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Neonicotinoids are a family of insecticides used to protect against various crop pests. Over the past
two decades, concern amongst scientists and policymakers has arisen over the impacts that
neonicotinoids may have on pollinator populations. Neonicotinoids target the central nervous system
of insects and have been shown to have acute and sub-lethal effects on bees that include but are not
limited to: limited reproductive rates, impaired foraging abilities, increased susceptibility to disease,
and decreased learning abilities. This paper reviews the literature to assess the risks that
neonicotinoids pose to pollinator populations and to better understand the debate surrounding
neonicotinoids. Federal, state and local approaches to regulating neonicotinoids are then discussed.
This paper concludes that as neonicotinoids pose a distinct risk to pollinator populations, policy
actions should be undertaken that reduce the exposure of neonicotinoids to bee populations while
limiting financial impacts to farmers.



Section 1.0 Introduction:

Pollinators, including bees, are an essential component of the global sustainable food
system (Gallai et al., 2009)." It has been estimated that pollinators contribute to the pollination of
90% of the world’s flowering plants and while the exact figure is debated, bees contribute to
higher yields in 96% of crops that rely at least in part on pollination services provided by some
animal species (Desin, 2014; Kearns et al., 1998). In fact, 71 out of the 100 leading crops that
provide 90% of the world’s food—including almonds and strawberries—are pollinated, at least
in part, by managed honey bees (Bee Action, 2014).? According to research conducted by Gallai
et al. (2009), the total economic value of pollination to the global economy is reported to be
about $200 billion. In the U.S., annually, bees provide an estimated $20-30 billion in domestic
agricultural revenue and thus play an important role in ensuring the stability of the U.S.
agricultural economy (USDA, 2013).

In New York State, agriculture is a vital component of the state’s economy. For example,
in 2011, approximately $37.6 billion was generated in total agricultural economic output (Office
of the New York State Comptroller, 2012).® Pollinators are essential for facilitating the growth of
the state’s apple and strawberry industry and New York State beekeepers travel around the
nation with their colonies in order to pollinate annual almond, strawberry, and blueberry crops
(Calderone, 2012; Park, Orr, & Danforth, 2009). It is estimated that pollinators contribute
approximately $500 million per year in agricultural revenue to New York’s economy (Office of
the Governor, 2015). Additionally, in New York State and abroad, there has been a growing
number of emerging beekeepers who recognize the important ecological role that honey bees and
pollinators play (Pam Welch personal communication, 2015).

In addition to their importance to the global agricultural sector, pollinators also strongly
influence ecological relationships, ecosystem conservation and stability, genetic variation in the
plant community, floral diversity, specialization, and evolution (Kjohl, Nielsen & Stenseth,
2011). For example, certain plant species cannot reproduce on their own and rely on the
pollination services provided by bees and other pollinator species for their survival. Indeed, a
healthy pollinator population is essential for maintaining a biodiverse ecosystem.

Currently, there is mounting evidence that pollinator populations around the world are
declining at an alarming rate and the consequences for the U.S. agricultural economy could be
dire. For example, since 2006, sustained declines in pollinator populations have directly and
indirectly resulted in financial impacts of $2 billion to the beekeeping industry and have
generated concern amongst producers whose crops rely on the pollination services provided by
bees (Center for Food Safety, 2014). Due to the irreplaceable nature of the services provided by
pollinators, much research has been conducted to determine the exact cause of the rapid decline

! The term “pollinator” is not expressly intended to refer solely to honey bees but rather to the wide range
of bird, bat and insect species—including native bee species—that provide pollination services to the
gﬂobal agricultural sector.

For the purpose of this paper, the term “managed honey bees” refers to colonies of European honey
bees (Apis mellifera).
® Total economic output refers to the total value of all goods and services produced in a particular
economy.



in global pollinator populations. While many drivers have been attributed to the decline in
pollinator populations, there is an increasing body of literature devoted to the discussion of the
impacts of neonicotinoids (hereinafter referred to as “neonics”) on managed honey bee
populations (Raine & Gill, 2015).

Through a review of the literature, this paper analyzes the debate surrounding the effects
of neonics on pollinator populations and provides policy recommendations regarding the best
management practices to reduce exposure to neonics. Section Two provides a brief background
on colony collapse disorder (CCD) and introduces the debate surrounding the impacts of neonics
on pollinator populations. Section Three reviews the literature on the impacts of neonics on bee
populations. Section Four discusses ongoing efforts to limit the exposure of pollinators to
neonics. Finally, Section Five provides policy recommendations intended to help federal, state,
and local entities to effectively limit the rate of neonic exposure to managed, native, and wild bee
populations.

Section 2.0 Background:

Bees constitute a valuable ecological resource, and monitoring, cataloguing and the
protection of bees are necessary (Arbuckle et al., 2001). Currently, there are approximately
25,000 species of bees worldwide, divided into nine families. The New York State Biodiversity
Clearinghouse reports that there are 477 different species of bees in the state. This paper focuses
on one of the nine families of bees, Apidae—including honey bees and bumble bees—as that
family is the focus of the majority of the academic discourse on the effects of neonics on bee
populations.

Annually since 2006, beekeepers around the nation have lost an average of 30% of their
hives during overwintering periods with some beekeepers losing all of their hives and having to
exit the industry entirely (Friends of the Earth, 2014).” These sustained losses continue to occur
across the nation. A 2014-2015 honey bee survey conducted by Steinhauser et al. (2015) showed
that total annual loss rates amongst beekeepers was reported at 42.1% nationwide and, in New
York, the figure stands at 54.1%.° These sustained losses have been mostly attributed to colony
collapse disorder (CCD)—a phenomenon in which a majority of adult bees disappear from a
colony leaving behind the queen and the hive’s young (EPA, 2015). There have been several
theories associated with the cause of CCD and declining bee populations, including: parasitic
mites, disease, habitat destruction, malnutrition, climate change; and increasing levels of
pesticide application (Spivak et al., 2011; Van Der Sluijs et al., 2013). Despite all the theories
surrounding CCD, a single causal factor behind the phenomenon has yet to be distinguished. As
such, it has been difficult for researchers to fully understand and mitigate the issues associated
with CCD. In addition to bee losses attributed to CCD, bee die-offs can also be independently
traced to exposure to pesticides, loss of forage habitat, disease, and infectious mites and
parasites, among other factors.

* According to Steinhauser et al. (2015), normal overwintering loss rates for honey bee hives are between
5-10% annually.

® Annual loss rate refers to the number of colonies that are lost during overwintering and summer periods
combined.



In the face of recent declines in pollinator populations, the demand for pollination services are
rising (Calderone, 2012). Breeze et al. (2014) found that, in Europe, the recommended number of
honey bees to provide pollination to European crops has risen 4.9 times faster than the rate at
which honey bee stocks could be restored between 2005 and 2010. Similarly, the U.S.
Department of Agriculture (USDA) in a 2013 report indicated a lack of confidence that U.S.
honey bee stocks would be capable of meeting a rising demand for pollination services (Keim,
2013). The subsequent decline in supply and increase in demand has led to an overall increase in
the cost of acquiring pollination services. For example, between 2000 and 2010, the cost of hive
rentals in the Pacific Northwest more than doubled, jumping from $33.65 per colony to $70.85
per colony (Desin, 2014). Should the cost of acquiring pollination services continue to increase,
government agencies such as the USDA fear the price of crops dependent on pollination may rise
significantly. In New York State, beekeepers face a growing struggle when it comes to
maintaining a sustainable apiary (Blumgart, 2014; Clyde Goodrich personal communication,
2015). Consider the plight of bees in western New York. Eight of the 10 largest farms in the
northeastern U.S. are located in western New York (Blumgart, 2014). As such, pollination
services are in high demand in the Northeast. However, large beekeepers are facing multiple
challenges to maintain financially viable apiaries in the region due to the lack of forage habitat,
increased levels of pesticides, harsh winters, and heightened losses caused by parasitic mites and
infectious diseases (Blumgart, 2014). In 2007, Jim Doan, a beekeeper in western New York,
testified in front of the U.S. House of Representatives’ Subcommittee on Horticulture and
Organic Agriculture providing insight into this matter (Doan, 2007). In 2006, Doan—a third-
generation beekeeper—owned approximately 4,300 hives (Boulder County Beekeepers’
Association, 2013). That winter, Doan lost approximately 56% of his hives—many of which
exhibited CCD-related symptoms. In order to meet current pollination contracts, he spent
approximately $130,000 to purchase new hives, split existing hives and was able to restore his
bee population to 3,300 colonies. Doan implied that one-time losses of such a large sum of
money could be overcome but cautioned that sustained losses of that nature would devastate the
beekeeping industry in western New York.

Pests, disease, loss of forage habitat, and climate change have all been implicated as
drivers for the recent unsustainable level of bee losses (Frazier et al., 2011). However, a growing
body of scientific literature has focused on a possible link between neonics—a family of
systemic pesticides used on crops, nursery stock and outdoor plants—and the recent decline in
bee populations (Lu, Warchol, & Callahan, 2014; Rundlof et al., 2015).° Over the past 20 years,
neonics have become the most widely used class of insecticides with a global market share of
over 25% (Van Der Sluijs et al., 2013). Neonics are designed to mimic acetylcholine
neurotransmitters and are thus highly neurotoxic to insects (Van Der Sluijs, 2013).” The effects
from neonics in bees include but are not limited to: decreased foraging ability; impaired
navigation abilities; decreased reproduction rates (in certain species of bumblebees); impaired
memory and learning ability; decreased brood and larval development rates; reduced hive
cleanliness; and damage to the central nervous system of insects (Lu, Warchol & Callahan, 2014)
Due to the systemic nature of neonics, they can be distributed through the tissues of plants by

® The term “systemic” refers to a chemical that is soluble enough in water that it can be absorbed by a
plant and moved around in its tissues, thus making the whole plant toxic. Systemic pesticides are
generally used to Kill crop pests that, otherwise, would be difficult to kill.

Acetylcholine neurotransmitters can be thought of chemical vessels through which signals from the brain
pass from receptor to receptor.
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phloemic and xylemic transport and thus can be present in a plant’s nectar and pollen (Krupke et
al., 2012). As such, neonic-treated forage can be available to pollinators year round thus posing
an immense risk to global pollinator populations (Van Der Sluijs et al., 2013).

Several laboratory-based experiments have demonstrated that exposure to neonics can
contribute to honey bee die-offs, and field studies are beginning to corroborate these findings
(Kessler et al., 2015; Rundlof et al., 2015). In response to a report by the European Food Safety
Authority, the European Union (EU), in 2013, placed a two-year moratorium on the usage of
neonics due to the “high acute risk” that the insecticides posed to bees (Sanchez-Bayo & Goka,
2014). In the U.S., however, there remains much debate with regard to the way in which neonics
affect bees in the field and whether or not a moratorium is necessary. Proponents of a
moratorium argue that neonics pose an unacceptably high risk to bee populations, while critics
contend that the ubiquitous nature of neonics—coupled with a lack of field-based evidence on
the hazards of neonics—warrants a much more cautious regulatory approach (Blacquiere et al.,
2012; Stewart et al., 2014). The following section discusses the impacts of neonics on bee
populations and delves further into the debate regarding the level of risk they pose to pollinators.

Section 3.0 The Impacts of Neonics on Bee Populations

Neonics are used as seed treatments on more than 140 crops, with the nitroguandine
family of neonics such as imidacloprid, clothianidin, dinotefuran and thiamethoxam posing the
greatest threat to bee populations (Friends of the Earth, 2014). In fact, according to a 2014 report
by the advocacy organization “Bee Action,” there are approximately 300 insecticide products
containing neonic-based insecticides as active ingredients being used on ornamental plants (e.g.
African daisies, marigolds, and lavender) in either nursery or home garden settings. Virtually all
cornand a Iarge percentage of soybean, sunflower, wheat, and canola seeds planted in the U.S.
are pretreated” with neonics (Bayer Bee Care, 2015). First introduced in the U.S. in the mid-90s,
neonics were intended to protect crops against harmful crop pests, some of which had developed
resistance to other insecticides (Blacquiere et al., 2012). Neonics became widely adopted due to
their effectiveness on target pests, improved operator safety, and a reportedly favorable
environmental profile (Bayer Bee Care, 2015). However, there is an increasing body of literature
which questions the benefits of neonics and states that the risks posed by neonics to several vital
insect species including pollinators warrant the cessation of all future neonic usage (Jenkins et
al., 2014; Lu, Warchol & Callahan, 2014). Currently, the debate surrounding neonics
concentrates on three primary questions: (1) To what extent do neonics help or hurt the
agricultural environment? (2) What is the level of risk that bees and other pollinators face when
exposed to field-relevant dosages of neonics? (3) Do the benefits of neonics as an insecticide
outweigh the impacts to pollinator populations? The following section provides insight into this
debate.

Jeschke et al. (2010) reviewed the status and global strategy concerning the usage of
neonics and found that, due to their relatively low risk for non-target organisms and the
environment, high toxicity for target organisms, and multiple means of application, neonics

® Seed treatments are products applied to seeds that are considered beneficial or necessary in
maintaining or enhancing the yield of a given crop. For example, neonics are typically applied to seeds to
ward off harmful crop pests.



greatly benefited the agricultural ecosystem. Neonics are typically used to control dangerous
crop pests such as aphids, white flies and a number of beetle pests (APVMA, 2014). Further, the
effectiveness of neonics on target species helps horticulturists and farmers limit the ability of
pests to develop cross-sectional resistance to other pesticides (APVMA, 2014). It has also been
argued that the application of neonics has greatly benefited the agricultural economy in Europe,
contributing an estimated $4.28 billion in revenue (Noleppa & Hahm, 2013). Noleppa & Hahm
(2013) further asserted that the ban on neonics such as the moratorium instilled by the EU would
result in economic losses due to farmers having to implement alternative integrated pest
management plans and through having to bear greater yearly crop losses.

Contrary to the findings of Jeschke et al. (2010), a growing body of research indicates
that neonics adversely affect the agricultural environment. Goulson (2013) states that the
excessive usage of neonics has led to an overall decline in the agricultural ecosystem, and finds
that neonics can persist and accumulate in soils, surface water, and groundwater sources due to
their long half-life. For example, between 1996 and 2004, the New York State Department of
Environmental Conservation (DEC) expressed concerns to pesticide manufacturers that
imidacloprid was being found in surface and groundwater sources in western New York (DEC,
2004). The findings of Goulson (2013) are supplemented by Mason et al. (2013) who argue that
the immune systems of pollinators, fish and other animals are impacted by neonics as evidenced
by declines in their respective populations in parallel with the increased application of neonics.

Laboratory tests on individual honey bees have shown that field-relevant, sub-lethal
doses of neonics can alter behavior and can increase their susceptibility to disease and that LD,
dosage values® for neonics are much lower than older pesticides such as organophosphorous,
pyrethroids, and carbamates (Decourtye & Devillers, 2010; USDA, 2012). A 2010 study
reviewed the literature to assess the toxicity of neonics to pollinator populations and to determine
if enough data existed to establish an unambiguous causal relationship between pollinator decline
and elevated levels of exposure to neonics (Decourtye & Devillers, 2010). The study found that
neonics, especially imidacloprid, can have distinct behavioral effects on bees including reduced
reproductive success, impaired learning abilities, reduced foraging rates, limited mobility and
increased susceptibility to disease (Decourtye & Devillers, 2010). Another study conducted an
experiment in which 18 honey bee colonies were observed over the course of a season, with 12
colonies being exposed to neonics and six colonies being utilized as a control group in hopes of
determining the relationship between neonic treatments and CCD (Lu, Warchol & Callahan,
2014). The study concluded that, during the overwintering period of the season, 50% of the
honey bees in neonic-treated colonies had abandoned their hives, and were eventually found
dead with symptoms resembling those seen in CCD-related cases (Lu, Warchol & Callahan,
2014). It is theorized that the honey bee die-offs were caused by an inability to regenerate their
broods between winter and spring due to impaired cognitive and behavioral functions that were
resultant from exposure to sub-lethal dosages of neonics (Lu, Warchol & Callahan, 2014).

Conversely, some researchers question the relevance of laboratory-based experiments on
the lethal and sub-lethal hazards associated with neonics (Blacquiere et al., 2012; Nguyen et al.,
2009). A 2012 study reviewed 15 years of research on the impacts of neonics on bee populations

° LD, Dosage levels refer to the dosage of a particular chemical which is fatal to 50% of the population
that is exposed to it.



in order to prepare an ecological risk assessment to further inform the discussion on neonics
(Blacquiere et al., 2012). The data reviewed showed a discrepancy between laboratory and field-
based studies. Laboratory studies resulted in a multitude of lethal and sub-lethal effects of
neonics on honey bee populations, while field-based studies indicated that neonics posed a
minimal risk to honey bees, wild bees, and solitary bees at field realistic dosages (Blacquiere et
al., 2012). Further, Cutler & Scott-Dupree (2007) conducted a field study in which hives were
exposed to flowering canola grown from clothianidin-treated seeds. They concluded that no side-
effects on honey bees’ foraging behavior resulted from their exposure to the clothianidin-treated
seeds. A similar conclusion was drawn for imidacloprid (Schmuck et al., 2001; Nguyen et al.,
2009).

Researchers point out that the resultant differences between laboratory and field-based
studies concerning the impacts of neonics on bee populations do not preclude the fact that
neonics still pose a significant risk to bee populations (Kessler, 2015; Rundlof et al., 2015). A
2011 study, conducted in response to large-scale bee die-offs in Indiana, examined the ways in
which foraging bees were exposed to neonics over the course of a growing season (Krupke et al.,
2011). The study found that primary exposure routes include crop dust during planting season,
neonic-laced puddles, and through pollen and nectar in neonic-treated plants. In particular, the
study noted that during the spring growing season, bees were exposed to high amounts of
clothianidin and thiamethoxam as they collected pollen from neonic-treated maize crops and
stored it in their hives (Krupke et al., 2011). Samson et al. (2014) cautions that bees are also
exposed to neonics while foraging for water. Bryden et al. (2013) suggests that exposure to sub-
lethal levels of neonics can contribute to heightened levels of stress in a colony, making it more
susceptible to pathogens, varroa mite infestations and CCD. More importantly, a study by
Kessler et al. (2015) found that bees cannot detect the presence of neonics in their food and, in
fact, preferred neonic-laced solutions. It is hypothesized that neonics act like a drug, activating
the same receptors in bees’ brains that nicotine activates in the brains of humans (Kessler et al.,
2015).

In a 2013 podcast with “The Organic View Radio Show,” Jim Doan (the beekeeper
mentioned in Section 2.0) provided his assessment of the way in which neonics impacted his
managed honey bee colonies (Stoyer, 2014). Doan stated he noticed a distinct correlation
between the application of neonics to crops on nearby fields and the rapid die-offs of his colonies
(Stoyer, 2014). Per his request, scientists from Penn State University sampled Doan’s hives and
found high levels of neonics in the hives indicating that the sub-lethal effects of neonics were
impairing the quality of Doan’s hives (Stoyer, 2014). Subsequently, Doan experienced his first
major bee die-off in 2012, presumably as a result of crop dust from a nearby corn field treated
with clothianidin that had drifted into an orchard where Doan’s bees were foraging (Stoyer,
2014). During the interview, Doan hypothesized that the risk to his and other bees was growing
due to the increased intensity of corn and soybean production occurring in western New York
(Stoyer, 2014). Doan mentioned he had observed nearby farms planting corn seeds at 40,000
seeds per acre as compared to the 25,000 seeds per acre level he had observed in previous years.
Indeed Doan’s observations are confirmed by Douglas & Tooker (2015) who found that in 2011,
34-44% of soybean acreage and 79-100% of maize hectares in the U.S. were treated with
insecticides including neonics, creating a heightened risk of neonic-laced crop dust that could
potentially be fatal to bees pollinating nearby fields. Doan suggests that bees in western New



York have multiple ways in which they could be exposed to neonics and that the lack of forage
habitat has forced bees to ingest neonic-treated food or risk starvation (Stoyer, 2014).

While the experiences of Doan and other beekeepers around the nation implicated
neonics as the culprit behind their significant bee losses, other areas in the world have reported
no such effect. In 2014, the Australian Pesticides and Veterinary Medicines Authority (APVMA)
put forth a study which reviewed the literature published in the U.S., Australia, and Europe to
determine the risk neonics posed to bee populations. The study found that, when used
incorrectly, neonics are acutely toxic to bees yet pointed out that despite the widespread usage of
neonics in Australia over several years, bee populations have remained stable. The APVMA
argued that other families of pesticides, such as organophosphates, posed a higher risk to bees
and other pollinators than neonics and stated that the introduction of neonics had yielded a net
gain in the nation’s agricultural environment. The APVMA study concluded by arguing that the
ability of the neonic family of pesticides to kill a wide range of crop pests warrants their use in
Australia’s agricultural community, pointing to nearly 20 years of consistent neonic treatments
on crops without significant declines in bee populations (APVMA, 2014).

Due to the debate surrounding the impacts of neonics and the varying levels of responses
pollinators have to this type of insecticide, researchers have raised the additional question: Do
neonics result in any agricultural benefits? Stevens & Jenkins (2014) reviewed 19 studies and
concluded that neonics have little to no benefits to the agricultural yields of soybeans and corn.
The U.S. Environmental Protection Agency (EPA) also conducted a study in 2014 estimating the
benefits the application of neonics had on soybeans and their findings concurred with those
established by Stevens & Jenkins (2014) . Additionally, Stevens & Jenkins point to a study
conducted by Sinnathanby et al. (2013) which concluded that increased pesticide usage was a
key driver behind a $79 million annual decline in U.S. agricultural value when compared with
1986 figures—a figure derived from yield reductions in pollinator-dependent crops.

It should be noted that a majority of studies performed to date focus on the effects of
neonics on honey bee populations as opposed to bumblebees, wild bees or solitary bees (Rundlof
et al., 2015; Samson et al., 2014). This led critics of the EU’s moratorium on neonics to suggest
that the action lacked an adequate amount of field-based evidence. In response, Rundlof et al.
(2015) conducted a study which examined the ways in which neonics influence bees and wild
bees in particular. It is important to note that little research had been done to this point on the
effects of neonics on wild bee populations. As such, eight pairs of landscapes surrounding 16
geographically separated spring-sown oilseed rape fields were monitored with the purpose of
assessing how neonic-treated seed crops can affect bees in an agricultural landscape. The study
had four major findings: (1) exposure to neonic-laced seed coatings led to decreases in the
density of wild bee populations; (2) the nesting activity of solitary bees was decreased due to the
presence of neonic-treated seeds; (3) neonic-laced seed coatings reduced the colony growth and
reproductive rates of bumblebees; (4) the seed treatment had no apparent effect on honey bee
populations. The findings from Rundlof et al. (2015) show that neonics, at field-relevant
dosages, do pose a distinct risk to bee populations and suggest that honey bees may not always
be the best proxy for determining the effects of neonics on wild bee populations.

Indeed, the risks associated with neonics to bee populations warrant concern in the policy
arena. While the European approach to neonic regulations was to place a moratorium on their



usage, the U.S. approach has been much more cautious. However, there are several efforts at
multiple levels of government here to regulate neonics. The following section examines the
current policy actions related to the regulation of neonics in addition to examining current
pollinator protection activities at the federal, state and local levels.

Section 4.0 Federal Actions to Limit the Exposure of Pollinators to Neonics

Generally, in the U.S., the regulation of pesticides is administered by the EPA through
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) (EPA, 2015). Given that
neonics are closely regulated by FIFRA, it is important to consider the basic requirements and
regulatory actions that can be undertaken through the law. In its current form, FIFRA authorizes
the EPA to undertake three actions: (1) strengthen the registration process of pesticides by
shifting the burden of proof to the chemical manufacturer; (2) enforce compliance against
banned and unregistered products; and, (3) promulgate the regulatory framework missing from
the original law (EPA, 2015).

FIFRA requires that all new pesticides used in the U.S. must be registered by the
Administrator of EPA (EPA, 2015). Each registration of a pesticide essentially specifies the
crops and area on which it may be applied, and such usage must be supported by research data
(EPA, 2015). To properly register a pesticide, the EPA must make four findings: (1) its
composition is such as to warrant the proposed claims for it; (2) its labeling and other material
required to be submitted comply with the requirements of the Act; (3) it will perform its intended
function without unreasonable effects on the environment; (4) when used in accordance with
widespread and commonly recognized practice, it will not generally cause unreasonable adverse
effects on the environment (EPA, 2015)."

Given the dynamic nature of the pesticide industry, FIFRA contains provisions
stipulating that registrations for pesticides be reviewed every 15 years and it requires EPA to
reregister all pesticides registered before 1984 (EPA, 2015). Further, EPA can cancel a
registration if it is found that the pesticide does not comply with the requirements of FIFRA and
can even suspend the pesticide registration, thus ceasing all sale, distribution, and use of the
pesticide in question (EPA, 2015). Over the past decade, scientists, beekeepers and
environmental advocacy organizations have pressured the EPA to either ban or place a
moratorium on neonics through FIFRA (Frazier et al., 2011; Pollinator Health Task Force,
2015). In response to the growing body of research discussing the acute and sub-lethal effects of
neonics on pollinator populations, the EPA and other agencies have taken several actions to limit
the exposure of honey bees and other pollinators to neonics.

Overview of Federal Actions on Neonics

In 2007, the National Academy of Sciences National Research Council issued a study
which detailed the serious problems facing the beekeeping industry (Beyond Pesticides, 2015).

19 As defined through FIFRA, an unreasonable adverse effect on the environment is: (1) any
unreasonable risk to man or the environment, taking into account the economic, social, and
environmental costs and benefits of the use of the pesticide; or (2) a human dietary risk from residues
that result from the use of a pesticide in or on any food inconsistent with the standard under Section 408
of the Federal Food, Drug, and Cosmetic Act (EPA, 2015).



Since then, due to the immense ecological value of pollinators, a multitude of actions have been
undertaken to protect pollinator populations nationwide (National Pollinator Task Force, 2015;
USDA, 2013). In 2011, EPA formed a Pollinator Protection Workgroup which provided
information to the EPA on the following topics: (1) initial science-based risk management
approaches, including appropriate label restrictions; (2) development of information on state
approaches and authorities; (3) transfer of lessons learned by various stakeholders to improve
existing management practices; (4) continuing international communication; and (5) other issues
that the EPA wished for the work group to research (Beyond Pesticides, 2015). Further, in 2014,
President Obama issued a memorandum which directed federal agencies to implement actions
that would “reverse pollinator losses and help restore populations to healthy levels” (Beyond
Pesticides, 2015). To date, federal actions on neonics include but are not limited to the
consideration and implementation of regulatory action on neonics, phasing out the usage of
neonics on federally-owned property, and revamped guidance for risk assessors to better
understand the risks pesticides pose to bee populations.

Consideration and Implementation of Regulatory Action on Neonics: In response to the
2014 memorandum put forth by the Obama Administration, the EPA has undertaken several
actions to limit the exposure of pollinators to neonics (EPA, 2015). Of particular note, given the
extensive body of research showing that bees exhibit a wide range of sensitivity to neonics, the
EPA is reviewing the data from multiple field-based studies at the colony level and has expedited
its review of the impacts of neonics (Pollinator Health Task Force, 2015). It is expected that the
EPA will publish further findings on the impacts of neonics by 2017.

To date, the EPA has restricted the use of pesticides that are acutely toxic to bees by
improving labeling language and restrictions for pesticides that have negative effects on bee
populations, has halted new registrations of pesticides containing neonics, and is conducting a
crop-by-crop economic analysis of the benefits of neonic seed treatments. Further, the EPA will
propose to prohibit the foliar application of acutely toxic products during bloom for areas with
bees on site under contract, unless the application is made in accordance with a government-
declared public health response (Pollinator Health Task Force, 2015).

Phasing Out the Usage of Neonics on Federally Owned Property: In 2014, the U.S. Fish
and Wildlife Service (USFWS) published a decision stating that, by January 2016, the agency
would no longer use neonics in agricultural practices on USFWS-owned property due to the risks
neonics posed to ecosystems nationwide (USFWS, 2014). The USFWS further found that “the
prophylactic use, such as a seed treatment, of the neonicotinoid pesticides that can distribute
systematically in a plant and can potentially affect a broad range of non target species is not
consistent with Service policy” (USFWS, 2014). Additionally, the White House Council on
Environmental Quality (CEQ) stated that it would require all landscaping practices on agency-
owned or leased property to source neonic-free insecticides (Beyond Pesticides, 2015).

Revamping Risk Assessment Guidelines for Pesticides: In 2014, the EPA released a
document titled “Guidance for Assessing Pesticide Risks to Bees” which is intended to revamp,
discuss and provide guidance to risk assessors for evaluating the potential risk of pesticides to
bees, in particular honey bees (EPA, 2014). The document is part of a long-term strategy to
advance the science of assessing the threats posed by pesticides to bees, giving responsible
parties the means to further improve pollinator protection in EPA’s regulatory decisions (EPA,
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2015). The creation of this set of guidelines will allow the EPA to utilize emerging research and
allow regulators to make more informed regulatory decisions on neonics in a more adaptive
manner.

Overview of State and Local Actions on Neonics

New York: Due to concern generated over the environmental impacts of neonics, the DEC
currently restricts the usage of imidacloprid—requiring a valid applicator’s license for members
of the public to apply it (DEC, 2004). Also, in 2005, the DEC banned the sale and usage of
clothianidin-treated seeds due to significant risk posed to New York State’s groundwater
resources (DEC, 2005). Finally, in May 2015, Governor Andrew Cuomo stated that New York
State will “establish an interagency taskforce to develop a Pollinator Protection Plan to promote
the health and recovery of pollinator populations in New York State” (Office of the Governor,
2015). It is expected that the plan will investigate best management practices for landowners,
state agencies, pesticide applicators, and beekeepers and will evaluate the effectiveness of New
York’s programs, certifications, and incentives related to pollinator health (Office of the
Governor, 2015). Finally, the New York State budget includes $500,000 of funding to Cornell
University’s Integrated Pest Management Program.

Regulatory Actions on Neonics: Over the past decade, there has been a growing trend
amongst state and local governments to more closely regulate or ban the usage, sale and
application of neonics. For example, in 2014 Seattle passed Resolution Number 31548 banning
the usage of neonics on land owned or maintained by the city (Beyond Pesticides, 2015). The
ordinance urged the federal government to institute a moratorium on neonics and requested that
retailers operating in the City of Seattle ensure that no plants, seeds or products containing
neonics are offered for sale (City of Seattle, 2014). With the passing of this resolution, Seattle
became the largest U.S. city to ban the use of neonics (Beyond Pesticides, 2015). It should be
noted that the municipalities of Shorewood, MN and Skagway, AK have also instituted similar
bans on the usage of neonics on municipal properties.

In regard to state-level actions on neonics, California is currently in the process of re-
evaluating the effects of neonics on bee populations (California Legislative Information, 2014).
Assembly Bill 1789 requires the California Department of Pesticide Regulation to issue a
determination on the effects of neonics on bee populations and adopt any control measures
necessary to protect pollinator health (California Legislative Information, 2014). According to
AB 1789, should any additional control measures be necessary to limit the exposure of bees to
neonics, the State of California Department of Pesticide Control would be required to adopt
them. Some states have undertaken less aggressive approaches to regulating neonics. Minnesota,
for example, has implemented regulations which prohibit garden retailers from labeling plants
treated with neonics as “bee friendly” (Fiscal Note, 2014). As of 2014, bills relating to neonics
have been proposed in nine states, with Maine, New York, New Jersey, and Vermont considering
bans on neonics while restrictions on neonics were considered in Maryland and Alaska (Fiscal
Note, 2014).
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Section 5.0 Policy Recommendations to Limit Exposure to Neonics

Consider Regulatory Action on Neonics: Given the rate of rapid bee population declines
and the growing body of research demonstrating the connection between prolonged exposure to
neonics and bee die-offs, federal, state, and local governments should consider adopting more
stringent regulatory actions on neonics. However, it is important for government agencies to
ensure that the proper policy mechanisms and resources are in place to assist farmers and
pesticide applicators in adopting alternative pest management practices to limit potential
financial damages from a top-down regulatory action. For instance, current media coverage with
regard to the aftermath of the EU’s ban on neonics indicates that the agricultural community is
struggling to find effective alternatives to limit the spread of crop pests (Randall, 2015). It is
reported that crop pest infestations, in large part, have led to a 15% decline in the European
harvest of rapeseed—a three-year low (McFerron, 2015). Further, some farmers are resorting to
older, more dangerous pesticides to combat crop pest infestations (McFerron, 2015). It should be
noted that field-based research quantifying the effects of the EU’s ban on neonics is ongoing and
it is expected that the EU will revisit the ban on neonics in the near future.

At the same time, it is becoming more difficult for beekeepers to maintain sustainable
apiaries. For example, in Otsego County, beekeepers are facing overwintering losses of 50% or
more and are finding it difficult to maintain a functional apiary (C. Goodrich personal
communication, 2015; P. Welch personal communication, 2015). Therefore, it is recommended
that federal, state, and local agencies consider further regulatory action on neonics while
instituting a moratorium on all new registrations of pesticides containing neonics, and that they
urge retailers to temporarily suspend selling all products containing neonics until an appropriate
regulatory action can be determined.

Phase out the Usage of Neonics: Another option for federal, state, and local governments
to limit the exposure of bees and other pollinators to neonics would be to determine areas in
which neonics can be phased out. For example, as mentioned in Section 4.0, the USFWS chose
to phase out the usage of neonics on all USFWS-owned refuges because the application of
neonics conflicted with the agency’s internal policies. Also, several retailers such as BJ’s
Wholesale Club began to phase out neonics due to the impact these insecticides have on
pollinators (Friends of the Earth, 2014). A mandatory phase-out of neonics would allow farmers,
gardeners and retailers time to adopt alternative integrated pest management approaches.
However, it is important that such actions be undertaken using an adaptive approach that utilizes
collaboration between advocacy organizations, government agencies, businesses and scientists to
ensure that the transition away from applying neonics is conducted smoothly.

Develop Pollinator Protection Plans: Pollinator protection plans represent an efficient
means to enhance communication at the state level between regulators, applicators, farmers and
beekeepers. Due to the fact that bees do not adhere to societal boundaries, it is important that
states take a coordinated regional approach to identifying, mitigating and monitoring stressors to
their pollinator populations. For instance, as a result of increased bee die-offs and a growing
recognition of the ecological and economic benefits that pollinators yield, several states
including California, Mississippi, Florida, and North Dakota currently have plans in place that
are designed to restore pollinator populations back to healthy levels. Further, pursuant to the
National Strategy to Protect Honey Bees and Other Pollinators, the EPA is in the process of
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developing overarching guidelines for the creation of pollinator protection plans that will assist
states in developing strategies that effectively protect pollinators and determine a course of
action to mitigate the threats facing them (Pollinator Health Task Force, 2015). As a result,
several states are waiting for the EPA to establish those overarching guidelines for the contents
of a state-level pollinator protection plan (Pollinator Stewardship, 2015). It is recommended that
states without pollinator protection plans in place conduct the necessary outreach,
communication, and research that will allow lead agencies to adopt and implement such plans in
an expeditious manner.

Conduct Additional Localized, Field-Based Research on Neonics: Currently, several
questions remain regarding the drivers behind pollinator decline and the ways in which neonics
factor into that discussion. Localized research on stressors affecting bee populations can inform
policies at the local, state and, potentially, the national level. Also, additional field-based
research needs to be conducted to assess the manner in which neonics interact with other
stressors such as varroa mites, the Nosema apis parasite, and other fungicides and herbicides.
Research should also be conducted by relevant regulatory agencies to assess the way in which
neonics affect non-target species such as birds, bats, amphibians, aquatic macroinvertebrates and
fish. Additionally, localized research can be conducted to estimate how various regulatory
actions on neonics would affect state and local economies, local beekeeping industries, and
regional and local governing bodies. Local advocacy organizations should partner with research
institutions, state agencies, and farmers to develop long-term and short-term research projects to
assess the risks facing pollinator populations at the local scale.

Conclusion

While additional field-based research is needed to fully assess the exact nature of the
impacts of neonics on bee populations, the literature clearly demonstrates that neonics pose a
distinct risk to pollinator populations nationwide. It should be noted that exposure to neonics
alone will not translate to increased food prices or a mass disappearance of bee populations.
Rather, the acute and sub-lethal effects of neonics contribute to a growing body of stressors that,
combined, pose an unacceptably high risk to pollinator populations. If left unchecked, declines in
pollinator populations will result in economic effects that will translate to higher food prices and
potentially alter the U.S. agricultural landscape (Sinnathamby et al., 2013). It is important that
any risk, especially that posed by neonics, is mitigated fully in a manner that protects pollinator
populations while limiting financial damages to farmers, producers and beekeepers alike.
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