
 

 

                                                

June 30, 2014 
 
Office of Pesticide Programs 
Environmental Protection Agency Docket Center (EPA/DC) 
EPA West Building, Room 3334 
1301 Constitution Ave NW 
Washington, DC 20460-0001 
 
Re:  Comments on EPA Proposed Registration of Enlist DuoTM Herbicide 2,4-D Choline 

Salt Herbicide on Enlist Corn and Soybeans (Docket #: EPA-HQ-OPP-2014-0195).  
 

Please accept the following comments on behalf of the Center for Biological Diversity in 
response to the Environmental Protection Agency’s (“EPA”) proposed registration of Enlist 
DuoTM 2,4-D Choline Salt Herbicide on Enlist Corn and Soybeans (hereafter “Enlist Duo”) under 
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).  Enlist Duo is formulated as a 
mixture of glyphosate and 2,4-D and would be used on genetically engineered corn and soybeans 
as a weed control herbicide that would expand the current timing of applications of weed control 
products compared to the currently available pesticide products on the market.  EPA has 
proposed to register Enlist Duo in six states—Illinois, Indiana, Iowa, Ohio, South Dakota, and 
Wisconsin—based on a determination that its use in those states would have “no effect” on 
endangered species.1 
 
 While the Center is very encouraged that the EPA has finally recognized that it must 
comply with the Endangered Species Act (ESA) when it registers new pesticide products under 
FIFRA, the EPA’s determination that Enlist Duo would have “no effect” on any endangered 
species is not based on the best available science, is arbitrary and capricious, and is otherwise not 
in accordance with law.  Over a year ago, the National Academy of Sciences (NAS) provided to 
the EPA, U.S. Fish and Wildlife Service, National Marine Fisheries Service and U.S. 
Department of Agriculture a report with recommendations on how to improve ESA consultations 
for pesticide registrations under FIFRA.2  Seven months ago, the federal agencies developed a 
set of “day-forward” Interim Approaches to guide ESA consultations as the agencies moved 
towards implementing the NAS recommendations.3  Nevertheless, the EPA elected to move 
forward with its Enlist Duo registration using its old—and now discredited by the NAS report—

 
1 EPA, 2014. Proposed Registration of Enlist DuoTM Herbicide. Docket #: EPA-HQ-OPP-2014-0195-0010 
2 National Academy of Sciences. 2013. Assessing Risks to Endangered and Threatened Species from Pesticides 
(hereafter NAS REPORT), Committee on Ecological Risk Assessment under FIFRA and ESA Board on 
Environmental Studies and Toxicology Division on Earth and Life Studies National Research Council (April 30, 
2013). 
3 EPA, USFWS, NOAA, & USDA 2013. INTERIM APPROACHES FOR NATIONAL-LEVEL PESTICIDE ENDANGERED 

SPECIES ACT ASSESSMENTS BASED ON THE RECOMMENDATIONS OF THE NATIONAL ACADEMY OF SCIENCES APRIL 

2013 REPORT (hereafter “INTERIM APPROACHES”) available at: http://www.epa.gov/espp/2013/interagency.pdf  

http://www.epa.gov/espp/2013/interagency.pdf


risk assessment process that the federal courts  a decade ago determined to be underprotective of 
endangered species.4  

 
The EPA has never completed an endangered species consultation for glyphosate, the 

most commonly used pesticide in the United States.  In 2011, nearly 250 million pounds of 
glyphosate was used on agricultural lands in the United States.5  The EPA has also never 
completed an endangered species consultation for 2,4-D despite clear, known risks to aquatic and 
terrestrial species.  In 2011, over 30 million pounds of 2,4-D was used on U.S. agricultural 
lands.6  Although 2,4-D choline salt has already been registered for use on conventional corn and 
soybean, the EPA failed to complete an ecological risk assessment for these crops or an 
endangered species assessment for this chemical formulation.7  Given the failures to complete an 
endangered species consultation on either active ingredient or the 2,4-D choline salt formulation, 
given that the EPA failed to use the agreed upon Interim Approaches in its analysis, and because 
this product will likely be used on a scale of millions of pounds per year, it is simply beyond all 
plausibility that the EPA can declare that this product will have “no effect” on endangered 
species without consultations with the U.S Fish and Wildlife Service.  Accordingly, the EPA’s 
proposed registration of Enlist Duo would violated Section 7 of the ESA. 

 
The Center for Biological Diversity (“Center”) is a non-profit environmental organization 

dedicated to the protection of native species and their habitats through science, policy, and 
environmental law.  The Center has more than 775,000 members and online activists dedicated 
to the protection and restoration of endangered species and wild places.  The Center has worked 
for many years to protect imperiled plants and wildlife, open space, air and water quality, and 
overall quality of life. The Center’s Pesticides Reduction Campaign aims to secure programmatic 
changes in the pesticide registration process and to stop toxic pesticides from contaminating fish 
and wildlife habitats. We appreciate the opportunity to provide comment. 
 
I. The Registration and Use of Enlist Duo Would Exceed the “May Affect” Threshold 

of the Endangered Species Act and Therefore Requires Consultation with the U.S. 
Fish and Wildlife Service. 

 
Section 7(a)(2) of the ESA requires that “each federal agency shall, in consultation with 

and with the assistance of the Secretary, insure that any action authorized, funded, or carried out 
by such agency is not likely to jeopardize the continued existence of any endangered species or 
threatened species or result in the destruction or adverse modification of habitat of such species 
which is determined by the Secretary… to be critical.”8  Under Section 7(a)(2), the EPA must 
consult with the U.S. Fish and Wildlife Service and National Marine Fisheries Service 
(collectively the “Services”) to determine whether its actions will jeopardize listed species’ 

                                                 
4 Washington Toxics Coalition v. FWS, 457 F.Supp.2d. 1158, 1178 (W.D. Wash. 2006).  
5 http://water.usgs.gov/nawqa/pnsp/usage/maps/ 
show_map.php?year=2011&map=GLYPHOSATE&hilo=L&disp=Glyphosate  
6 http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&map=24D&hilo=L&disp=2,4-D  
7 EPA 2013. EFED ENVIRONMENTAL RISK ASSESSMENT OF PROPOSED LABEL FOR ENLIST (2,4-D CHOLINE SALT), 
NEW USES ON SOYBEAN WITH DAS 68416-4 (2,4-D TOLERANT) AND ENLIST (2,4-D + GLYPHOSATE TOLERANT) 

CORN AND FIELD CORN (hereinafter “ENLIST DUO RISK ASSESSMENT”) at 9 (Jan. 15, 2013)  
Docket #: EPA-HQ-OPP-2014-0195-0002. 
8 16 U.S.C. § 1536(a)(2) (emphasis added). 
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survival or adversely modify designated critical habitat, and if so, to identify ways to modify the 
action to avoid that result.9  The consultation requirement applies to any discretionary agency 
action that may affect listed species.10  Because the EPA may decline to reregister a pesticide 
active ingredient, its decision represents a discretionary action that clearly falls within the ESA’s 
consultation requirement.11   

 
As the Services’ joint consultation handbook explains, an action agency such as the EPA 

is permitted to make a “no effect” determination, and thus avoid undertaking informal or formal 
consultations, only when “the action agency determines its proposed action will not affect listed 
species or critical habitat.”12 To put this in context, the Services define “may affect” as “the 
appropriate conclusion when a proposed action may pose any effects on listed species or 
designated critical habitat.”13  This inquiry even includes beneficial effects.  For this initial stage 
of review, exposure to a pesticide does not require that effects reach a pre-set level of 
significance or intensity to trigger the need to consult (e.g. effects do not need to trigger 
population-level responses).  Under the Services’ joint regulations implementing the ESA, if an 
effect on a listed species is predicted to occur or is documented, then the EPA must undergo 
consultations with the Services.14  The courts have made abundantly clear that the “may affect” 
threshold is very low.15  A “may affect” determination is required when any “possible effect, 
whether beneficial, benign, adverse, or of an undetermined character” occurs.16   
 

The EPA arbitrarily limited the scope of its “no effect”/“may affect” inquiry for Enlist 
Duo to potential effects on endangered species only in those situations where a listed species is 
found inside the actual agricultural use area for Enlist Duo.  According to EPA, “For listed 
individuals outside the action area, use of a pesticide would be determined to fall under NO 
EFFECT.”17  And for this assessment, EPA defined the action area as only the field itself where 
Enlist Duo would be used: 
 

The assessment assumes that spray drift will remain confined to the field and 
that the action area is limited-to the 2,4-D choline treated field. Terrestrial 
species that are not expected to occur on treated fields under the provisions of 
the proposed label are not expected to be directly exposed to 2,4-D choline, 

                                                 
9 50 C.F.R. § 402.14. 
10 National Association of Home Builders v. Defenders of Wildlife, 551 U.S. 644 (2007). 
11 See Washington Toxics Coalition v. EPA, 413 F. 3d 1024, 1032 (9th Cir. 2005) (“even though EPA registers 
pesticides under FIFRA, it must also comply with the ESA when threatened or endangered species are affected.”). 
12 U.S. Fish and Wildlife Service and National Marine Fisheries Service. 1998. Endangered Species Consultation 
Handbook: Procedures for Conducting Consultation and Conference Activities Under Section 7 of the Endangered 
Species Act (hereafter CONSULTATION HANDBOOK) at 3-13. 
13 Id. at xvi (emphasis in original). 
14 50 C.F.R. § 402.14(a). 
15 Colorado Envt’l Coalition v. Office of Legacy Management, 819 F. Supp. 2d 1193, 1221-22 (D. Colo. 2011) 
(citing cases). 
16 Center for Biological Diversity v. BLM, 698 F.3d 1101 (9th Cir. 2012) (emphasis added). 
17 EPA 2014. ADDENDUM TO 2,4-D CHOLINE SALT SECTION 3 RISK ASSESSMENT: REFINED ENDANGERED SPECIES 

ASSESSMENT FOR PROPOSED NEW USES ON HERBICIDE-TOLERANT COM AND SOYBEAN at 2 (hereafter ENDANGERED 

SPECIES ASSESSMENT), Docket #: EPA-HQ-OPP-2014-0195-0009. 
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nor are their critical biologically mediated resources expected to be exposed 
to levels of the herbicide above any acute or chronic thresholds of concern.18 
 
The assumption that Enlist Duo will remain on the field is arbitrary and capricious, and is 

not supported by EPA’s own assessment. In sum, EPA decided that only if an endangered 
species was found on lands used in agriculture that would be sprayed with Enlist Duo, then EPA 
would assess if effects on endangered species would occur.  Figure One is taken from the EPA 
endangered species assessment and shows the conceptual parameters of EPA’s no effect inquiry. 
 
Figure One – EPA No Effect/May Affect Assessment for Enlist Duo  

  
EPA’s approach for assessing Enlist Duo violates the Endangered Species Act, is 

arbitrary and capricious, and is unsupportable.  First, this approach is not consistent with the 
recommendations of the NAS.  The NAS report recommended a three step process for 
completing pesticide consultations.  As Step 1, the NAS recommended that the only question 
EPA should ask would be: “Do the areas where the pesticide will be used overlap spatially with 
the habitats of any listed species?”19  And then: 
 

If the answer is yes (as it almost always is at the screening level for outdoor-
use pesticides because “may affect” is interpreted broadly), EPA has two 
options: it can enter into formal consultation or proceed to Step 2—an 
optional step known as informal consultation—in which it must determine 
whether the action is “likely to adversely affect” a listed species.20 

 
At Step 2, the informal consultation stage, the EPA would then consider relevant factors 

such as soil conditions, potentially affected water-bodies, environmental exposure 
concentrations, and the potential for offsite transport: 

 
Models—such as GENEEC2, SIP, and SPIR—would be useful in this step. If 
the models indicate that substantial amounts of pesticides move off the 
application site and into the surrounding ecosystems, more sophisticated fate 
and transport processes could be incorporated. At that point, the pesticide-fate 
model could be simplified to remove processes that are unimportant in the 
specific regions of the listed species and set up to estimate time-varying and 

                                                 
18 Id. at 3 (emphasis added). 
19 NAS REPORT at 7 
20 Id. at 24 (emphasis added). 
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space-varying pesticide concentrations in typical habitats…with associated 
uncertainties.…On the basis of the modeling results, EPA could then make a 
decision about the need for formal consultation with the Services.21 

 
EPA did not follow the NAS’ recommended approach for its no effect/may affect 

determination on Enlist Duo; nor did it follow the Interim Approaches.  Under the Interim 
Approaches, which EPA and the Services agreed to utilize in pesticide consultations, the 
agencies agreed to use a modified approach for the no effect/may affect inquiry compared to the 
NAS recommendations.  Under the Interim Approaches, at Step 1, the EPA would make a no 
effect/may affect determination based “based on the overlap of the action area with the species’ 
ranges and designated critical habitats (i.e., any species or critical habitat that overlaps with the 
action area will be considered a ‘May Affect’).”  Under the agreed upon approach, the action 
area would be “based on potential use sites combined with the range of off-site transport to 
identify the area of potential effects in and around the use sites”22 as determined by the: 

 
on the lowest relevant toxicity value for the most sensitive species in the 
environment that results in the farthest distance from the use site(s) based on the 
effects thresholds described below. The aquatic portions of the action area will 
incorporate/characterize downstream transport. All effects/endpoints considered 
relevant to the ‘No Effect’–‘May Affect’ determination will be included in Step 1.23  

 
 In a public meeting describing the new Interim Approaches, the federal agencies 
explained that “Step 1 would determine whether pesticide use and off-site transport areas overlap 
geographically with listed species ranges and their critical habitats.”24  Figure Two was provided 
by the agencies at the public meeting on November 15, 2013. 
 
Figure Two. Interim Approach: Step 1 

 

                                                 
21 Id. at 40 (emphasis added). 
22 INTERIM APPROACHES at 4-5 (emphasis added). 
23 Id. at 1-2. 
24 EPA, USFWS, NOAA, & USDA 2013. Presentation on INTERAGENCY APPROACH FOR IMPLEMENTATION OF 

NATIONAL ACADEMY OF SCIENCES REPORT: ASSESSING RISKS TO ENDANGERED AND THREATENED SPECIES FROM 

PESTICIDES, Nov. 15, 2013 available at: http://www.epa.gov/espp/2013/nas-rollout.pdf  
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EPA’s no effect/may affect assessment for Enlist Duo does not follow the Interim 

Approaches.  Instead, EPA categorically and arbitrarily assumed zero off-site transport and zero 
runoff during its endangered species assessment despite clear evidence in the record that Enlist 
Duo will move off-site and into aquatic areas. Compounding this error, EPA used its Levels of 
Concern (LOCs) approach for assessing risk at the Step 1 phase, thereby ruling out all impacts to 
aquatic species.25  By doing so, EPA made a policy judgment that some level of impacts to 
aquatic species represented an acceptable level of risk.  This is not permitted under the 
Endangered Species Act. 26 Even though the record clearly shows that Enlist Duo will have some 
impacts on some types of aquatic species, EPA categorically discounted those impacts. 

 
While it is correct that EPA is not legally required to follow the NAS recommendations 

or the Interim Approaches, EPA is not free to violate the Endangered Species Act.  By 
categorically excluding off-site transport and runoff, and by assuming that some negative 
impacts would not exceed levels of concern, the EPA merged the “no effect”/“may affect” 
inquiry with the “not likely to adversely affect”/“likely to adversely affect” inquiry of Step 2 that 
requires concurrence with the U.S. Fish and Wildlife Service.  This is the one thing that the EPA 
may not do because it is not the expert agency on assessing risks to endangered species.  As the 
federal courts have made clear, Section 7 of the ESA “requires that EPA, in contemplating even 
actions deemed NLAA, ‘consult’ with the Services to ensure that its action be not likely to 
jeopardize listed species.”27 

 
II. The Registration of Enlist Duo Triggers the “May Affect” Threshold for Multiple 

Species in the Action Area. 
 

A. Offsite Transport of Enlist Duo into Aquatic Areas. 
 

If it were the case that absolutely none of Enlist Duo were to ever move off-site from its 
application area even at the maximum application rate/amount permitted under the label, then 
perhaps EPA’s decision to “assume” that the action area was limited to the treated field would be 
permissible for its endangered species assessment and “no-effect” determinations.  But EPA’s 
own assessment makes clear that Enlist Duo will move off-site and into aquatic systems.  
Examples from the ecological risk assessment for Enlist Duo clearly indicates that off-site 
transport will occur: 

 
 “Solubility information for 2,4-D choline salt was not available, however; because it 

rapidly dissociates into 2,4-D acid and the choline salt, it is appropriate to use 2,4-D 
acid’s solubility…”28 

 “2,4-D is an anionic (X-COO- H+) acid under most environmental conditions; it is 
expected to be mobile to moderately mobile.”29 

                                                 
25 ENLIST DUO RISK ASSESSMENT at 51-68 
26 Washington Toxics Coalition v. FWS, 457 F.Supp.2d. 1158, 1178 (W.D. Wash. 2006); see also Defenders of 
Wildlife v. EPA, 420 F.3d 946, 961 (9th Cir. 2005); Thomas v. Peters 753 F.2d 754, 763 (9th Cir. 1985 ). 
27 Id. 
28 ENLIST DUO RISK ASSESSMENT at 24 
29 Id. at 9. 
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 “[R]esults suggest that,…most of the aquatic exposure is driven by runoff.”30 
 “Aquatic ecosystems potentially at risk from a stressor include water bodies adjacent to 

or downstream from the treated field; impounded bodies such as ponds, lakes, and 
reservoirs; and flowing waterways such as streams or rivers…”31 

 “In exposure calculation for non-target plants, the major contributor is run-off from the 
application site.”32 

 “[T]errestrial ecosystems potentially at risk could include the treated field and areas 
immediately adjacent to the treated field that may receive drift or runoff.  Areas adjacent 
to the treated field could include other cultivated fields, fencerows and hedgerows, 
meadows, fallow fields or grasslands, woodlands, riparian habitats, and other 
uncultivated areas.”33 

 “2,4-D exposures to aquatic species may occur through spray drift, runoff, volatilization, 
wet/dry deposition, and leaching to groundwater.  The seedling emergence and vegetative 
vigor of non-target terrestrial plants and growth and biomass accumulation of aquatic 
plants adjacent to the site of 2,4-D choline salt application could be affected by runoff, 
drift, and volatilization from treated fields.”34 

  “All terrestrial plant risk quotients exceeded the LOC; risk was a result of spray drift and 
runoff.”35  

 “…it is not unexpected that even small amounts of spray drift or runoff could cause 
adverse effects in non-target species.”36 

 “There were three major degradates identified in the submitted environmental fate studies 
for 2,4-D; 1,2,4-benzenetriol (37% formed), 2,4-dichlorophenol (2,4-DCP) (32.6% 
formed), and chlorohydroquinone (CHQ) (16% formed)….Although 2,4-DCP is a minor 
degradate in the terrestrial environment, it is a major degradate (<32%) under anaerobic 
aquatic conditions. There are some toxicity data for 2-DCP available in the ECOTOX 
database and the European Footprint database2 that suggest it is more toxic than 2,4-D for 
selected aquatic organisms.” 

 “The monitoring data indicate that 2,4-D is detected in groundwater and surface water. 
The highest time-weighted annual mean (TWAM) concentration was 1.45 μg/L from the 
NAWQA database containing non-targeted data reflecting pesticide concentrations in 
flowing water as opposed to more stationary bodies of water such as ponds, lakes, and 
reservoirs. Also, 2,4-D is detected in treated (finished) drinking water.” 

 
In fact, EPA’s own models indicate that Enlist Duo will move offsite as depicted in Table One 
and in Figure Three on the following page. 
 
 

                                                 
30 Id. at 34. 
31 Id. at 21. 
32 Id. at 77. 
33 Id. at 21. 
34 Id. at 22. 
35 Id. at 62. 
36 Id. at 40. 
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Table One. Range of Estimated Environmental Concentrations of 2,4-D and 2,4-DCP for 
Surface Water37 
 

 
 
Table Three is on the following page and illustrates Enlist Duo Movement Offsite38 
 

                                                 
37 Id. at 34-35 
38 Id at 23. 
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B. Terrestrial and Offsite Movement of Enlist Duo  
 

The risk assessment makes clear that, in addition to runoff, spray drift and volatilization 
will also cause 2,4-D and Enlist Duo to leave the application site and will be transported to 
offsite areas: 
 

 “The ecosystems at risk from exposure to a stressor are often extensive in scope; it may 
not be possible to identify specific ecosystems at the screening level. In general terms, 
terrestrial ecosystems potentially at risk could include the treated field and areas 
immediately adjacent to the treated field that may receive drift or runoff. Areas adjacent 
to the treated field could include other cultivated fields, fencerows and hedgerows, 
meadows, fallow fields or grasslands, woodlands, riparian habitats, and other 
uncultivated areas.”39 

 “Terrestrial plants inhabiting dry and semi-aquatic areas may be exposed to pesticides 
from runoff, spray drift, or volatilization.”40 

 The Agency estimated the volatility flux from a submitted field volatility study 
performed with 2,4-D choline as well as 2,4-D dimethylamine salt (DMA) and 2,4-
Dethylhexyl ester (EHE) at four different sites (MRID 48862902)…. Atmospheric 
concentrations at the 90th percentile of 2,4-D for corn are depicted at various distances in 
Figure 3…41 

 
Figure 3. Estimated 90th Percentile of 2,4-D Concentrations in the Atmosphere 

 
C. Uncertainties Regarding Impacts of Enlist Duo and 2,4-D 

 
In addition to the likely terrestrial and offsite movement of Enlist Duo, there are 

substantial uncertainties regarding the overall environmental risks posed by this pesticide.  For 
example, the following statements in the ecological risk assessment make clear that potential 
environmental impacts —and therefore endangered species impacts — have not been addressed 
adequately:   
 

                                                 
39 Id. at 21. 
40 Id. at 59. 
41 Id. at 39. 
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 “information for aquatic organisms indicating that 2,4-DCP, a major degradate of 2,4-D, 
is more toxic than 2,4-D. References from the Footprint database were not available for 
review. ECOTOX sources were not formally reviewed;”42 

 “…the open literature studies from the ECOTOX database were not reviewed in-depth. 
However, based on the aquatic EECs for 2,4-DCP that were generated from the new uses 
on herbicide-tolerant corn and soybean, it is unlikely to pose a problem for freshwater 
fish and invertebrates.”43  

 “In addition, there was insufficient information for all taxa to determine if indirect effects 
are expected because of potential dependencies (e.g., food, shelter, habitat) on species 
that are directly affected. Information, such as biological distribution, species biology, 
spray drift properties specific to the 2,4-D choline formulations, and mitigation efforts in 
regions where the pesticide is used, could be used to reduce the uncertainty regarding 
potential direct and indirect effects.”44 

 “The risk assessments focused on listed species in the six ‘launch’ states; however, the 
methodology employed was not in line with methods used by the Agency (i.e., fitted 
spray drift curve, no air analysis, species sensitivity distributions).”45 

  “For freshwater fish, birds, and terrestrial insects, definitive acute toxicity data were not 
available.”46 

 “The acute contact toxicity test on honeybees demonstrated that 2,4-D choline salt is 
practically non-toxic; however, the lack of direct effects on terrestrial invertebrates does 
not preclude concerns for indirect effects….While the honeybee is used as a surrogate for 
all terrestrial insects, there is uncertainty in this assumption in that some other species of 
insects may be more sensitive to 2,4-D choline salt.”47 

 
D. Risks from Mixture of 2,4-D and Glyphosate 

 
Enlist Duo is a proposed as a 2,4-D/Glyphosate end use product.  The ecological risk 

assessment fails to even consider whether this mixture will be more toxic than either of the two 
pesticide in isolation, or whether this mixture will have additional/synergistic impacts when 
combined with other chemicals/pollutants in the environment, or whether the 2,4-D degradates 
will have synergistic effects with other chemicals in the environment.  Pesticides, and their 
residues and degradates, do not occur in single exposure situations and many different mixtures 
of pesticides occur in water bodies at the same time.48  The mixtures of these chemicals combine 
to have synergistic effects that are substantially more dangerous and increase the toxicity to 
wildlife.49  Thus, to fully understand the ecological effects and adverse impacts of Enlist Duo, 

                                                 
42 Id. at 41. 
43 Id. at 60. 
44 Id. at 2. 
45 Id. at 57. 
46 Id. at 68. 
47 Id. at 57. 
48 NMFS 2011, Endangered Species Act Section 7 Consultation Draft Biological Opinion for the Environmental 
Protection Agency’s Pesticide General Permit for Discharges from the Application of Pesticides (hereafter Draft 
BiOp) at 118-119, lines 4209-31; Gilliom, R.J. et al. 2006. Pesticides in the Nation's Streams and Ground Water, 
1992–2001—A Summary, available at  http://pubs.usgs.gov/fs/2006/3028/. 
49 Draft BiOp at 127-129, lines 4471-4515; Gilliom, R.J.  2007. Pesticides in the Nation's Streams and Ground 
Water; Environmental Science and Technology, 413408–3414. 
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the EPA must consider the proposed use of Enlist Duo in the context of current water quality 
conditions in the six State region where it is being proposed.  Glyphosate has potential for 
contaminating surface waters, and as the most widely used pesticide in the United States.  As 
explained in glyphosate’s registration eligibility decision: “Glyphosate does have the potential to 
contaminate surface waters due to its aquatic use patterns and through erosion, as it adsorbs to 
soil particles suspended in runoff.  If glyphosate reached surface water, it would not be broken 
down readily by water or sunlight.”50  A no-effect determination becomes even less supportable 
when these impacts are considered. 

 
E. Label Requirements for 2,4-D and Enlist Duo 

 
Perhaps what is most illustrative of the fact that 2,4-D and Enlist Duo will be transported 

offsite through runoff and other means are the label recommendations for 2,4-D and the label 
proposed by the registrant for this product.  EPA’s risk assessment proposed the following label 
language for 2,4-D: 
 

 “2,4-D from 2,4-D choline application may impact surface water quality through spray 
and runoff of rain water.  This product has a high potential for runoff for several months 
or more application.  Poorly draining soils and soils with shallow water tables are more 
prone to runoff that contains this product.  A level, well maintained vegetative buffer 
strip between areas to which this product is applied and surface water features such as 
ponds, streams, and springs will reduce the potential for contamination of water from 
rainfall-runoff.  Runoff of this product will be reduced by avoiding applications when 
rainfall is forecasted to occur within 48 hours.”51  

 
Likewise, the label proposed by the registrant for Enlist Duo will contain the following 

advisory language: 
 

 “This pesticide is toxic to fish and aquatic invertebrates. Do not apply directly to water, 
to areas where surface water is present, or to intertidal areas below the mean high water 
mark. Drift or runoff may adversely affect aquatic invertebrates and non-target plants. 
Drift and runoff may be hazardous to aquatic organisms in water adjacent to treated 
areas.”52 

 
III. Impacts to Aquatic Species from Enlist Duo Will Occur; EPA’s “No Effect” 

Determination is Arbitrary and Capricious. 
 

The Ecological Risk Assessment and Enlist Duo label make it clear that Enlist Duo will 
move offsite and will impact aquatic species.  Moreover, some of these impacts will include 
negative impacts to listed aquatic species.  The risk assessment for 2,4-D acknowledges as much: 

 

                                                 
50 U.S. ENVTL. PROT. AGENCY, R.E.D. FACTS: GLYPHOSATE 4 (September 1993); U.S. ENVTL. PROT. AGENCY, 
REREGISTRATION ELIGIBILITY DECISION (RED): GLYPHOSATE 4, 37 (September 1993). 
51 ENLIST DUO RISK ASSESSMENT at 9. 
52 ENLIST DUO LABEL, GF-2726, EPA REG. NO. 62719-AUO, PROPOSED § 3 LABEL, (EPA Docket #: EPA-HQ-OPP-
2014-0195-0008). 
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 “In general, 2,4-D choline salt is slightly toxic to fish and invertebrates.”53 
 Risk quotients ranged from <0.001 to 0.002 (acute) and <0.001 to 0.003 (chronic) for 

freshwater invertebrates. Risk quotients ranged from <0.001 to 0.001 (acute and chronic) 
for estuarine/marine invertebrates. None of the LOCs were exceeded for any scenario 
(acute listed = 0.05; acute non-listed = 0.1; chronic = 1).”54 

 Risk quotients were calculated for acute effects on freshwater amphibians and chronic 
effects on freshwater and estuarine/marine fish (Table 22). Acute risk quotients for 
freshwater amphibians and fish ranged from <0.001 to 0.001 and did not exceed the acute 
listed or non-listed species LOCs (0.05 and 0.1, respectively). Likewise, the chronic LOC 
of 1 was not exceeded for freshwater fish (range of < 0.001 to 0.002) or estuarine/marine 
fish (range of 0.09 to 0.53).55 

 
For the purposes of the Endangered Species Act, the EPA may not simply discount the 

possibility that the impacts of exposure from something that is “slightly toxic” and avoid its 
responsibilities under Section 7. Nor may the EPA assume that all Enlist Duo will stay on the 
treated field only, and never move offsite.  Nevertheless, the EPA’s Endangered Species 
Assessment categorically states, “[t]he proposed 2,4-D choline salt uses are not expected to 
overlap with rivers, streams, creeks, or other water bodies”56 and will have “no effect” on any 
aquatic species.  By deciding on its own — without consultation with the U.S. Fish and Wildlife 
Service — that some risks and LOC thresholds were acceptable, EPA violated the ESA. Even if 
a pesticide is only “slightly toxic” in the eyes of the EPA in an idealized laboratory setting, Enlist 
Duo will likely be used on a massive scale, guaranteeing offsite transport and greatly magnifying 
and multiplying real world impacts to aquatic species.  Figure Four shows glyphosate use in the 
United States in 2011 and Figure Five shows 2,4-D use in 2011. 
 
Figure Four. Estimated Agriculture Use for Glyphosate in 201157 

                                                 
53 ENLIST DUO RISK ASSESSMENT at 41. 
54 Id. at 53. 
55 Id. at 51. 
56 ENDANGERED SPECIES ASSESSMENT at 17, 20-22, 27-30. 
57http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?year=2011&map=GLYPHOSATE&hilo=L&disp=
Glyphosate  
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Figure Five. Estimated Agriculture Use for 2,4-D in 201158  

 
 

n 

uatic areas, and for which 
ection 7 consultations must occur prior to registration of Enlist Duo. 

1. Clubshell (Pleurobema clava) 
 

at 
ted, 

The Center has reviewed the endangered and threatened species in the six-state regio
where the EPA has proposed Enlist Duo for registration.  In total, the Center has identified 
sixteen aquatic species that will be impacted by offsite transport into aq
S
 

The clubshell is a large species of freshwater mussel that prefers clean, loose sand and 
gravel in medium to small rivers and streams.59 These mussels often burrow into the substrate 
the bottom of the river to depths of up to four inches. Individuals typically have an elonga
thick, triangular shell with a few green rays, and can grow up to three inches long.60 The 
clubshell was once found from Michigan to Alabama and from Illinois to West Virginia. 
However, currently it is mainly found in a few streams in Indiana, Ohio, and Pennsylvania 
(figure six). Its decline is thought to be predominantly due to agricultural and industrial pollution 
of stream habitat, and physical alteration of the streams for navigation purposes. 

e of the clubshell mussel. 
 
Figure Six: County-level rang

                                                 
ear=2011&map=24D&hilo=L&disp=2,4-D58 http://water.usgs.gov/nawqa/pnsp/usage/maps/show_map.php?y   

59 http://www.fws.gov/midwest/endangered/clams/clubs_fc.html 
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2. Higgins Eye Pearlymussel (Lampsilis higginsii) 
 

The Higgins eye pearlymussel is a large freshwater mussel that lives in large rivers and 
needs deep cool, clean water to survive.61 Individuals of this species typically have a heavy 
yellow or brown shell often with green rays.62 During the stationary adult part of the life cycle 
the mussels attach to a mixture of mud, gravel, and stones on the bottom of the river.63 However, 
like many freshwater mussels, during the mobile larval life stage the Higgins eye mussels 
parasitize host fish. The Higgins eye initially experienced declines due to over harvesting. 
However, recently this mussel has experienced declines due to the invasive zebra mussel 
(Dreissena polymorpha), physical alterations to the Mississippi river system, and chemical 
contamination of the river system.64 The Higgins eye is predominantly found in the main stem of 
the Upper Mississippi River in Minnesota, Wisconsin, Iowa, Illinois, and Missouri, but can also 
be found in Mississippi River tributaries and a small segment of the Missouri River. The counties 
in which higgins eye is known to or believed to occur are highlighted in figure seven.65  

 
Figure Seven: County-level range of the higgins eye pearlymussel. 

 
3. Northern Copperbelly Water Snake (Nerodia erythrogaster neglecta) 

 
The northern copperbelly water snake is a non-venomous snake that grows two to four 

feet in length. It has a solid dark (usually black) back with a bright orange-red belly. 
Copperbellies are found in shallow wetlands or floodplain wetlands surrounded by forested 
uplands. They prefer seasonally flooded wetlands without fish for foraging, their main prey 
species being frogs and tadpoles, and require forested wetlands and associated forested uplands 
for winter hibernation. There are two geographically distinct population segments of the 

                                                                                                                                                             
60 http://wwx.inhs.illinois.edu/collections/mollusk/publications/guide/index/56/ 
61 Higgins Eye Pearlymussel (Lampsilis higginsii) Recovery Plan: First Revision at 1. USFWS. 2004. 
62 Lampsilis higginsii. Nature Serve. 
http://explorer.natureserve.org/servlet/NatureServe?searchName=Lampsilis+higginsii 
63 Higgins Eye Pearlymussel (Lampsilis higginsii) Recovery Plan: First Revision at 8. USFWS. 2004. 
64 Id. at v (see also http://explorer.natureserve.org/servlet/NatureServe?searchName=Lampsilis+higginsii) 
65 Higgins eye (Lampsilis higginsii). USFWS ECOS Species Profile. 
http://ecos.fws.gov/speciesProfile/profile/speciesProfile.action?spcode=F009 
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copperbelly, a southern and a northern segment. The northern population has become very rare 
with only a couple hundred snakes remaining. These dramatic declines are primarily due to 
habitat loss and fragmentation. In addition, this habitat alteration has made the snakes more 
susceptible to high levels of predation as they must move further between suitable habitat 
areas.66 The range of the northern population segment is shown in figure eight. 

f the northern copperbelly snake. 

4. Fanshell (Cyprogenia stegaria) 

 
Figure Eight: County-level range o

 

 
The fanshell is a freshwater mussel found in medium to large rivers. It buries itself in 

sand or gravel at the bottom of areas of deep water of moderate current, with only the edge of its 
shell and its feeding siphons exposed.67 Individuals have rounded shells with elevated growth 
lines, and broken green rays.68 A mussel species with a larval stage that parasitizes fish hosts, 
the fanshell larva looks like a worm to the host fish. When the fish attacks, the larva attaches 
itself to the gills, where it develops into a juvenile fanshell.69 The fanshell is rare throughout its 
range in the Tennessee and Ohio River systems. Declines of greater than 80% have occurred 
over the past century, and declines in the past decade have left few viable populations.70 These 
declines are linked to water quality degradation and habitat loss, which are predominantly due to 
dam and reservoir construction and channel maintenance dredging, and pollution.71  The 
county-level range, as described by the USFWS, is shown in figure nine. 

                                                

 
 
 
 
 
 
 
 

 
66 http://www.fws.gov/midwest/endangered/reptiles/cws/cwsFactSht.html 
67 http://www.fws.gov/midwest/endangered/clams/fansh_fc.html 
68 http://explorer.natureserve.org/servlet/NatureServe?searchName=Cyprogenia+stegaria 
69 http://www.fws.gov/midwest/endangered/clams/fansh_fc.html 
70 http://explorer.natureserve.org/servlet/NatureServe?searchName=Cyprogenia+stegaria 
71 http://www.fws.gov/midwest/endangered/clams/fansh_fc.html 

16 
 



 
Figure Nine: County-level range of the fanshell mussel. 

 
 

5. Fat Pocketbook (Potamilus capax) 
 

 
s 

e 
ty-level fat pocketbook distribution, as 

described by the USFWS, is displayed in figure ten.  

ketbook mussel. 

                                                

The fat pocketbook is a large freshwater mussel that is rounded in shape, and is a shiny 
tan or light brown in color.72 This mussel species prefers sand, mud, and fine gravel bottoms of 
large, slow-flowing rivers. Individuals often bury themselves in these substrates in water ranging
in depth from a few inches to eight feet, with only the edge of their shell and its feeding siphon
exposed.73  Historically, populations of the fat pocketbook have primarily been threatened by 
impoundments and dredging for navigation, irrigation, and flood control purposes, which have 
impacted the mussel’s river bottom habitat and the distribution of fish host species. Other threats 
include agricultural and industrial pollution. As filter feeders, mussels are extremely susceptibl
to body tissue contaminant accumulation.74   The coun

 
Figure Ten: County-level range of the fat poc

 
 

 
72 http://wwx.inhs.illinois.edu/collections/mollusk/publications/guide/index/128 
73 http://www.fws.gov/midwest/endangered/clams/fatpo_fc.html 
74 Id 
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6. Illinois Cave Amphipod (Gammarus acherondytes) 

 
n 

), 

roundwater pollution from pesticides and human and animal waste are of particular concern.75  

hipod. 

The Illinois cave amphipod is a small, cave-dwelling crustacean that measures less tha
an inch in length and is light gray-blue in color. These amphipods live in the “dark zones” of 
cold, clean cave streams, and are highly sensitive to changes in water temperature, light, and 
touch. Endemic to the Illinois Sinkhole Plains in Monroe and St. Clair Counties (figure eleven
this amphipod was historically present in six cave systems near Waterloo, Illinois, in Monroe 
County. However, the amphipod is now believed to only be present in three of these six systems. 
These declines are most closely linked to human induced degradation of the cave stream habitats. 
G
 
Figure Eleven: County-level range of the Illinois cave amp

 
7. Orangefoot Pimpleback (Plethobasus cooperianus) 

 
The orangefoot pimpleback is a long lived (up to 50 years) freshwater mussel with a 

rounded shell with pustules on the posterior three-fourths of the shell, and an orange foot, the 
organ that enables individuals to attach to and move along substrate. Juveniles are typically light 
brown in color; however, the shells darken with age and adult are often chestnut in color.76 
These mussels prefer clean, fast-flowing water in medium to large rivers. Individuals bury 
themselves in sand or gravel in water as deep as 29 feet, with only the edge of its shell and its 
feeding siphons exposed.77 Like other freshwater mussels, the orangefoot pimpleback larvae 
require a fish host to mature into juvenile mussels properly, and thus are susceptible to changes 
that may result in fish declines. These mussels are also threatened by the installation of dams and 
reservoirs, which have destroyed and fragmented much of the mussel’s habitat. In addition, as 
filter feeders these mussels are extremely susceptible to agricultural and industrial pollution.78 
These mussels was once much more widely distributed in the Midwestern water system, but are 
now confined to smaller segments, as shown in figure twelve.  

                                                
 

 
75 http://www.fws.gov/midwest/endangered/crustacn/ilca_fct.html 
76 http://wwx.inhs.illinois.edu/collections/mollusk/publications/guide/index/54 
77 http://www.fws.gov/midwest/endangered/clams/orang_fc.html 
78 Id. 
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Figure Twelve: County-level range of the orangefoot pimpleback mussel. 

 
 

8. Pallid Sturgeon (Scaphirhynchus albus) 
 

Pallid sturgeons are benthic (bottom-dwelling) river fish that have a unique dinosaur-like 
appearance. They have a flattened snout, long slender tail and are armored with lengthwise rows 
of bony plates instead of scales. Their mouth is toothless and positioned under the snout for 
sucking small fishes and invertebrates from the river bottom. Pallid sturgeons can weigh up to 80 
pounds and reach lengths of 6 feet, and are grayish-white in color. The pallid sturgeons are 
adapted to living near the bottom of large, silty rivers, and prefer habitat that has a diversity of 
depths and velocities formed by channels, sand bars, sand flats, and gravel bars. Disruption of 
this preferred natural flow pattern through the building of dams and levees has led to sever 
declines across the pallid sturgeons range. Commercial fishing and pollution are thought to place 
additional stress on this species. These fish are long lived fish (up to 50 year) and typically only 
spawn once every 10 years, which population of pallid sturgeon at even greater risk from 
environmental threats.79 The range over which the species is likely to be impacted by the 
registration of Enlist Duo is shown in figure thirteen.  

 

                                                

 
 
 
 
 
 
 

 
79 http://www.fws.gov/midwest/Endangered/fishes/palld_fc.html 
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Figure Thirteen: County-level range of the pallid sturgeon. 
 

 
 

9. Pink Mucket (Lampsilis orbiculata) 
 

The Pink Mucket is a rounded to slightly elongated freshwater mussel, and typically 
between three and five inches in length. The outer layer of the shell is yellowish-brown to 
chestnut-colored in adults. Broad, faint, green rays may cover the shell but are usually absent 
from adult shells. Pink muckets live in waters between one and five feet in large streams where 
currents flow over gravel and sand substrate. 80 These mussels are threatened by loss and 
degradation of habitat due to installation of dams and reservoirs. In addition, the contamination 
of streams from mining, logging, agriculture, and industry also threaten this species.81 The 
county-level range of this mussel, as defined by USFWS, is shown in figure fourteen.  

Figure Fourteen: County-level range of pink mucked. 
 

 

                                                 
80 http://mdc.mo.gov/discover-nature/field-guide/pink-mucket 
81 http://www.fws.gov/midwest/Endangered/clams/pinkm_fc.html 
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10. Rabbitsfoot (Quadrula cylindrical cylindrical) 
 

Like its name suggests, the rabbitsfoot is a freshwater mussel that looks a remarkably lot 
like the foot of a rabbit. These moderate to large mussels can grow up to five inches in length, 
have an elongated, rectangular shell that has raised knobs and ridges, and are green and light 
brown in color with yellow markings. These mussels live in medium to large rivers in mixed 
sand and gravel substrate, and are declining throughout their range.82 These declines are due to 
physical alterations of its river habitat from dredging and the installation of levees and dams, and 
water contamination from mining, agricultural, and industrial processes.83 The portion of this 
species range that overlaps with the states of proposed Enlist Duo registration is shown in figure 
fifteen.  

Figure Fifteen: County-level range of the rabbitsfoot. 
 

 
 

11. Rayed Bean (Villosa fabalis) 
 

The rayed bean is a small (usually less than 1.5 inches) freshwater mussel with a smooth-
textured green, yellowish-green, or brown shell with numerous dark-green wavy lines. This 
freshwater mussel typically lives in smaller, headwater creeks, prefers gravel or sand substrates, 
and is often found near aquatic vegetation. This mussel has experienced substantial declines due 
to habitat changes due to damming, chemical contamination, sedimentation, and invasive 
species.84 The county-level range of this species, as defined by USFWS, is shown in figure 
sixteen.  

                                                

 
 
 
 
 
 
 
 

 
82 http://wwx.inhs.illinois.edu/collections/mollusk/publications/guide/index/32 
83 http://explorer.natureserve.org/servlet/NatureServe?searchName=Quadrula+cylindrica+cylindrica 
84 http://www.fws.gov/midwest/endangered/clams/rayedbean/RayedBeanFactSheet.html 
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Figure Sixteen: County-level range of the rayed bean. 

 
 

12. Northern Riffleshell (Epioblasma torulosa rangiana) 
 

The riffleshel mussel is a moderate sized (4.5 to 7.5 inches) freshwater mussel with a 
brownish-yellow to yellowish-green shell with thin green rays.85 These mussels live in small 
rivers with sand, gravel bottom substrate, and good water quality. These mussels have 
experienced dramatic declines in the past half century due to changes in water flow and 
increased sedimentation from dredging and installation of dams and levees, as well as stress from 
contamination from industrial and agricultural pollution. The intrusion of the invasive zebra 
mussel into their habitat has also contributed to their decline.86 The county-level range, as 
defined by USFWS, is shown in figure seventeen. 

Figure 16: County-level range of the riffleshell. 
 

 
 
 
                                                 
85 http://www.mnr.gov.on.ca/en/Business/Species/2ColumnSubPage/MNR_SAR_NRTHN_RFFLSHELL_EN.html 
86 http://www.fws.gov/midwest/endangered/clams/n-riffleshell.html 
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13. Sheepnose Mussel (Plethobasus cyphyus) 
 

The sheepnose is a medium to large freshwater mussel that can grow up to five inches in 
length and has a smooth, shiny, and light yellow to a dull yellowish brown shell without rays. 
Sheepnose mussels live in large rivers in shallow areas with moderate to swift currents, and 
adults bury themselves in sand or gravel substrate. Like other freshwater mussel species, 
sheepnose larvae parasitize host fish. In the case of sheepnose mussels, larvae are released from 
the female mussel in jellylike clusters that look like worms to the host fish. The sheepnose 
mussel was once widespread in the Midwest and Southwest, but has been eliminated from two-
thirds of its historic range. Like other freshwater mussels, the sheepnose is threatened by a 
combination of environmental threats that result in the loss and degradation of habitat, including 
dredging and installation of dams and reservoirs, industrial and agricultural pollutants, and 
invasive species. The county-level range, as defined by the USFWS, is shown in figure 
eighteen.87 

Figure 18: County-level range of the sheepnose mussel. 
 

 
 

14. Snuffbox Mussel (Epioblasma triquetra) 
 

The snuffbox is a small to medium sized (1.5 to 3 inches in length) freshwater mussel 
with a yellow, green or brown shell with green rays and blotches. The shell is typically triangular 
in females and oblong in males. This mussel species is most often found in small to medium 
sized creeks in areas of swift currents, and adults bury themselves in sand, gravel or cobble 
substrates. This mussel has experienced rapid population declines in recent years and the 
remaining populations are isolated and fragmented. Like other freshwater mussels, the snuffbox 
is threatened by a combination of environmental threats that result in the loss and degradation of 
habitat, including dredging and installation of dams and reservoirs, industrial and agricultural 
pollutants, and invasive species.88 The county-level range, as defined by the USFWS, in the 
states of proposed Enlist Duo registration is shown in figure nineteen. 

                                                

 
 
 
 
 

 
87 http://www.fws.gov/midwest/endangered/clams/sheepnose/SheepnoseFactSheetMarch2012.html 
88 http://www.fws.gov/midwest/endangered/clams/snuffbox/SnuffboxFactSheet.html 
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Figure Nineteen: County-level range of the snuffbox mussel. 

 
 

15. Spectaclecase Mussel (Cumberlandia monodonta) 
 

The spectaclecase is a large (up to nine inches) freshwater mussel with a dark brown to 
black, rayless, elongated shell. This mussel inhabits large rivers with moderate to fast moving 
currents. Within these rivers the mussels are often found buried within mud, gravel, and sand 
substrates in areas with larger boulders.89 This mussel has experienced rapid population declines 
in recent years and the remaining populations are isolated and fragmented. Like other freshwater 
mussels, the snuffbox is threatened by a combination of environmental threats that result in the 
loss and degradation of habitat, including dredging and installation of dams and reservoirs, 
industrial and agricultural pollutants, and invasive species.90 The county-level range, as defined 
by the USFWS, in the states of proposed Enlist Duo registration is shown in figure twenty. 
  

el. Figure Twenty: County-level range of spectaclecase muss

 

                                                

 

 
89 http://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=IMBIV08010 
90 http://www.fws.gov/midwest/endangered/clams/spectaclecase/SpectaclecaseFactSheetMarch2012.html 
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16. The Topeka Shiner (Notropis topeka)  
 

The Topeka shiner is a small minnow, less than three inches in total length. It is an 
overall silvery color, with a well defined dark stripe along its side, and a dark wedge-shaped spot 
at the base of the tail fin. Males develop additional reddish coloration in all other fins during the 
breeding season.91 The Topeka shiner schools in small prairie streams in pools containing clear, 
clean water. Most of these streams flow year round, but some are small enough to stop flowing 
during particularly dry summer months. In order for the fish to survive under these 
circumstances water levels must be maintained through ground water seepage.92 These minnows 
have a unique life cycle where instead of building their own nests they steal the nests of sunfish, 
and the males aggressively defend these nests from all other fish.93 This interesting aspect of 
their life history demonstrates the importance of ecosystem connectivity, as declines in sunfish 
population could have severe impacts on the Topeka shiner. This fish species experienced 
serious declines over the past century, and is now only present in less than 10% of its historic 
range.94 Stream channelization, dam construction, and impoundments change the water flow, 
temperature, and quality to which the Topeka shiner is adapted. These stream modifications also 
fragment populations preventing migration to better habitat and away from areas high in 
predators. Pollution resulting from change in land use to more urban and agricultural uses also 
impacts these fish. The county-level range, as defined by USFWS, is shown in figure twenty-
one.  
 
Figure 20: County-level range of the Topeka Shiner. 

 

 
                                                

 
 
 
 

 
91 http://www.fws.gov/mountain-prairie/species/fish/shiner/ 
92 http://mdc.mo.gov/discover-nature/field-guide/topeka-shiner 
93 http://www.dnr.state.mn.us/rsg/profile.html?action=elementDetail&selectedElement=AFCJB28960 
94 http://www.biologicaldiversity.org/species/fish/Topeka_shiner/ 
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IV. Impacts to the American Burying Beetle, Indiana Bat, and Other Terrestrial Species 
from Enlist Duo Will Occur; EPA’s “No Effect” Determination is Arbitrary and 
Capricious. 

 
The Center believes that if the EPA had followed the Interim Approaches, that for some 

of the terrestrial endangered species found in the six-state area proposed for use of Enlist Duo, 
the EPA would still have been able to make a justifiable “no effect” determination.  For example, 
the Center agrees that Canada Lynx’s is likely to only be found in boreal forest habitats and 
offsite transport from agricultural areas into these types of habitats will very likely not occur. 
However, by failing to follow the Interim Approaches, and by continuing to use under-protective 
analytical approaches not validated by the U.S. Fish and Wildlife Service, the EPA is failing to 
“insure” that its actions are not likely to jeopardize the continued existence of any listed species, 
as required by Section 7 of the ESA for all terrestrial species in the six state area.  
 

The Center is particularly concerned however with respect to several species of 
invertebrates where offsite transport could impact those species given that EPA categorically 
determined that 2,4-D was non-toxic to invertebrates despite “uncertainty in this assumption in 
that some other species of insects may be more sensitive to 2,4-D choline salt.”95  The Center 
believes that the “no effect” determination for the Hine’s Emerald Dragonfly, Karner Blue 
Butterfly, and Mitchell’s Satyr Butterfly cannot be supported based on the record at this time.  
Furthermore, the Center believes that the EPA’s “no effect” determination for the Indian bat is 
arbitrary and capricious for the same reasons listed above for all aquatic species. 

 
1. Hine’s Emerald Dragonfly (Somatochlora hineana) 

 
The Hine’s emerald dragonfly has distinct bright emerald-green eyes and a metallic green 

body, with yellow stripes on its sides. These fairly large insects are typically about 2.5 inches in 
length with a 3.3 inch wingspan, and require spring-fed marshes and sedge meadows that are 
high in calcium carbonate.96 These dragonflies are primarily threatened by activities that have 
resulted in habitat loss and degradation. Loss and degradation of this habitat is due to draining 
and filling of wetlands for urban and industrial development, contamination of wetlands due to 
agricultural and industrial pollutants, and a reduction in groundwater quantity and quality. 
Currently, population densities of the Hine’s emerald dragonfly are unknown throughout much 
of the species’ range. However, it is clear that only a few scattered breeding populations 
remain.97 The county-level range, as described by USFWS, is shown in figure 21 and includes 
areas in Great Lake Region states and Missouri.  

 
 
 
 
 
 
 

                                                 
95 Id. at 57. 
96 http://www.fws.gov/midwest/endangered/insects/hed/hins_fct.html 
97 http://www.biologicaldiversity.org/species/invertebrates/Hines_emerald_dragonfly/ 
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Figure Twenty-one: County-level range of the Hine’s emerald dragonfly. 

 
 

2. Karner Blue Butterfly (Lycaeides Melissa samuelis) 
 

Karner blue butterfly has already been identified as a species at risk from pesticide by the 
EPA and US Fish and Wildlife Service.  County bulletins have already been developed to protect 
this species in parts of its range.  The Karner blue is a small butterfly with a wing span of 
approximately one inch. In males, the upper surface of all four wings is a deep violet-blue 
fringed with white.98 Caterpillars are small, green, soft-bodied caterpillars that feed exclusively 
on wild blue lupine (Lupinus perennis), thus without this plant species the Karner blue would not 
survive. Interestingly, these caterpillars have a mutualistic relationship with several species of 
mound-building ants. In exchange for protection against predators and parasites, the caterpillars 
excrete a sugary substance which is consumed by the ants, thus any threat to these ants is also a 
threat to the Karner blue.99 Karner blues and lupine are primarily found in wooded, dry sandy 
prairies. These habitat areas are severely threatened by changes in land use for agricultural and 
urban development.100 The loss and degradation of these habitats has led to declines of the 
Karner blue across its range. The species’ range is shown in figure 22.  

 
 
 
 
 
                                                 
98 http://www.dec.ny.gov/animals/7118.html 
99 https://www.michigan.gov/dnr/0,1607,7-153-10370_12145_12204-33007--,00.html 
100Id 
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Figure Twenty-two: County-level range of the Karner blue butterfly. 

 
 

3. Mitchell’s Satyr (Neonympha mitchellii mitchellii) 
 

Mitchell’s satyr is a dark brown, medium sized butterfly with a wing span that ranges 
from 1.5 to 1.75 inches. The undersides of the wings contain a row of four to five black, yellow-
ringed eyespots, with the central three eyespots on the hindwing being the largest. Two orange 
bands encircle the eyespots. These butterflies require a specific type of wetland known as fens, 
which are grassy wetlands with basic (high pH) peat soil. These wetlands are becoming 
increasingly rare due to changes in land use, particularly the drainage of wetlands for agricultural 
purposes. Due to the loss of these wetlands Mitchell’s satyr has become increasingly rare. The 
Midwestern counties in which this butterfly is known or thought to occur, as defined by USFWS, 
are shown in figure 22.101 

 
Figure Twenty-two: County-level range of the Mitchell’s satyr butterfly. 

 
 
 
 
                                                 
101 https://www.michigan.gov/dnr/0,1607,7-153-10370_12145_12204-33013--,00.html   
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V. American Burying Beetle and Indiana Bat 
 
Perhaps most troubling than EPA’s arbitrary decision to declare “no effect” for aquatic 

species, was its decision to declare “no effect” for several listed species that will clearly be inside 
the “action area” even under EPA’s impermissibly narrow definition of what the “action area” is.  
Both the American Burying Beetle and Indian Bat will clearly be found within the “action area” 
for this pesticide as defined by the EPA.  And the EPA’s own analysis shows that both species 
will be affected by Enlist Duo.  Nevertheless, EPA made a “no effect” determination based on 
unvalidated modeling and impermissible assumptions that these impacts are not above levels of 
toxicological concern — a decision that they are not equipped to make as they are not experts on 
endangered species without concurrence from the U.S. Fish and Wildlife Service.    
 

A. American Burying Beetle 
 
For example, the endangered species assessment for American burying beetle states: “the 

American burying beetle…[is] reasonably expected to occur on treated and soybean fields.”102  
This alone is enough to trigger the “may affect” threshold  runoff.  Nevertheless, EPA concluded 
that for Enlist Duo, “There are no direct toxicological effects to the burying beetle.”  This 
categorical statement cannot be reconciled with the fact that there is uncertainty regarding the 
toxicological impacts on invertebrates as described in the EPA risk assessment for 2,4-D.  Then, 
the EPA’s assessment states “The only likely indirect effect could be a reduction in cover 
provided by plants.”  Again, EPA has admitted that there will be indirect effects.  That is the end 
of the inquiry under Section 7 of the ESA.  Any effect, benign, unquantifiable, or negative 
triggers the Section 7 duty to consult. 103  Given that the proposed use of Enlist Duo covers every 
county in South Dakota and Ohio where American burying beetles are found (see figure 23), a 
“no effect” determination cannot be supported. 
 
Figure Twenty-three: County-level range of the American burying beetle. 

 
 

                                                 
102 ENDANGERED SPECIES ASSESSMENT at 3. 
103 Center for Biological Diversity v. BLM, 698 F.3d 1101 (9th Cir. 2012) (emphasis added). 
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B. Indiana Bat 
 
Likewise for the Indiana bat, a species that was put on the endangered species list in 1967 

primarily due to pesticide pollution, there is no question that the Indiana bat will be found in the 
“action area” as defined by EPA: “it is reasonable to conclude that Indiana bats make use of 
agricultural land as a source of prey and can reasonably be expected to roost in patches of 
fragmented forest that are adjacent to com and soybean fields. They are opportunistic foragers 
and are expected to forage over many different land covers, including agricultural land, on a 
broad range of insects/arthropods.”104  Had the EPA followed the Interim Approaches, it would 
have proceeded to Step 2 and began the consultation process with the Services.  Instead, the EPA 
unilaterally conducted a risk assessment for this species to arrive at a “no effect” determination.  
EPA concluded as follows for the Indiana bat: 
 

Probabilistic assessment, accounting for the number of female bats in the 
potentially exposed population, their variable body weight, intake rate, and forage 
frequency over agriculture, coupled with residue variability and a more refined 
effect threshold, indicates that daily exposures will not meet or exceed levels of 
toxicological concern for reproduction and development.105 

 
The EPA’s conclusion for Indiana bat is not a “no effect” conclusion.  Instead it is a “not 

likely to adversely affect” conclusion disguised as a no effect conclusion.  This statement has 
embedded within it multiple assumptions about acceptable risks to the Indiana bat — most 
importantly that daily exposure to Enlist Duo will be acceptable.  But, an assumption that there 
will be exposure to Enlist Duo but that it will not impact reproduction and development 
implicitly acknowledges some amount of impact to the Indiana bat.  The EPA cannot make such 
a determination unilaterally, and in doing so has violated Section 7 of the ESA. 
  
VI. Label Requirements for Enlist Duo. 
 

It is clear that Enlist Duo will impact many endangered and threatened throughout the 
six-state area proposed for registration of this new product.  Figure 24 below compiles all of the 
county-level maps where at least one listed species will be affected by Enlist Duo.  To comply 
with the ESA, the EPA must consult with the U.S. Fish and Wildlife Service and develop 
geographically targeted restrictions to protect species from adverse affects caused by Enlist Duo.  
This does not mean that Enlist Duo cannot be utilized in those counties, but that more 
sophisticated analysis — through consultations with the Service— must first occur and 
mitigation measures may be needed to avoid jeopardizing the continued existence of any of these 
affected species in the action area.   To effectuate any such required mitigation, the EPA should 
use its Bulletins Live! system to implement geographically-targeted conservation measures on 
the ground through its Bulletins Live! website.106   Accordingly, Enlist Duo’s label must contain 
the following language: 

 

                                                 
104 ENDANGERED SPECIES ASSESSMENT at 9. 
105 Id. at 13. 
106 U.S. Environmental Protection Agency Endangered Species Protection Bulletins.  
http://www.epa.gov/espp/bulletins.htm  

30 
 

http://www.epa.gov/espp/bulletins.htm


This product may have effects on federally listed threatened or endangered 
species or their critical habitat in some locations. When using this product, 
you must follow the measures contained in the Endangered Species Protection 
Bulletin for the county or parish in which you are applying the pesticide. To 
determine whether your county or parish has a Bulletin, and to obtain that 
Bulletin, consult http://www.epa.gov/espp/, or call 1-800-447-3813 no more 
than 6 months before using this product. Applicators must use Bulletins that 
are in effect in the month in which the pesticide will be applied. New 
Bulletins will generally be available from the above sources 6 months prior to 
their effective dates.107 

 
Figure Twenty-four: Areas Where Mitigation for Enlist Duo May be Required. 
  

 
 
 
 
 
 
 
                                                 
107 Endangered Species Protection Program Field Implementation, 70 Fed. Reg. 66392 (Nov. 2, 2005). 
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VII. Conclusion 
 

While the Center is very encouraged that the EPA has finally recognized that it must 
comply with the ESA when it registers new pesticide products under FIFRA, the EPA’s 
determination that Enlist Duo would have “no effect” on any endangered species is not based on 
the best available science, is arbitrary and capricious, and is otherwise not in accordance with the 
Endangered Species Act.  Enlist Duo will have impacts on listed species and triggers the may 
affect requirement for Section 7 consultations under the ESA. 
 
Respectfully submitted, 

Brett Hartl 
Endangered Species Policy Director 
Center for Biological Diversity 
Washington, D.C. 20008 
 
 
 
Cc: Paul Souza         Cathy Tortorici 

Deputy Assistant Director for Endangered Species    Interagency Cooperation Division 
U.S. Fish and Wildlife Service      Office of Protected Resources 
Washington, D.C. 20240       Silver Spring, MD 20910-3225 
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