatively low and they were not sustained
beyond 2 days after pesticide application.

Brood Development. The suitability of the submitted semi-field studies for quantifying the
effects of sulfoxaflor on developing honey bee brood is very limited, even when they are
considered apart from limitations associated with the use of low application rates. Hecht-Rost
(2009) and Schmitzer (2010) evaluated brood after only 7 and 9 days exposure, which is far
short of the recommended duration of semi-field studies by OECD Guideline 75. A longer post-
exposure evaluation time is necessary in order to evaluate the effects over an entire honey bee
brood cycle (21 days for workers). Furthermore, these two studies also held bees in tunnels for
much longer than recommended prior to exposure (8-11 days vs. 2-3 days recommended by
QECD Guideline 75), which may have confounded interpretation of brood development results
as colony bees may have experienced undue stress from prolonged confinement of hives in the
tunnel. Schmitzer (2011c) included a long post-exposure observation period (3 months);
however, the study was initiated in late October and brood development and colony-strength
were already in a state of significant decline due to the late season in which the study was
conducted. This uncertainty is supported by the lack of discernible effects on brood at 14DAA
by either reference toxicant (dimethoate or fenoxycarb) used in the study. Ythier (2012)
evaluated brood pattern at 10DAA and 17DAA (close to an entire brood cycle), but did not
include a control treatment in order to make appropriate comparisons. It is noted, however,
that this study was not designed to provide a comprehensive evaluation of biological effects;
rather it was designed to quantify sulfoxaflor residues in various plant matrices. Although pre-
and post-application assessments of brood can be compared (Table H-1.), it is not possible to
distinguish the effects of tunnel confinement from those of sulfoxaflor on brood development
based on pre- and post-exposure comparisons alone. Adverse effects resulting from tunnel
confinement in the cotton study by Ythier (2012) is considered possible (if not likely) because
cotton pollen is known to be a sub-optimal source of pollen to honey bees (Vaissiere et al.,
1994) and bees were not able to maintain sufficient pollen stores over the course of the tunnel
exposure.

Apart from their low applications rates {(16-32% of the proposed US maximum), the two studies
with the most suitable desigh for evaluating the effects of sulfoxaflor on honey bee brood are
Schmitzer (2011a,b). Both studies included adequate post-application observation periods (20-
53 days), used three replicates/treatment, and tracked the development of a defined cohort of
marked brood over time (rather than overall brood pattern on the comb). By following the
development of individual brood, two indices of brood development were derived (i.e., brood
termination index and brood compensation index) according to OECD Guideline 75. The brood
termination index is simply the proportion of brood that fails to develop fully through
emergence. The brood compensation index is a reflection of the average of the five
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development stages achieved by the brood cohort (with 1 = egg, 2 = young larvae, 3 = old
larvae, 4 = pupae, 5= empty cell [emerged] or cell re-filled with egg/larva).

In both studies, Schmitzer (2011a,b) reported a high average brood termination rate in control
hives of 56% and 65%, respectively. This means that over half the brood in control hives failed
to emerge and transition to adult bees. Although no specific acceptability criteria have been
defined by OECD for this index in controls, these values exceed brood termination rates of
controls reported by an inter-laboratory study supporting the development of OECD Guideline
75 (Schur et al., 2003). Notably, Schur et al. reported that brood termination rate in control
hives varied from 8% to 43% in a ring-test of five trials of the OECD 75 tunnel study design. The
authors attributed the high brood termination rates (32-43%) in three trials to poor weather
conditions that occurred during the studies. In a recent review of historical control data for
brood termination rate, Pistorius et al., {2011) correlated increases in control brood
termination rate with lateness in the season of test initiation and smaller available forage area
in the tunnels. Regardless of the source of the high brood termination rate in the control
treatments from Schmitzer (2011a,b), it likely reflects stress on the bees caused by the study
desigh and creates substantial uncertainty as to the ability to detect the potential effects of
sulfoxaflor on developing brood. A large increase in brood termination rate (98-100%) was
observed for the reference toxicant (fenoxycarb) for these two studies, which indicates that
despite the high larval mortality in control hives, a major catastrophic impact on brood could be
detected. Importantly, the application rates of fenoxycarb (300 g ai/ha or about 2X the
maximum single application rate identified in the US) are specifically intended to cause
catastrophic impacts on developing brood in order to demonstrate that the study design was
sufficient to detect effects on brood. Although the effects of sulfoxaflor applications on brood
development are uncertain due to high mortality of larvae in controls, these results suggest
that the overall effects were less than the catastrophic losses experienced by the colonies
exposed to the reference toxicant.

The results from the brood compensation index indicated no obvious or statistical differences in
treatments compared to controls by 22DAA and 21DAA for Schmitzer (2011a,b), respectively.
The average brood compensation rate in control and sulfoxaflor-treated hives ranged from 3.0
to 4.2. This indicates that on average, honey bee broods were able to reach an older larval or
pupal stage. Therefore, these results suggest that the high brood termination rate discussed
previously occurred principally at the latter stages of brood development. Since the brood
compensation and termination indices are related, the uncertainty associated with high brood
termination rate in controls also impacts the interpretation of the brood compensation index
responses. In both studies, a large reduction in brood compensation index {1.7-1.9) indicates
the effects of the reference toxicant (fenoxycarb) were discernible in this study.

Taken as a whole and in consideration of their respective limitations, the results from the six

tunnel studies are unable to conclusively demonstrate whether sulfoxaflor applications
adversely impact brood development, even at the lower application rates used.
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Colony Strength. Measures of colony strength (number of bees occupying the combs) were
available from 5 of the 6 tunnel studies submitted (Table H-1). Assessment relative to
concurrent control hives was possible in 3 studies {(one study had no concurrent control and the
other had compromised controls). In general, effects of sulfoxaflor on colony strength were
slight or not apparent with the three studies with controls (Schmitzer 2011a,b,c). A 15-28%
reduction in mean colony strength was apparent through most of the exposure period for the
treatment with the two highest application rates (0.043 |b ai/A pre-bloom and after flight).
However, a similar study conducted by the same authors {(Schmitzer 2011b) found no obvious
difference in colony strength with 0.043 Ib ai/A applied pre-bloom. Similarly, Schmitzer (2011c)
found no obvious difference in colony strength of treatments compared to controls by 14DAA.
However, it should be noted that application rates used in this study were very low (3-16% of
US maximum) and it was conducted late in the season as colonies were in a natural state of
decline in terms of brood production.

When colony strength is evaluated by comparing pre- and post-application measurements
within a sulfoxaflor treatment, no treatment-related difference is apparent in the study by
Hecht-Rost (2009) measured at 7DAA or Ythier (2012) measured at 10 days after first
application {10DAFA and 17DAFA. The similarity in colony strength measurements taken pre-
and post application within and among all treatments reported for the cotton study (Ythier
2012) implies that conditions of the sulfoxaflor treatments did not result in an obvious decline
in mean colony strength by 17DAFA, even at the maximum US application rate of 2 x 0.134 Ib
ai/A. Although lack of a current control and limited observation period precludes definitive
conclusions regarding the effect of sulfoxaflor on colony strength in this study, these results
suggest that major impacts on honey bee colony strength are not apparent with sulfoxaflor
applications at the maximum US application rate, at least over the short term (e.g., 17DAFA).

Overall Conclusions from Tier Il Assessment. Results from the Tier Il semi-field studies suggest
that at the application rates used (3-67% of US maximum), the direct effects of sulfoxaflor on
adult forager bee mortality, flight activity and the occurrence of behavioral abnormalities is
relatively short-lived, lasting 3 days or less. Direct effects are considered those that result
directly from interception of spray droplets or dermal contact with and ingestion of foliar
residues. The direct effect of sulfoxaflor on these measures at the maximum application rate in
the US is presently not known. The effect of sulfoxaflor on brood development is considered
inconclusive due to the aforementioned limitations associated with these studies. When
compared to controls, the effect of sulfoxaflor on colony strength applied at 3-32% of the US
maximum proposed rate was either not apparent or modest at most (based on one study).
Sulfoxaflor applied to cotton foliage up to the maximum rate proposed in the US did not result
in an observable decline in mean colony strength by 17DAFA when compared to colonies
assessed 3 days prior to application. Additional data would be needed to determine the
potential effects of sulfoxaflor applications on brood development and long-term colony health
at the maximum application rates proposed in the US. Such data would include one or more
Tier Il semi-field tunnel studies conducted according to OECD 75 guidance. It is further noted
that the high variability in sulfoxaflor residues from the cotton residue study and the nature of
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the cotton flowering introduces uncertainty in the extrapolation of these residue results to
other crops. Therefore, additional data on the nature and magnitude of sulfoxaflor residues in
one or more pollinator-attractive crops would be needed to address this source of uncertainty.
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Table H-1. Summary of Tier Il colony-level studies conducted with sulfoxaflor
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Pre-bloom, after flight:
dermal, oral

Pre-bloom, after flight:
dermal, oral

During flight: 0.006- During flight: Pre bloom: 0.043 Ib Pre bloom: 0.043 Ib During flight: During flight:
0.088 Ib ai/A 0.021-0.043 Ib ai/A (24 | ai/A (48 g ai/ha) ai/A (48 g ai/ha) 0.004, 0.007, 0.021 Ib 0.045 b ai/Ax 1
| (6-99gai/ha) & 48 g ai/ha) ai/A (50 g ai/ha x 1)
. After flight: 0.021- After flight: 0.021 Ib (4, 8, 24 g ai/ha) 0.045 Ib ai/Ax 2
. After flight: 0.043 Ib ai/A aif/A (24 g ai/ha) (50 g ai/ha x 2)
. 0.043 Ib ai/A (24 & 48 g ai/ha) 0.089 |b ai/Ax 2
L (48 g ai/ha) During flight: 0.021 Ib (100 g ai/ha x 2)
. During flight: 0.021 Ib ai/A (24 g ai/ha) 0.134 Ib ai/Ax 2
ai/A (24 g ai/ha) (150 g ai/ha x 2)
1 3 3 3 3 1
4-67% 16-32% 16-32% 16-32% 3-16% 34-100%
Phacelia Phacelia Phacelia Phacelia Phacelia Cotton
Direct contact, Direct contact, dermal, During flight: Direct During flight: Direct Direct contact, dermal, Direct contact, dermal,
dermal, oral oral contact, dermal, oral contact, dermal, oral oral oral

In-Tunnel Exposure:

In-Tunnel Exposure:

In-Tunnel Exposure:

In-Tunnel Exposure:

In-Tunnel Exposure:

(pre-application) 11d
(post-application) 7d

Post Tunnel Obs.:

(pre-application) 8d
(post-application) 9d

Post Tunnel Obs.:

od

August

od

August

(pre-application, after
& during flight) 3d
(pre-application, pre-
bloom) 0d

(post-application, after
& during flight) 7d
(post-application, pre-
bloom) 10d

Post Tunnel Obs.:
20d

(pre-application, after
& during flight) 10d
(pre-application, pre-
bloom) 0d

(post-application, after
& during flight) 7d
(post-application, pre-
bloom) 17d

Post Tunnel Obs.:
53d

(pre-application) 8d
(post-application) 7d

Post Tunnel Obs.:
90d (colony survival)

October

In-Tunnel Exposure:
(pre-application) 3d

(post-application) 10d

Post Tunnel Obs.:
7d

August-September
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June

July

Mortality

Day 0: up to 7X

increase (treatment

dependent)
Day 3-7: = control
levels;

Day 0: Up to 20X
increase

Day 3-7: = control
levels

Day 0-1: up to 8X
increase in mortality
Days 2-7: treat =
controls

Days 8-27 {post
tunnel): treat = controls

Day 0: up to 3X I
Daysl1-7: no consistent
difference vs.
controls**

Day O: up to 4X ;
Day 1-7: treatments =
controls

Not assessed

Day 0: up to 5X
decrease (dose-
dependent)
Day 3-7: Dose-
independent
decrease

Day 0: up to 2X
decrease

Days 1-7: treatment =
controls

Some reduction seen
(during and after bee
flight), but recovery to
control levels by D2-4

Day 0: some (<50%)
reduction vs. controls
Day 1-7: treatment =
controls

No obvious treatment
related effects on
foraging activity, but
late season may have
confounded results

Not assessed

Light intoxication
symptoms (DOAA
only)

Some behavioral
abnormalities < 2DAA

Some behavior
abnormalities observed
on ODAAIn 1
treatment, none
thereafter

No behavioral
abnormalities observed
at any treatment

Some behavior
abnormalities observed
on ODAA in 24 g ai/ha,
none thereafter

Not assessed

Treat vs. Control:

Treat vs. Control:

Treat vs. Control:

Inconclusive

Pre vs. Post Appl.:

- Dose-dependent
b in % Larvae

- Dose-dependent. |
in % capped brood

- no statistical or
obvious difference @
9DAA;

Pre vs. Post:

- no statistical or
obvious differences;

- modest |, % capped
and P % empty cells
may reflect emergence

Brood compensation
index:

- no statistical or
obvious treatment
related effects @
22DAA

- Brood termination
rate:

- inconclusive

Treat vs. Control:
Brood compensation
index:

- no statistical or
obvious treatment
related effects @
21DAA

- Brood termination
rate:

- inconclusive

Treat vs. Control:
Brood pattern: treat =
controls through
14DAA, but late season
may have confounded
results

No control was
included

Pre vs. Post Appl.
Brood pattern:

- %larvae, %pupae,
reduced ~ 2X @
10DAA; - % pollen ™
0% @ 10DAA

- %nectar > pre-appl.
levels

- % adult bees within
20% of pre-appl levels

Treat vs. Control:
Inconclusive

Pre vs. Post Appl.:

Not assessed

Treat vs. Control:
Up to 15-28% reduction
in 48g ai/ha through

Treat vs. Control:
- treatments = controls
up through 60DAA

Treat vs. Control:
- treatments > controls,
but late season may

Pre vs. Post Appl.
Hive strength similar

across treatments
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1. Hecht Rost (2009]

(000 01T 417)

10-25% dose-
independent ,

27DAA (pre bloom) and
15DAA (after flight)

have confounded
results

- By D90AA, only 1/18
colonies failed (8 g/ha)

before and after
application

Limitations*

1. Varroa infestation
in controls

2. Long pre-exposure
period in tunnels
(11d)

3. High variability
among colonies prior
to exposure

4. Short observation
period (7d)

5. 1 rep/treatment
6. Low % larvae in
controls (7DAA)

1. Long pre-exposure
period in tunnels (8d)
2. Short observation
period (9d)

3. High overall
variability within
treatments (n=3)

4. No colony strength
measurements

1. Poor control
performance re: brood
termination rate (56%)
2. High overall
variability within
treatments (n=3)

1. Poor control
performance re: brood
termination rate (65%)
2. Long pre-exposure
period in tunnels (10d)
3. high overall
variability within
treatments (n=3)

1. All colonies in steep
decline in brood
condition due to late
season (Oct). rendering
the ability to detect
treatment effects
uncertain

1. No concurrent
control was included
forinterpreting
biological effects***
2. one replicate /
treatment

3. short observation
period (17d)

Dimethoate
{400g/ha);

- similar brood
pattern as controls
(except % larvae)

- colony strength
similar to treatments;
- sustained “IMin #
dead bees;
-sustained . flight
intensity

Dimethoate (600g/ha); | Fenoxycarb (300g /ha) | Fenoxycarb (300g /ha Dimethoate {600g/ha),
- similar brood pattern - Brood compensation: | & Dimethoate Thiamethoxam (50g

as controls sustained | vs. 600g/ha: /ha):

- sustained Min # dead controls over 22DAA - colony strength: - Brood pattern: similar
bees; - Brood termination: generally sustained J. to controls through

-sustained J.flight
intensity

major impact (98%)

- colony strength:
generally sustained
reduction vs. controls

- brood compensation:

sustained |

- Brood termination:
major impact (98-
100%)

14DAA

Not assessed

* Except for Ythier

(2012), these limitations are in addition to the use of application rates below the proposed U.S. maximum single rate of 0.133 Ib ai/A
** 1 of 3 tunnel replicates at 48 g ai/ha showed increased mortality over days 1-7AA, but it is uncertain if this is treatment related.
*** this study was designed to assess residues of sulfoxaflor in plant and hive matrices, not biological effects.
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calculated for each assessment day and colony.

Residue samplings on various honey bee and plant matrices were conducted during the study
over seven sampling events during full bloom {-1, 0, 1, 2, 3, 4, and 7 DAA). Pollen loads from
forager bees were collected using pollen traps set up on the hives the evening before each
sampling event. The traps were emptied by the end of bee flight each sampling day, and pollen
was transferred to amber glass vials using forceps. Forager bees were collected as they
returned to the hive using nets, then the bees were transferred to jars containing dry ice and
stored frozen until honey stomach processing could be completed. Honey stomachs were
removed in the laboratory and stored in autosampler vials (2-ml), which were then placed into
an amber glass vial. Whole plants were sampled from at least 12 areas of the plot by pulling
them from the ground, and attached roots were removed before double-bagging the plant
samples.

Adult Mortality. Adult foraging bees exposed to GF-2032 at rates of 0.090, 0.071, and 0.023
Ib a.i./A (during flight) exhibited a statistically-significant increases in mortality of up to 20X
the rate observed in controls on the day of application. This increase in mean daily worker
bee mortality was short lived, however, having returned to not significantly different from
controls by 2DAA (for the 0.023 Ib a.i./A treatments) and 3DAA (for the 0.071 and 0.090 Ib
a.i./A treatment). Significant spikes in mortality were seen in the 0.071 treatment level until
the end of observation 9DAA.
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Relatively low number of replicates in the treatment and control groups (n = 6).
Only one application method was tested to determine magnitude and decline kinetics

of residues in the various matrices.
Transit and storage stability of the residue samples were not assessed.
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Appendix J. European Colony Feeding Study (Szczesniak (2017; MRID 50444502)
Executive Summary

The effects of the sulfoxaflor formulated end-use product Closer (GF 2626; 12% a.i.) was
evaluated in a honey bee (Apis mellifera) colony feeding study. Colonies were provided 200 mL
of diets containing untreated 50% sucrose (control) or sucrose dietsat 0.02, 0.1, 0.5, 2, or4 mg
ai/kg each day for 10 consecutive days. Six colonies were used in each treatment group; five of
the colonies were used for biological measurements and one colony was used for monitoring
residues. Two additional treatments (each with 3 colonies) received diets containing reference
toxicants dimethoate or fenoxycarb). Study colonies ranged in size from 7849 to 9,945 adult
bees. Following the 10-day exposure phase of the study, the colonies were monitored through
the spring of the following year (i.e., overwintering). Colony condition assessments (CCAs were
conducted twice before the exposure phase, 12 times after the exposure phase and once after
overwintering. Bee mortality was evaluated daily from 4 days before feeding (4 DFB) to 44 days
after feeding (44 DAF). Two complete honey bee brood (egg - larvae - pupae) cycles were
evaluated: brood cycle 1 from 1 DBF to 20 DAF and brood cycle 2 from 15 DAF to 43 DAF during
which time brood development indices were measured.

The lowest observed adverse effect concentration (LOAEC) in this study is based on sustained
and statistically significant (p<0.05) differences (reductions) relative to controls in the number
of adults bees and brood; increased worker and larval mortality during Weeks 1 and 2 after the
10-day exposure period; reductions in colony weight; and, reduced honey stores after
overwintering in colonies exposed to sulfoxaflor at nominal dietary concentrations of 2 mg
ai/kg (measured 1.85 mg ai/kg). The no observed adverse effect concentration (NOAEC) is 0.5
mg ai/kg (measured 0.47 mg ai/kg). Although this study is classified as supplemental, it is
considered scientifically sound and may be used quantitatively in risk assessment. Its
supplemental (quantitative) classification stems from not providing food provisions equally
across the course of the study (and among colonies) and verification of dietary concentrations
only once during the exposure phase of the study.

Study Design

Szczesniak (2017; MRID 50444502) conducted a honey bee (A. mellifera carnica L.) colony
feeding study using either untreated 50% sucrose solution or sucrose solution spiked with the
formulated sulfoxaflor end-use product (Closer™; GF-2626; 12% active ingredient [a.i.]) at
nominal sulfoxaflor dietary concentrations of 0.02, 0.1, 0.5, 2 and 4 mg ai/kg diet. Six colonies
were tested in each group?! in which mg ai/kg 5 colonies were used for biological
measurements and 1 was used for chemical (sulfoxaflor residue) measurements. Two additional
treatments (3 colonies each) were included to test two reference toxicants {i.e., dimethoate,
fenoxycarb). Therefore, the study consisted of a total of 42 colonies. Each of the 42 colonies

21 treatments are also reported as C, T1, T2, T3, T4, and T5, respectively
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the following rates: 2.5 kg/colony (25 DAF); 4 kg/colony (50 DAF); 5 kg/colony (72 DAF); and
size-dependent rations on 100 DAF just prior to overwintering. Hives were treated with formic
acid for Varroa mite control on July 22 (54 DAF) and August 22 (85 DAF).

Biological and chemical measurements were taken prior to and after the initiation of feeding, in
accordance with Table J-1.

Table J-1. Biological and chemical measurements of honey bee (Apis mellifera) colonies in
colony feeding study of sulfoxaflor.

Colony condition assessment Photographic assessment of 2 CCAs before feeding; 12 CCAs post-
(CCA) brood, food stores, adult bees feeding, 1 CCA post-wintering
Counts of dead adults, larvae and
pupae via dead bee traps and on
bottom of hive; visual observation
of bees.
Daily measurement of hive weight
@ 11:30 am.
Monitoring of development of 200
brood cells/hive beginning at egg,

Mortality & behavior Daily from 4 DBF to 44 DAF

Hive weight 5 DBF to 299 DAF

Brood index,

Brood compensation index, Brood cycle #1: 1 DBF — 20 DAF

Brood termination rate

young larval and old larval stages.

Brood cycle #2: 15 DAF-43 DAF

Sucrose consumption

Measurement of remaining test
solution.

Daily, 0 DAF to 10 DAF

Temperature, humidity,

Daily

5 DBF through 299 DAF

precipitation

Counts of Varroa mites collected
on hive traps.

Measurement of sulfoxaflor in
feeding solutions.

Residues in nectar, pollen, bees,
honey, worker jelly.

CCA= colony condition assessment; DAF=days after feeding; DBF= days before feeding.

Varroa Oct 24, 2016

Analysis of sucrose solutions 3 DAF

Residue in hives 2 DBF, 11, 19, 47 DAF

Study Results
A summary of the study results is provided in Table J-2.

Table J-2. Summary of biological and chemical results for honey bee colonies fed sulfoxaflor
for 10 days (MRID 50444502)

Results Summary a)

GF-2626

2016-17, Baden-Wurttenberg, Germany

10 days continuous feeding

0, 0.02, 0.10, 0.50, 2.0, and 4.0 mg ai/kg (Nominal)
<DL, 0.018,0.094,0.47, 1.85, 3.78 mg ai/kg (Measured)
(90%-95% of nominal)

5 (+1 for residue)

Study Attribute

Exposure period &
Concentration

No. Reps. / Treatment
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200 mL sucrlose/day/colony,

renewed daily

42 colonies (sister queens) with 7670 to 9945 adults, 5-10 brood combs, 3-10

honey combs; established 33 days before test initiation

55% . in daily mean consumption @ 4 mg ai/kg relative to controls. No

significant reduction in consumption @ 0.02 — 2 mg ai/kg treatments.

Residues in Hive Matrices Dose-dependent increase in most hive matrices at 11 DAF, steep decline by 19
DAF (except pupae), concentrations ~ LOQ by 45 DAF. Peak concentrations in
nectar > worker jelly> larvae ~ pupae >> pollen
90%-101% among various hive matrices & feeding solution

Adult Bee Mortality o Before Feeding: 21-30 dead bees/d all treatments (NS)

e During Feeding: 3X P @ 4 mg ai/kg (S)

e 1 Wk. Post Feeding: 4X P @ 4 mg ai/kg (122 dead bees/d; NS); 0.02-2 mg
ai/kg = 33-45 dead bees/d, (NS)

e 2 Wk. Post Feeding: 12X P @ 4 mg ai/kg (238 dead bees/d; S); 6X M@ 2 mg
ai/kg (128 dead bees/d; NS); 0.02-0.5 mg ai/kg (NS)

e 3-5 Wk. Post Feeding: Mortality rates were similar among treatments (NS)

Larval and Pupal Bee o Before Feeding: similar mortality rates all treatments (0.3-0.8 dead bees/d;

Mortality NS)

e During Feeding: 7X P @ 4 mgai/kg (S)

e 1 WKk. Post Feeding: 40X M@ 4 mg ai/kg (12.7 dead bees/d; S); 22X 1 @ 2
mg ai/kg (6.8 dead bees/d; S); 0.02-0.5 mg ai/kg = 0.5-0.6 dead bee/d; NS)

e 2 Wk. Post Feeding: 275X @ 4 mg ai/kg (56 dead bees/d; S); 580X P @ 2
mg ai/kg (157 dead bees/d; S); 13X M @ 0.5 mg ai/kg (2.6 dead bees/d; NS);
0.02-0.1 mg ai/kg = 0.9 dead bees/d (S only at 0.02 mg ai/kg)

e 3-4 WKk. Post Feeding: 4 mg ai/kg (5.5 dead bees/d; NS); 2 mg ai/kg (2.8 dead
bees/d; §) 0.02-0.5 mg ai/kg (0.2-0.9 dead bees/d; S only @ 0.02 mg ai/kg in
wk 4)

¢ 5 WKk. Post Feeding: similar low loss rates at all treatments (0.1-0.3 dead
bees/d; NS)

Abnormal Behavior Relatively high number of behavioral abnormalities @ 2 and 4 mg ai/kg

(cramping, locomotion problems, and inactive bees). Abnormalities @ 0.02-0.5

mg ai/kg are similar to controls

Colony Strength (Adults) e 2 & 4 mgai/kg: sustained treatment related reductions in # adults @ 9 CCA
5-11 (34-76%; S)

e 0.1 & 0.5 mg aifkg: slight/sporadic reduction in # adults @ CCA 5-11 (3-25%;
NS)

e 0.02 mg ai/kg: significant reductions at CCA 6, 9-11 (S); poor hive strength in
one hive prior to exposure; not considered treatment related

Brood Strength ¢ 2 & 4 mgai/kg: sustained treatment related reductions in total brood (4 to 8
CCAs; 44%-69%; S); Significant reductions in # eggs, larvae, pupae at multiple
CCAs (S)

e 0.02-0.5 mg ai/kg: slight reductions to slight increases total brood, # eggs,
larvae, pupae (usually < 15%; NS); Significant reduction at CCA5 @ 0.02 mg
ai/kg not considered treatment related

Brood Termination Rate e 4 mgai/kg (15 brood cycle): Significant increase in mean brood termination

(30%-50%; S) monitored from eggs. Small (<20%) to no increase when

monitored from older life stages. No significant increase (NS) in brood

termination rate for the second brood cycle.
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Colonies were fed a total of 2,000 mL of 50% sucrose solution over the 10-day feeding
(exposure) period (i.e., 200 ml/d). Control colonies consumed on average 97% of the sucrose
solution each day while colonies receiving 0.02, 0.1, 0.5 and 2 mg ai/kg sulfoxaflor consumed
between 90% and 97% of the feeding solution each day and there were no statistically
significant differences in the volume of diet consumed between control and sulfoxaflor-treated
colonies (Table J-3). However, colonies fed sulfoxaflor at 4 mg/L diet consumed on average
significantly (p<0.05) less (43% reduction) of the feeding solution relative to controls.

Table J-3. Mean, minimum {Min), and maximum (Max) Consumption (in milliliters per colony per day;
mL/hive/day) of sucrose feeding solutions by control and sulfoxaflor exposed honey bee (Apis
mellifera) colonies during 10-day exposure period.

Treatment . . . .
(mg ai/kg, nominal) Mean (ml/hive/day) Min {mL/hive/day) Max (ml/hive/day)

Control 194.9 174.7 200

0.02 mg ai/kg 195.3 186.5 200

0.1 mg ai/kg 189.5 160.3 200
0.5 mg ai/kg 180.5 172.1 188.4
2 mg ai/kg 185.9 177.2 199.2
4 mg ai/kg 86.9%* 54 112.2

* significantly reduced relative to controls, P<0.01; Mann Whitney test

Residues in Hive Matrices

Single samples of hive matrices {i.e., nectar, pollen, worker jelly) and hive bees (larvae, pupae)
were analyzed for sulfoxaflor on -2 (before dosing), 11, 19 and 45 DAF (Figures J-2 and J-3).
Although the extent of residue sampling was limited (i.e., no replicates and only 4 sampling
events), some distinct temporal patterns emerge in the residue profiles. With the exception of
residues in pupae (Figure J-3), sulfoxaflor residues in the other hive matrices sampled peak on
DAF 11 (i.e., one day after the end of exposure phase of the study) and declined by factors of ~
6 to 8-fold by DAF 19. Sulfoxaflor residues measured in pupae peaked on DAF 19. By DAF 45,
sulfoxaflor residues in all matrices sampled declined to levels near or below the limits of
quantitation (LOQ). These data suggest that sulfoxaflor persistence in hive matrices is ™ 30 days
or less following 10 days continuous exposure. This time period is on the order of a single brood
cycle (21 days).

The highest peak residues measured were in hive nectar (up to 1.5 mg ai/kg), followed by
worker jelly (up to 0.8 mg ai/kg; Figure J-2), larvae (0.28 mg ai/kg), and pupae (0.15-0.2 mg
ai/kg; Figure J-3), and pollen (0.06 mg ai/kg; Figure J-2). Except for pupae, the highest residues
measured where in colonies treated with 2 mg ai/kg; whereas, for pupae, the highest residues
were detected in colonies treated with 4 mg ai/kg. Peak residue concentrations in hive nectar
are approximately 50% of the sulfoxaflor concentration in the sucrose feeding solution which
may reflect degradation and/or dilution with uncontaminated nectar sources. Peak
concentrations of sulfoxaflor in worker jelly are about 25% of those in the sucrose feeding
solution. This further reduction in residue concentrations relative to stored nectar may reflect
additional degradation and/or dilution during bees’ production of worker jelly.
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mean mortality of adults fed 4 mg ai/kg sulfoxaflor was similar {and not significantly different)
from controls. Elevated mortality of adult bees fed 2 mg ai/kg sulfoxaflor was evident only

during Weeks 1 and 2 post-feeding (44.8 and 128 bees/day) the differences from controls were
not statistically significant.

Table J-4. Mean (* Standard Deviation) and total mortality of adult honey bees (Apis mellifera)
recorded before, during and after feeding either untreated (Control) or sulfoxaflor-spiked sucrose
solutions for 10 days.

Before Feeding During Feeding Post Feeding Wk 1 Post-Feeding Wk 2

Treatment

Daily Total | Daily Total | Daily Total | Daily Total

Mean Mean Mean Mean
Control 22.7 18.1 453 15.4 11.7 669 34.6 284 1211 19.5 158 684
0.02 21.3 81 426 12.2 10.6 762 32.8 28.8 1147 25.1 20.5 878
0.10 26.2 20.5 524 13.9 13.9 815 34.3 37.6 1199 20.1 18.5 703
0.50 22.5 14.0 449 14.8 10.9 1168 35.8 45.1 1252 219 18.0 767
2.0 23.8 125 476 21.2 40.0 2699 44.8 52.6 1569 128 89.2 4468
29.5 17.6 49,1* 35.0 4269 238* 1606 8324

Post Feeding Wk 3 Post Feeding Wk 4 Post Feeding Wk 5

Treatment

Daily

Total

Daily

Total

Daily

Total

Table Notes;

Mean Mean Mean
Control 21.0 121 189 103 17.8 = significant (p<0.05)
0.02 169 11.7 590 | 192  10.2 673 | 228 119 684 '"Creaje relative to
trols.
0.10 186  21.1 650 | 147 102 515 | 14.1 9.0 a2z | O™
0.5 17.4 9.6 608 | 456 99.2 1595 | 142 116 426 | Total = total dead bees
2.0 239 266 836 | 14.8 7.8 519 | 144  13.3 431 | among the 5 replicate
hives during the
4.0 294 210 1028 | 157 109 550 | 12.4 101 373 : )
observation period

* = significantly different from controls (p<0.05, Wilcox Test)

No statistically-significant difference was detected in mean larvae/pupae mortality in the lower
3 sulfoxaflor treatments (i.e., 0.02, 0.1, and 0.5) relative to controls, except for 0.02 mg ai/kg
during Weeks 2 (0.9 bees/day) and 4 (0.5 bees/day) (Table J-5). These slight but statistically-
significant increases in immature bee mortality at 0.02 mg ai/kg are not considered by the study
author to biologically significant nor treatment-related. Colonies fed 2 mg ai/kg sulfoxaflor
showed statistically-significant increases in immature bee mortality during Weeks 1 through 4
post-feeding, with daily means of 6.8, 157, 2.8 and 1.2 bees/day, in post-exposure Weeks 1, 2, 3
and 4, respectively (Table J-5). Mean daily mortality in immature bees in post-exposure Week 2
in the 2 mg ai/kg treatment (157 bees/day) was about 3X greater than those in the 4 mg ai/kg
treatment (55 bees/day) during the same week.
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Table J-5. Mean (+ Standard Deviation) and total mortality of larval and pupal honey bees (Apis
mellifera) recorded before, during and after feeding either untreated (Control) or sulfoxaflor-spiked
sucrose solutions for 10 days.

Before Feeding During Feeding Post Feeding Wk 1 Post Feeding Wk 2
Treatment

(mg aifkg) Daily D Total | Daily 0 Total | Daily D Total | Daily D Total

Mean Mean Mean Mean
Control 0.3 0.7 5 0.2 0.5 12 03 1.1 12 0.2 0.5 7
0.02 0.7 2.5 13 0.3 0.8 19 0.6 0.9 21 0.9* 12 30
0.10 0.3 0.6 6 0.1 0.4 7 0.5 1.2 19 0.9 17 31
0..50 0.5 0.9 9 0.5 16 30 0.6 1.1 21 2.6 5.6 92
0.9 14 18 0.8 2.1 43 6.8* 11.0 237 | 157* 265 5488
1.4* 2.1 12.7* 21.9 444 | 55.5* 101 1942

. 0.8 1.1 15 75
Post Feeding Wk 3 Post Feeding Wk 4 Post Feeding Wk 5
Treatment

. i i i Table Notes:
(mg aifke) Daily 0 Total | Daily s Total | Daily D Total

Mean Mean Mean
Control g | * =significant (p<0.05)
0.02 03 05 9| 05* 08 18| 03 06 g | Increase refative to
controls.
0.10 0.2 0.6 7 0.3 14 12 0.1 0.3 4 | Total = total dead
0.50 0.9 2.1 32 0.8 1.9 28 0.2 0.9 6 | larvae + pupae among
2.0 2.8*% 5.1 97 1.2* 2.4 41 0.1 0.3 3 | the 5 replicate hives
during the observation
4.0 5.5 13.8 191 1.7* 3.8 61 0.3 0.8 9 .
period

* = significantly different from controls (p<0.05, Wilcoxon Test)
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Food Provisions

All colonies (including controls) show an overall decline in the numbers of cells containing
pollen during the two CCAs after feeding (Figure J-8). This decline is then followed by a steady
increase in pollen stores over the next 4 CCAs followed by a second gradual decline. The mean
number of cells containing pollen was significantly (p < 0.05) different (reduced) in hives fed
sulfoxaflor at 4 mg ai/kg relative to controls during multiple CCAs. However, beyond this
treatment a consistent concentration-response pattern is not indicated. At two CCAs, the
number of pollen cells is significantly (p<0.05) different (reduced) from controls in hives fed
sulfoxaflor at 0.1 mg ai/kg, but not those fed 0.5 mg ai/kg. Pollen provisions in hives fed
sulfoxaflor at 2 mg ai/kg were significantly (p<0.05) different (reduced) compared to controls
only at 1 CCA while no significant differences were detected from controls in hives fed
sulfoxaflor at 0.02 and 0.5 mg ai/kg at any CCA.

A gradual increase is seen in the number of cells containing honey following feeding in controls
and sulfoxaflor-treated hives over the duration of the CCA measurements. According to the
study authors, the “peaks” in honey stores following dosing likely reflected the supplemental
feeding during the experiment at 16, 25, 50, 72 and 100 DAF. Statistically significant (p<0.05)
differences in honey stores relative to controls were only detected at the 2 and 4 mg ai/kg
treatments for one CCA.
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e 2=young larvae

e 3=old larvae

e 4= pupae

e 5= successful hatch

The Brood Index is calculated by assigning the above rankings to each cell at selected time
intervals over a brood cycle and calculating the average ranking of 200 tracked cells. If the
expected brood stage is not present in a cell, it is assigned a “0”. The Brood Compensation
Index is similar to the Brood Index, but if the queen replaces brood in a cell that failed to
develop with a new egg, a “1” is assighed to that cell rather than a “0” and its development is
tracked and ranked along with the rest of the brood. In this way, the Brood Compensation
Index accounts for the ability of the queen to replace brood that fail to develop properly.
Consequently, the Brood Compensation Index will be greater than the Brood Index to the
extent that the queen replaces failed brood with new eggs and these eggs continue to develop.
The Brood Termination Rate is simply a measure of the percentage of cells containing brood
that did not develop to the expected stage.

Results from the Brood Index, Brood Compensation Index and Brood Termination Rates of
control and sulfoxaflor-treated colonies are summarized in Figure J-9 for brood tracked from
the egg stage through pupation among two different brood cycles. The first brood cycle was
monitoring from 1 day before feeding (DBF) to 22 days after feeding (DAF). For the first brood
cycle, the Brood Index is significantly {p< 0.05, Dunnett’s test) different {reduced) relative to
controls at 5, 10, 16 and 21 DAF in colonies treated with sulfoxaflor at 4 mg ai/kg. Identical
results are seen with the Brood Compensation Index (i.e., statistically significant effects only at
the highest treatment), except at 16 DAF where no statistically-significant reductions occur.
With the Brood Termination Rate, significant (p<0.05) differences (increases) from controls
increases are seen in the 4 mg ai/kg treatment at 5, 10, 16, and 21 DAF.

The second brood cycle was monitored from 15 DAF through 37 DAF (22 days). For the second
brood cycle, no statistically-significant differences were detected in any sulfoxaflor treatment
relative to controls. These data suggest that the impacts on brood development (either direct
or indirect) detected in the first brood cycle occurred during and shortly after colonies were fed
sulfoxaflor-treated sucrose were transient and did not extend into the second brood cycle.
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Overwintering Success and Condition

All five hives in the control and the sulfoxaflor treatments of 0.02, 0.1, 0.5 and 2 mg ai/kg
survived overwintering; whereas, two colonies failed in the 4 mg ai/kg treatment (1 prior to
overwintering at 81 DAF and 1 after overwintering on DAF 299). Statistics were not conducted
oh overwintering success due to the low number of replicate hives (5).

Measures of colony condition (i.e., overall number of adults, eggs, larvae, pupae, pollen and
honey) on the only CCA conducted after overwintering are shown in Figure J-12. The number of
adult bees was significantly (p<0.05) different from controls in colonies fed sulfoxaflor at 0.02,
0.1, 0.5, 4 mg ai/kg sulfoxaflor (p<0.05) and was approaching statistical significance {p<0.1) in
colonies fed 2 mg ai/kg sulfoxaflor. However, the study authors considered this measurement
as invalid because of the influence of increasing temperatures during the CCA measurement.
Specifically, CCAs were conducted in the order of increasing test concentrations (controls first,
then 0.02, 0.1, 0.5, 2 and 4 mg ai/kg). During this time, the ambient temperature initially was
below 10°C where adult bee foraging would be sporadic {i.e., most of the bees would be in the
hive). With subsequent measurements, temperatures increased above 10°C which resulted in
more adult bees leaving the hives and actively foraging. Honey bees are known to avoid
foraging when temperatures drop below 10°C. Therefore, the lower humbers of adult bees with
increasing test concentrations is confounded by the differential foraging activity of bees during
their measurement after overwintering.

Statistically significant {p<0.05) differences (reduction) in the mean number of eggs and pupae
in the colonies were only detected in the 0.02 mg ai/kg treatment (Figure J-12). Given the
complete lack of concentration-response relationship, the study authors did not consider this
reduction to be treatment related. No statistically significant differences were detected in the
number of cells containing larvae or pollen in any sulfoxaflor treatment relative to controls.
However, honey stores were significantly (p<0.05) different (reduced) compared to controls for
colonies treated with sulfoxaflor at 2 and 4 mg ai/kg (Figure J-12).
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Study Conclusions (NOAEC, LOAEC)

The most sensitive endpoints from this colony-level feeding study are:

NOAEC = 0.5 mg ai/kg (0.47 mg ai/kg measured)
LOAEC = 2 mg ai/kg (1.85 mg ai/kg measured)

The LOAEC from this study is based on the occurrence of sustained {and statistically-significant)
colony-level effects in hives fed 2 mg ai/kg sulfoxaflor in sucrose. These effects include:

Reductions in number of adults and brood

Increases in worker and larval mortality during weeks 1 and 2 after feeding
Reduction in colony weight

Reduced honey stores after overwintering

The NOAEC and LOAEC are expressed as nominal concentrations since the analytical results of
the feeding solutions were close to nominal (e.g., 0.47 and 1.85 mg ai/kg, respectively) but only
a single sample was taken to confirm exposure concentrations.
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Appendix K. US Colony Feeding Study {Louque 2017; MRID 50849601)
Executive Summary

In a honey bee (Apis mellifera L.) colony feeding study, the effects of technical grade sulfoxaflor
(95.6% active ingredient) were evaluated. Colonies were exposed to either control (untreated;
24 colonies) or sulfoxaflor-treated (12 colonies) diets of 50% sucrose for 6 consecutive weeks
where fresh diet (2 liters) was provided twice per week; sulfoxaflor treatments were at nominal
dietary concentration of 0.017, 0.085, 0.17, 0.43, 1.0 mg/kg-sucrose. Residues of sulfoxaflor
and its primary degradates were monitored in honey, uncapped nectar and bee bread {(honey +
pollen) over the course of the study. Colony condition assessments (CCA) were conducting
during the exposure and monitoring phases of the study and included evaluations of food
reserves, the nhumber of adult bees and the humber of pupae.

The NOAEC from the study is the nominal treatment of 0.43 mg ai/kg (nominal); the LOAEC is
1.0 mg ai/kg {(nominal) and is based on the occurrence of sustained (and statistically-significant;
p<0.05) colony-level effects which include:
e Reduced number of comb cells containing bee bread (39%-52% reduction relative to
controls), which is an indication of reduced foraging ability;
¢ Reduced number of comb cells with pupae (16-29% reduction relative to controls)
indicating effects on brood development; and,
¢ Reduced hive weight {(40%-50% reduction relative to controls) during and after the
exposure period.

However, due to the highly variable nature of analytical measurements of sulfoxaflor in feeding
solutions (particularly at the highest 3 treatments), actual exposure of individual colonies
during the dosing period are likely to be variable. Therefore, this study is considered
supplemental and suitable only for qualitative use in risk assessment {i.e., as an additional line
of evidence but not for making risk determinations).

Study Design

The technical registrant (Corteva Agroscicences) submitted a honey bee (Apis mellifera L.)
colony feeding study (Louque 2017; MRID 50849601} in which bees were fed either untreated
sucrose solution or sucrose solutions spiked with sulfoxaflor (TGAI, 95.6% a.i.). The study was
conducted according to Good Laboratory Practice (GLP) standards established under both FIFRA
and OECD. A total of 96 colonies were used in this study which consisted of 12 apiaries. At each
of the 12 sites, 1 colony was tested at each treatment level (i.e., 0.017, 0.085, 0.17, 0.43, 1.0
mg/kg-sucrose??), 2 colonies were used as untreated controls, and 1 additional colony was used
for chemical residue and pollen palynology (floral source) monitoring. Colonies were initiated
using packaged bees were obtained from a commercial supplier and contained sister queens

22 treatments are 0.02, 0.1, 0.2, 0.5, 1.2 mg ai/L on a volume basis.
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solution) was provided 5 times in October (10/3, 10/6, 10/10, 10/21, 10/28) during the
monitoring phase of the study; 3 times in November and (11/4, 11/11, 11/18) and once in

December (12/1). In addition, supplemental feeding of pollen substitute was provided once in

mid-November (11/11) and once in mid-December (12/15). Miticide treatment (i.e., thymol)

was provided on September 16 and October 4, 2016 to all colonies based on best beekeeping

practice mite thresholds.

Numerous biological and chemical measurements were taken prior to and after the initiation of

feeding, in accordance with Table K-1.

Table K-1. Biological and chemical measurements of honey bee (Apis mellifera) colonies used in
colony feeding study with sulfoxaflor technical grade active ingredient.

Measurement Description Timing

Colony condition assessment

Photographic assessment of brood

3 CCAs before feeding, 4 CCAs post

(CCA) (pupae only), food stores, adults feeding, 2 CCAs post wintering
Abmnormal behavior Visual observation of abnormal Each CCA

behaviors, discase
Hive weight Hourly measurements Prior to exposure — end of study

Sucrose consumption

Measurement of remaining test
solution

Prior to each renewal

Temperature, humidity,
precipitation

Daily

5 days before feeding (DBF) through
299 days after feeding (DAF)

Varroa & Nosema Sampling

Counts of Varroa mites & Nosema
spp. from sampled bees

CCA3,5,7.9

Analysis of sucrose solutions

Measurement of sulfoxaflor in
feeding solutions

Weeks 1, 3 and 5

Hive residues

Bee-collected pollen (Pollen traps)
and bee bread (pollen + honey),

Wk 1, 2,6, 15,37, 42
Wk 3, 5, 15, 42

(o9 0r4alz)

uncapped nectar, honey

Study Results

A summary of the study results is provided in Table K-2. A brief discussion of each of the study
endpoints follows Table K- 2.

Table K-2. Summary of biological and chemical results for honey bee (Apis mellifera) colonies fed
sulfoxaflor in diet for 42 days (MRID 50648901)

Results Summary )

Sulfoxaflor (95.6%)
2016-17, Belvidere, NC; 12 sites

Study Attribute

Test Substance
Exposure period & 42 days continuous feeding
Concentration e 0,0.017,0.085,0.17,0.43, 1.0 mg ai/kg (Nominal)
e Week0: <DL, 0.013, 0.073, 0.14, 0.36, 0.90 mg ai/kg (Meas.= 77%-90%

nominal)

e  Week 3: <DL, 0.019, 0.054, 0.06, 0.018, 0.28 mg ai/kg (Meas. = 4%-110%
nominal)

e Weekb5:<DL, 0.017,0.084, 0.15, 0.11, 0.19 mg ai/kg (Meas. = 20%-100%
nominal)
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Study Attribute Results Summary a

No. Reps. / Treatment 12 (treatments); 24 (controls); 1 (residue/monitoring)

2000 mL sucrose/colony 2X each week for 6 weeks (42L total)

Feeding Timing

m 96 colonies (sister queens) established 8 weeks prior to test initiation with 10
combs and all brood stages/food provisions present. 6,200-7,800 adults at CCA3
Sticrose Consumption Overall mean consumption @ 0.43 and 1.0 mg/kg significantly reduced to 83%
and 63% of controls, respectively. No significant reduction in consumption @
0.017- 0.17 mg/kg treatments.
Residues in Hive Matrices Dose-dependent increase in quantity in the number of cells containing
nectar/honey and bee bread stores during dosing (weeks 3 and 5) and after
dosing (week 11). Sulfoxaflor concentrations in nectar were ~5-10X higher than
those in bee bread. By week 11 (6 weeks after dosing ended) residues in honey
declined to approximately 25%-40% of peak residues measured during the
exposure phase. After overwintering (week 42), sulfoxaflor in honey was
detected mostly in the highest 3 treatments (15-25% of peak), while in bee
bread, it was detected in only 1 sample.
Residue Spike Recovery: Bee Bread: Nectar: Heney:
mean [range) @LOQ: 99% (92-122%) @L0Q: 109% (90-947%)* | @LOQ: 102% (62-
@LOQ x 1000: 74% (50- | @LOQ x 1000: 83% (60- 148%)*
109%)* 112%)** @LOQ x 1000: 104%
(79-122%)
* 5/12 recoveries < 70% | * 5/18 samples > 120% * 3/8 recoveries < 70%
** 3/18 samples < 70% or>120%

Sucrose:
Mean = 90-100% (19/20 recoveries within 70-120%)

Bee Bread [pollen + honey) ¢ 1.0 mg ai/kg: Significant reductions (39% & 52%) @ CCA6 & CCA7 (P<0.05)
Provisions e 0.43 mgai/kg: 24% reduction at CCA7 (0.05< p <0.1)
e 0.017-0.17 mg ai/kg: similar or higher than controls

e 1.0 mg ai/kg: Significant reductions (25%) @ CCA7 only (0.05< p <0.1)
e 0.017-0.43 mg ai/kg: similar or higher than controls at all CCAs
# Pupae e 1.0 mg ai/kg: Significant reductions @ CCA4 (16%) and CCA6 (29%; 0.05< p
- =
e 0.017-0.43 mg ai/kg: similar or higher than controls at all CCAs, except for
apparent non-treatment related reduction in hives fed 0.017 mg ai/kg at CCA6
(49%) and CCA7 (66%; p<0.05)
Hive Weight e 1.0 mg ai/kg: Sustained reductions in hive weight (40-50%), statistically
— significant @ CCA7
e 0.017-0.43 mg ai/kg: weights generally +/- 20% of controls

Varroa & Nosema o No consistent or obvious treatment-related effects on mite loads or Nosema
infection indicated

Overwintering Success and e Controls: 25% colony loss by Dec 2016; 67% total colony loss after

Condition overwintering (16/24 colonies collapsed). Lower number of adults (~5,500)
prior to overwintering is a likely factor in hive loss.

e 0.017-0.43 mg ai/kg: 17%-50% loss by Dec 2016; 25%-75% total colony loss
after overwintering (3/12 to 9/12 colonies failed). Lower nhumber of adults (<
7,000) prior to overwintering is a likely factor in hive loss.

Overall NOAEC & LOAEC e NOAEC = 0.43 mg ai/kg (nominal)
e LOAEC= 1.0 mg ai/kg (nominal)
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Study Attribute Results Summary a

Study Strengths . High number of replication (n=24 for controls; 12 for treatments) for
increased statistical power.

. 6-wk exposure duration reflects “high end” exposure scenario of hives.

. Long-term monitoring of hives beyond overwintering.

. 12 different sites included, with stratified randomized block design.

. Low-level of cross-contamination detected in control hives.

Study Limitations®* . Uncertainty in the delivered exposures to hives at least on weeks 3 and 5.

. Did not monitor all stages of brood (e.g., eggs, larvae) or honey stores.

. High control colony loss after overwintering in controls (67%) invalidates
overwintering portion of the study. Low number of adults in hives prior to
overwintering may have contributed to high frequency of colony loss.

. Analytical recovery of residues in hive matrices at various spiked
concentrations exceeded generally accepted range of 70%-120%.

Study Classification Supplemental (qualitative). This study is not considered appropriate for
quantitative use in risk assessment. However, portions of the study (prior to
overwintering) may be used qualitatively as an additional line of evidence on
the potential effects of sulfoxaflor on honey bee colonies.

Exposure Verification

Results from diet treatment level verification samples taken of the sucrose feeding solutions on
Weeks 0, 3 and 5 are depicted in Figure K-2 and summarized in Table K-3. On Week 0 (the first
week of dosing), measured sulfoxaflor concentrations in the sucrose feeding solutions were
between 95% and 110% of nominal concentrations, indicating that the intended dietary
exposures were achieved. However, on Weeks 3 and 5, measured concentrations were
consistently lower than nominal concentrations at the highest two treatments (5%-31% of
nominal at 0.43 mg ai/kg; 24%-35% of nominal at 1.0 mg ai/kg). On Week 3, measured
concentrations in the 0.17 mg ai/kg treatment were also 44% of nominal, but were 100% of
nominal at Week 5.

The study authors suggested that incomplete mixing of the sulfoxaflor stock solutions in the
feeding solution containers contributed to the poor percent of nominal results in Weeks 3 and
5, in part because the time between stock solution addition and sampling was shorter (~ 5
minutes on Weeks 3 and 5 vs. ~ 1 hour on Week 0) than what took place at Week 0. A follow
up study (MRID 50849501) was conducted to replicate the preparation, mixing and transport of
feeding solutions from this CFS. The mixing study demonstrated incomplete mixing of
sulfoxaflor in sucrose feeding solutions up to 3 hours after preparation in the highest two test
concentrations. It is thought that the heterogeneous distribution of sulfoxaflor was feeding
solutions was caused by differing densities of the 50% sucrose and stock solutions. Regardless,
these results suggest that individual honey bee colonies fed the highest test concentrations
(which correspond to the NOAEC and LOAEC), likely experienced highly variable exposures over
time. Therefore, the extent to which hives were exposed to the appropriate concentrations of
sulfoxaflor in feeding solutions, particularly at the two highest concentrations, is considered
uncertain with respect to measured concentrations in the diet. Based on concentrations in
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nectar from hives fed 0.085 mg ai/kg was only 0.002 mg ai/kg on Week 3 (2% of nominal
feeding concentration) and was detected in just 1 of 9 samples taken. The reason for the low
detection in uncapped nectar in this treatment is not apparent. On Week 5, mean sulfoxaflor
residues in uncapped nectar showed slight declines in all but the 0.085 mg ai/kg treatment
(range: 0.01-0.54 mg ai/kg) which reflect 40% to 60% of the nominal concentration in feeding
solutions. In the 0.085 mg ai/kg treatment, one high value (0.85 mg ai/kg) resulted a mean
concentration of 0.14 mg ai/kg in uncapped nectar which was 1.6X higher than that of the
nominal concentration in feeding solution. On Week 11 {(~ 6 weeks after the cessation of
dosing), mean sulfoxaflor residues in honey (range: 0.02-0.26 mg ai/kg) typically declined to
30% - 50% of those measured in uncapped nectar during Week 3. Following overwintering,
sulfoxaflor residues in honey were below levels of detection in the lower 2 treatments in all but
one sample. Mean residue values in the 3 highest treatments ranged from 0.01 to 0.06 mg ai/kg
or 6-8% of the nominal concentration in diet. Notably, sulfoxaflor in control hive matrices were
detected at a low frequency (8/68 samples for nectar/honey and at low levels (<0.04 mg ai/kg),
thus suggesting that cross contamination of controls by foraging bees feeding on spiked sucrose
solutions was minimal. When detected, concentration of the primary degradate (X11719474)
averaged just 14% of parent sulfoxaflor concentrations and the other 3 degradates were rarely
detected.

Bee Bread. Generally, mean sulfoxaflor residues in bee bread were approximately 5-10X lower
than those measured in nectar and honey (Figure K-5, bottom panel). This finding likely reflects
the smaller contribution of nectar (as spiked sucrose solution) to the bee bread matrix
compared to pollen, which would not be contaminated. Sulfoxaflor was not detected above
levels of quantitation (LOQ=0.01 mg ai/kg) in the lowest treatment {fed 0.017 mg ai/kg) at any
sampling time. During the exposure period, mean residues of sulfoxaflor in bee bread from the
highest 4 treatments ranged between 0.02-0.07 mg ai/kg during Week 3 and between 0.01 to
0.09 mg ai/kg during Week 5. By Week 11, (i.e., during the monitoring phase at ~ 6 weeks after
the cessation of dosing), mean residues of sulfoxaflor on the highest 4 treatments were
detected above levels of quantitation only 50% of the time, with overall means falling to about
1/3 those measured on Weeks 3 and 5. Sulfoxaflor was detected only once in bee bread from
controls, indicating minimal cross contamination by foraging bees. The primary degradate
(X11719474) was detected primarily in the 3 highest treatments during Weeks 3 and 5,
averaging about 60% of parent sulfoxaflor concentrations when both were detected.
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e Analytical recovery of residues in hive matrices at various spiked concentrations
exceeded generally accepted range of 70%-120%.

Study Conclusions (NOAEC, LOAEC)
The most sensitive endpoints from this colony-level feeding study are:

NOAEC = 0.43 mg ai/kg-sucrose (nominal)
LOAEC = 1.0 mg ai/kg-sucrose (nominal)

The LOAEC from this study is based on the occurrence of sustained (and statistically-significant)
colony-level effects in hives fed 1.0 mg ai/kg-sucrose. These effects include:
¢ Reduced number of comb cells containing bee bread (39%-52% reduction relative to
controls), which is an indication of reduced foraging ability;
o Reduced number of comb cells with pupae (16-29% reduction relative to controls)
indicating effects on brood development; and,
¢ Reduced hive weight (40%-50% reduction relative to controls) during and after the
exposure period.

However, due to the highly variable nature of analytical measurements of sulfoxaflor in feeding
solutions (particularly at the highest 3 treatments), actual exposure of individual colonies
during the dosing period are likely to be variable. Therefore, this study is considered
supplemental and suitable only for qualitative use in risk assessment {i.e., as an additional line
of evidence but not for making risk determinations).
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Appendix L. Tier Il Method For Assessing Combined Nectar And Pollen Exposure To Honey Bee
Colonies

1. Background

Honey bees consume a mixture of nectar (as honey) and pollen (fresh or stored as bee bread,
which is a combination of pollen and honey). Individual worker bees consume different
amounts of the two matrices at different times in their lives. For example, young adult nurse
bees consume an average of 9.6 mg of pollen per day and 140 mg nectar per day while older
bees foraging for nectar consume essentially no pollen and 290 mg nectar per day (USEPA
2015). As adult worker bees age and their tasks in the hive change, their nutritional
requirements and corresponding nectar and pollen consumption rates change. With the
example of nurse and nectar forager bees, nurse bees require more pollen so that they can
produce jelly (which is rich in protein and lipids) to feed larvae and the queen, while forager
bees primarily consume nectar (which is rich in sugar) to fuel their foraging flights. The amount
of nectar and pollen consumed by the colony on any given day is a function of how many
individual larvae and adult worker bees of each task are present in the hive. Other castes (i.e,,
gueen and drones) represent a relatively small proportion of the number of individuals in a hive
(Winston 1987) and so do not contribute substantially to the total amount of food consumed by
the hive.

Available exposure studies for sulfoxaflor indicate that concentrations are generally greater in
pollen compared to nectar of treated crops. Refined Tier | risk quotients (RQs) that were
calculated using residue data for pollen and nectar indicate potential risk to various castes of
honey bees. In conducting a Tier Il assessment, it is necessary to compare colony-level toxicity
endpoints to the available residue data; however, this is complicated somewhat by the nature
of the available toxicity data. Specifically, the available Tier Il colony feeding study (CFS)
involves exposures to colonies via spiked sucrose (a surrogate for nectar). Since residue data
show that exposures may occur simultaneously through both nectar and pollen, there is a need
to understand effects resulting from exposures through both matrices simultaneously and in a
currency relevant to the CFS.

The purpose of this analysis is to determine how to assess colony-level exposure to sulfoxaflor
residues in nectar and pollen combined (referred to as “total food”). This method considers the
amount of each matrix consumed by honey bees {on a daily basis).

2. Method Description
2.1 Total nectar equivalent approach
The method for assessing exposure and potential risks to honey bee colonies involves
estimating the total exposure of the colony to the pesticide through food (Ciotalt; Ng a.i./g;

Equation 1). The total nectar equivalent {Ciotalt) is the sum of the concentration in nectar (at a
given time), i.e., Cnectar-t (ng a.i./g), and the concentration in pollen at the same time, i.e., Cpollen-t
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(ng a.i./g). The concentration in pollen is adjusted by a weighting factor that accounts for the
relative difference in dose compared to nectar. The strength of this approach is that it
integrates exposure from nectar and pollen, both of which are consumed on a daily basis by
honey bee colonies. The section below discusses the derivation of the weighting factor for
adjusting pollen to nectar-equivalents.

Cpollenft

Equation 1.  Ciorai—t = Cnectar—t + Factor

2.2. Derivation of weighting factor for pollen

In order to determine the relative amounts of pollen and nectar consumed by bees in a colony
on a given day, food consumption rates for individual worker bees from BeeREX were used
(Table 1). The number of individual bees (adults and larvae) counted in the control hives of the
registrant CFS (MRID 50849601) were multiplied by the food consumption rates. The colonies
included in these studies were full sized, containing over six thousand adult (in hive) worker
bees. This study was used to allow for consideration of representative numbers of worker
larvae and adults present in a hive. In this approach, the following assumptions were made in
how to break out the individuals observed to match the different caste/task groups of bees in
BeeREX:
- The total number of larvae are equally distributed among the different developmental
stages of the larval instars (workers).
The total number of adult bees counted at each timepoint in the CFS are
o in-hive bees
o equally distributed among the 3 types of in-hive bees (i.e., cell cleaners, nurses,
comb builders, food handlers)
- The total number of foragers is:
o Under-estimated as the number of adult bees enumerated does not account for
those that are actively foraging); and.
o equals % of the humber of in hive bees (van Der Steen 2015)
* Represented by: 3/s nectar, % pollen foragers (because bees typically
forage for pollen only in the morning; whereas, bees may forage for
nectar all day (Fewell and Winston 1996).
- Since the CFSs were conducted in summer, it was assumed that no winter bees were
present.
- Given that queens consume no pollen or nectar, consumption by queens is not
considered.
- When drones are present, they are much fewer in number compared to adult workers.
o It was assumed that consumption by drones would be negligible; therefore, the
number of drones is assumed to be 0.
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Table 1. Nectar and pollen consumption rates by caste and task (from BeeREX) and
assumptions for converting measurements from Colony Feeding Study (CFS) to number of
individuals relevant to BeeREX larval and adult castes/tasks.

(099 01 417)

. Nectar Pollen
Life . Average Number of
stage Caste or task in hive age (d) consumed | consumed individuals/X?
(mg/d) (mg/d)

1 0 0 total larvae/5
2 0 0 total larvae/5
Worker 3 0 0 total larvae/5
4 60 1.8 total larvae/5
Larval 5 120 3.6 total larvae/5

Drone 6+ 130 3.6 0¢

1 0 0 (S

2 0 0 0°

Queen 3 0 0 0b

4+ 0 0 ob
Worker (cell cleaning and capping) 0-10 60 6.65 Total adults/3
Worker {brood and queen tending, 6to 17 140 96 Total adults/3

nurse bees)
Worker (comb building, cleaning and 11 to 18 60 17 Total adults/3
food handling)
Worker (foraging for pollen) >18 435 0.041 ({Total

adults)/4)*1/4
Adult Worker (foraging for nectar) >18 292 0.041 adul('c(:-)(;:l?’l“3/4

Worker (maln'Fenance of hive in 0-90 29 ) 0

winter)
Drone >10 235 0.0002 0¢
Entire
Queen (laying 1500 eggs/day) life 0 0 ob
stage

2Denominator distributes the number of individuals equally across ages (column 3) for each respective hive caste/task (column 2).
b Queen does not consume pollen and/or nectar directly but rather royal jelly; therefore, her contribution to total colony pollen/nectar

consumption is negligible; therefore, value set to zero.

CNumber of drones considered low in comparison to worker is considered negligible therefore, value set to zero.
dSince CFSs were carried out in summer, it is assumed that no winter bees are present.

Using these calculations, a colony of approximately 15 thousand bees (adults and larvae
combined) consumes approximately 0.045 kg of pollen and 1.16 kg of nectar a day. When
considering the numbers of bees from multiple colony condition assessments (CCAs) from the
CFS for sulfoxaflor (MRID 50849601), colonies consumed 25.6x less pollen compared to nectar.
Table 2 includes an example of the calculations, using the number of bees observed in CCA 3 of
the CFS.
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Table 2. Example calculation of amount of nectar and pollen consumed by hive (based on
number of larvae and adults observed at CCA3 of sulfoxaflor CFS, MRID 50849601).
Amount of food

Life stage Average consumed by an Total (mg) consumed by colony*
(Task in hive) age (d) individual (mg/d) Number of bees
Nectar | Pollen Nectar Pollen
1 0 0 1,428 0 0
2 0 0 1,428 0 0
Larvae 3 0 0 1,428 0 0
4 60 1.8 1,428 85,692 2,571
5 120 3.6 1,428 171,384 5,142
Adult Worker (cell 0-10 60 | 665 2,078 124,700 13,821
cleaning and capping)
Adult Worker (brood
and queen tending, 6to 17 140 9.6 2,078 290,967 19,952
nurse bees)
Adult Worker (comb
building, cleaning and 11to 18 60 1.7 2,078 124,700 3,533
food handling)
Adult Worker (foraging >18 435 | 0.041 390 16,951 16
for pollen)
Adult Worker (foraging >18 292 | 0.041 1,169 341,366 48
for nectar)

14,935 1,155,760 45,082

*Calculated by multiplying the amount of nectar or pollen consumed by an individual by the number of individuals. Separate calculations
carried out for pollen and nectar.

The observation that honey bee colonies consume less pollen compared to nectar is supported
by Seely (1985), who estimated the amount of pollen and nectar that honey bee colonies
consume in a given year. For “unmanaged” hives in new England, colonies consumed 20 kg of
pollen and 160 kg of nectar (60 kg honey). This is roughly a factor of 8x less pollen consumed
compared to nectar over an entire year. van der Steen (2015) estimated that a colony needs
125 kg nectar and 15-30 kg pollen per year. This is 4-8 x less pollen on an annual basis
consumed compared to nectar. This supports the analysis discussed above using the BeeREX
food consumption values in that it demonstrates that more nectar is consumed in a year
compared to pollen. There is uncertainty in relying on this value for setting the weighting factor
because it includes an entire year time period. Over the course of a year, summer and winter
bees consume different amounts of pollen and nectar (USEPA 2015). For the current
assessment, consumption rates and resulting exposures to summer bees are most relevant.

When considering the information discussed above on relative consumption rates by colonies
of nectar and pollen, pollen weighting factors appear to range 4-25x.
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3. Summary

As discussed above, honey bee colonies consume more nectar than pollen on a daily basis. The
available information indicates that the difference in contribution of colony’s dose from pollen
ranges 4x-25x less than that of nectar. Therefore, for the Tier Il analysis, exposure (Ciotalt) to
honey bee colonies will be bounded by applying concentration data for pollen {Cpollen-t) and

nectar (Cnectar-t) to Equations 2 and 3, which represent the upper and lower bound of exposure,
respectively.

C otien—
Equation 2.  Ciorqi—t = Cnectar—t + % (lower bound)
C oilien—
Equation 3.  Crorqi—t = Cnectar—t + % (upper bound)
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Table 1. Comparison of toxicity endpoints for sulfoxaflor and alternative insecticides.

Pesticide > Sulfoxaflor | Imidacloprid Chlorpyrifos Acephate* Dicrotophos | Bifenthrin L .
cyhalothrin
A B F, G H | J, K J,L

Citation (references) C,DE
PC Code: 005210 1295099 059101 103301 035201 128825 128897
Taxa Organophosphat Organophosphate| Pyrethroid
Class: Sulfoxamine| Neonicotinoid e Organophosphate Pyrethroid
Max Use Rate (lb/A) 0.266 0.5 3.0 21.8 1.2 2.64 0.156

Acute Oral LDso,

TGAI (ug/bee) 0.146 0.0039  Nobata |  NoData = | - 0.91

Acute Contact LDso, TGAI (ug/bee) 0.130 0.043
Honey Chronic Adult NOAEC (ug/bee/d) 0.0054 0.00016
Bee Acute Larval LDso (ug/bee) >0.415

Chronic Larval NOAEC (ug/bee/d) 0.212

< 3 (two

RT2s (hours) TEPS)

Acute Oral LDso (mg a.i/kg-bw) >80 17 5.6 6.7 (methamidiphos) 1800 >390
Birds Acute Dietary LCso (mg a.i/kg-diet) >5620 1536 136 42 (methamidiphos) 13 1280 3948
Repro. NOAEC (mg/kg-diet) 200 125 25 3 (methamidiphos) 0.5 75 5
Acute Oral LDso (mg a.i/kg-bw) 750 424 118 15.6 (methamidiphos) 8.0 53.8 56
Mammals  Chronic 2-gen repro NOAEC (mg a.i/kg-bw- 6.07 165 1.0 0.5 (/.da!y) 2.0 (mg a.i/kg- 15 10
day) (methamidiphos) diet)
Freshwater Acute LCso (g a.i/L) >363000 229000 18 25000 (methamidiphos) 5700 0.15 0.029
Fish Estuarine/marine Acute LCso (ug a.i/L) 266000 163000 04 5630 (methamidiphos) 83800 17.8 0.807
Freshwater Chronic NOAEC (ug a.i/L) 660 9000 0.57 170 (methamidiphos) 9880 0.004 0.031
Estuarine/marine Chronic NOAEC (ug a.i/L) 1200 6420 No Data
Acute Freshwater Daphnid LCso (ug a.i/L)* | >400000 0.77 0.06 26 (methamidiphos) 12.6 0.00049 0.00008
Chronic freShwat:ri /'i;‘lph"'d NOAEC (be | 50500 0.01 0.04 4.5 (methamidiphos) 17 0.00005 1 4 00022
Acute ESt”a”"e/gj[;';e Mysid LCso (kg 640 33 0.035 1050 (methamidiphos) 77 0.0040 1 9049
Aquatic Chronic Estuarine/ m"?‘/rinze Mysid NOAEC 110 0.163 <0.005 174 (methamidiphos) 3.09 <0.0006 | 0.0002
Invertebrates Freshwat (l;.%)(?;) )th' NOAEC 105 i/k d
reshwater enthic wgaifkgsed. |0 b
. 493 074y | ToTFecaeTETE L 0 12 <0.19
Mg al/kg_oc; (ug/L) ( ) (4 ng/L_ pw) ,,,,,,,,,,,,,,,,,,,,,,,,,,

21 BT [
502 [ == P . NaData | NoData | 230
0.3; TEP
T (..’.H) vvvvvvv NoData . ... 8 .

No Data No Data No Data

Freshwater Chronic benthic NOAEC
pg aifkg-0C; (ug/L)
Estuarine/Marine 10d benthic NOAEC
pg aifkg-OC; (ug/L)
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1=

Marine Chronic benthic NOAEC <132
pg aifkg-OC; (ug/L)

1Daphnid or other more sensitive species with associated data evaluation record.
2Mlysid or other more sensitive species with associated data evaluation record.
3Sulfoxaflor is not expected to partition to the sediment due to its low Koc.

TGAI — Technical Grade Active Ingredient; TEP — Typical End-Use Product; Endpoints not designated w/ TEP are reported as TGAI, if TEP is designated it indicates that TEP is more sensitive than
TGAI for that species.

Footnotes:

* For acephate, due to the chemical degradation process, when the primary degradate, methamidiphos, is more toxic than the parent acephate to a given taxon, that endpoint is used in the
risk assessment, and therefore both the parent (acephate) and degradate (methamidiphos) data are presented here for reference for the daphnid acute endpoint.
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