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Stephen Brown

Assistant Director, Plant Health and Pest Preventions Services, Room 220
1220 N St.

Sacramento, CA 95814

Re: Public Comment for Japanese Beetle Scientific Advisory Panel — Please distribute this letter
to all SAP panelists

Dear Mr. Brown,

I, Warren P. Porter, am a Professor of Zoology and a Professor of Environmental
Toxicology at the University of Wisconsin, Madison. I received a B.S. in Zoology from
the University of Wisconsin, Madison; an M.A. in Ichthyology from the University of
California, Los Angeles; and a Ph.D. in Physiological Ecology from University of
California, Los Angeles.

[ have conducted scientific research and published peer reviewed articles on pesticide
mixtures at low concentrations for more than 25 years. | regularly lecture and teach at
the University about the real biological consequences of pesticide exposures and how
they affect neurological, endocrine, immune, developmental, and genetic processes in
animals and humans at very low concentrations in the parts per billion to parts per trillion
concentration range, which is where concentrations of natural hormones operate in fetal
and adult organisms. I have personal knowledge of the facts stated herein and could and
would competently testify to them.

Repeated and heavy spraying of pesticides in the environment can play a role in
promoting inflammatory diseases [1], and have devastating effects on ecological systems,
harming a wide-range of organisms from microscopic communities to macro flora and
fauna such as birds, mammals, and aquatic organisms [2-15]. Adverse impacts on these
organisms are associated with exposure to the chemicals currently being used by the
California Department of Food and Agriculture (CDFA): imidacloprid, carbaryl, and
cyfluthrin. Additionally, the benefits of pesticide use, in relation to their risks, in
controlling pests has been questioned [16]. Ignoring these impacts puts both the
environment and human health at risk.

It is important to understand the neuroendocrine immune connection present in
vertebrates and invertebrates and the impact that pesticides such as the three listed above
can have not only on neurological, but endocrine, immune, epigenetic and
developmental, physiological, ecological, and ecosystem processes, as well as the
fundamental energetics that permit survival, growth and reproduction[2]. As described by
Demas et al. and others, the neurological, immune, and epigenetic effects of these
chemicals impact human and animal health and development.
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We can expect that beneficial insects, worms and caterpillars, and the urban bird
population are experiencing changes in their cellular maintenance processes, their growth
and development processes, their reproduction and immune function processes, and their
normal behavior and foraging capabilities. Since these processes also apply to mammals
including humans, especially children, there are ample reasons to suspend the spray
operations currently in process.

The destruction of natural predators and ecosystem functions because of exposure to the
three chemicals employed in the spray program should also create vacancies in the
ecosystem structure that would make the local ecosystems vulnerable to invasion by a
variety of invasive species. There should be monitoring for environmental impacts and
human impacts, especially neurological, endocrine and immune functions. Urine samples
should be collected from children to determine whether these pesticides are entering their
bodies, which is likely, given the surfactants and nonionic solvents typically present in
pesticide mixtures.

Chemical information

Imidacloprid

Imidacloprid belongs to the nicotinoid chemical family, a family of chemicals similar to
the tobacco chemical, nicotine. It works by interfering with the transmission of stimuli in
the insect nervous system causing irreversible blockage of acetylcholine receptors, which
are found broadly throughout the animal kingdom. These receptors are rendered
incapable of receiving acetylcholine molecules (an important neurotransmitter) and an
accumulation on of acetylcholine occurs, resulting in the insect’s paralysis and eventual
death. It is effective on contact and via stomach action.

In soil, imidacloprid has the ability to readily leach due to its high water solubility and its
inability to adhere to soil particles. Imidacloprid persists for long periods of time in soil.
Several soil half-lives have been reported for imidacloprid under various soil conditions
ranging from 27-229 day [17]. Imidacloprid is also persistent in groundwater.
Groundwater tests in the state of New York have detected imidacloprid at concentrations
ranging from less than 0.1 ppb to 1.0 ppb. The State of California has placed imidacloprid
on the Ground Water Protection List due to its potential to contaminate groundwater [17].

The effects of imidacloprid on biodiversity have been well-documented. Imidacloprid
applied to the soil around trees has been found to cause adverse effects on litter dwelling
carthworms [18]. Fallen leaves from imidacloprid-treated trees were found to result in
reductions in feeding rates by insects and earthworms, inhibition of aquatic and terrestrial
microbial decomposition activity, and a subsequent decrease in leaf decomposition [19].
There is a rapidly growing body of science that links the bee decline to exposure to
imidacloprid and other neonicotinoids. Field-realistic exposure to imidacloprid has been
found to result in a reduction in bumblebees’ ability to gather food [20]. Similarly,
exposure to imidacloprid can lead to both acute and chronically impaired pollen foraging
performance, resulting in effects that include a decrease in pollen foraging efficiency and
a change in flower preference and/or impairment in ability to find flowers in exposed
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bumblebees. These findings contrasted starkly with unexposed colonies, which improved
their pollen foraging performance [21]. In a 2014 study published in the journal Nature,
bird populations were found to be negatively correlated with surface water concentrations
of imidacloprid [22].

Carbaryl

Carbaryl, a carbamate, is a contact nerve toxin that inhibits the enzyme
acetylcholinesterase, with a resulting disruption of nerve impulse transmissions.
Although carbaryl has low volatility due to its low vapor pressure, it may become
airborne from sorption to particulates or as a spray drift immediately following
application. Carbaryl is also moderately soluble in water, and concentrations have been
detected in surface waters near both agricultural and urban areas in 42 states. Carbaryl
has also been found in the groundwater of several states [23].

Carbaryl causes an array of serious neurotoxic effects in animals, including irreversible
neurological damage and behavioral disturbances. Carbaryl and its formulation are highly
toxic to bees [24-25]. In a 2009 study, carbaryl was found to contaminate bee pollen at 1
ppm levels [26]. Under realistic conditions of increased exposure times and low
concentrations, predator-induced stress makes carbaryl more toxic, becoming 2 to 4 times
more lethal, to gray tree frog tadpoles [27]. It is highly toxic to aquatic invertebrates, such
as Daphnia (the common water flea) [28-29]. Carbaryl is moderately toxic to fish, and
may also bioaccumulate [30].

Cyfluthrin

Cyfluthrin, a broad-spectrum synthetic pyrethroid insecticide, structurally resembles the
organochlorine DDT more than other pyrethroids. Like DDT, cyfluthrin rapidly
accumulates in fatty tissues, including the central nervous system and persists in the
environment. In addition, cyfluthrin causes reproductive problems. The DDT-like
pesticide causes repetitive discharge and strong excitatory action on the central nervous
system, peripheral nerves and skeletal muscle fibers, by interfering with axonal sodium
and potassium channels, as does DDT [31-33]. According to EPA, cyfluthrin is
moderately persistent and, therefore, available for runoff through erosion as well as spray
drift [34].

Cyfluthrin is clearly highly toxic in acute animal studies. EPA states that cyfluthrin and
beta-cyfluthrin are moderately toxic to mammals and highly toxic to terrestrial
invertebrates on an acute basis. Furthermore, according to EPA, both chemicals are
classified as very highly toxic to aquatic organisms [34]. It caused changes in a wide
variety of organs such as submaxillary gland, liver, adrenal, spleen, and ovary in rats
[35]. Hazardous effects on the testes of Swiss albino rats have also been recorded [36].

Conclusion

There is a litany of adverse effects of imidacloprid, carbaryl, and cyfluthrin on the
environment. These chemicals can seriously alter and harm the environment in which
they are used. As illustrated above, these impacts are diverse and broad ranging
encompassing  molecular, epigenetic, neuroendocrine, immune, neurological,
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developmental, physiological and ecological and ecosystem processes. These effects are
common to invertebrate and vertebrate lifeforms as illustrated in the article by Demas et
al., (2011) and other published research cited here. There is ample information in the
current peer-reviewed literature to seriously question the use of these chemicals in the
environment in terms of both their safety and efficacy.

Warren Porter

Prof. of Zoology and former chair

Prof. of Environmental Toxicology

Invited Affiliate Faculty Member, Engineering Physics
http:// www.zoology.wisc.edu/faculty/Por/Por.html
University of Wisconsin, Madison

cc: Karen Ross, Secretary of CDFA
Matthew Rodriquez, Secretary for Environmental Protection
Gina Solomon, Deputy Secretary for Science and Health, CalEPA
Brian R. Leahy, Director of Pesticide Regulation
Rick Kreutzer, Chief, Division of Environmental and Occupational Disease Control
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Most sincerely,
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Warren Porter

Prof. of Zoology and former chair

Prof. of Environmental Toxicology

Invited Affiliate Faculty Member, Engineering Physics
http://www.zoology.wisc.edu/faculty/Por/Por.html
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