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Comments of Jennifer Sass, PhD 

Senior Scientist, Natural Resources Defense Council 

 

To the New Jersey Senate Environment and Energy Committee 

Monday, February 24, 2020 - 10:00 AM 

Committee Room 6, 1st Floor, State House Annex, Trenton, NJ1 

 

In support of S1016, which directs DEP to classify neonicotinoid pesticides  

designed for outdoor use as restricted use pesticides  

and bans non-agricultural uses 

 

 

Thank you for the opportunity to provide public comments to support this important bill. I write in 
support of Senate Bill 1016 (S1016), which directs the state Department of Environmental Protection 
(DEP) to classify neonicotinoid insecticides (neonics) intended for outdoor use as restricted use 
pesticides (RUPs) and prohibits all outdoor non-agriculture uses (such as golf courses and landscaping) 
of this class of neurotoxic insecticides.1  S1016 will provide the protections that people and pollinators of 
the Garden State require and deserve. 

I have been a senior scientist with the Natural Resources Defense Council (NRDC) for two decades, 
during which time my work has focused on pesticides and industrial chemicals the science and policy 
relevant to federal agency actions.  I also hold a part-time faculty position at George Washington 
University in the Environmental and Occupational Health Department of the GW Public Health School. I 
have published over four dozen articles in peer reviewed science journals relevant to environmental 
health, toxicology, and federal chemical policy. I serve on the Board of Science Counselors for the 
National Toxicology Program, National Institute of Environmental Health Sciences (NIEHS), a part of the 
National Institutes of Health (NIH). I have post-graduate degrees in anatomy and cell biology, with a 
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focus on neurodevelopmental and molecular biology – both of which are particularly relevant to 
neonicotinoid pesticides, as I will explain.   

In addition to my professional interest as an environmental health scientist in protecting New Jersey (NJ) 
residents from harmful agrochemicals, most of my father’s family live in NJ. My parents were married in 
NJ, and my father served portions of his military service here. So, thank you for taking on the task of 
protecting our families from neonic pesticides. 

I am pleased to apply myself in these comments to the task of summarizing the scientific evidence that 
the neonicotinoid pesticides pose a human health risk – specifically through the combination of 
widespread exposure and certain toxicity. .New Jersey lawmakers must step in if the state’s residents 
are to be provided some measure of protection. 

Risk is a combination of both exposure and toxicity, or hazard. Neonic use patterns lead to plenty of 
both.  

Exposure from contaminated foods –  

Neonic pesticides applied on food crops (agriculture uses) and wind up as residues on foods. A 2019 
collaborative effort led by Friends of the Earth sampled 132 foods from over thirty stores across the 
country including New Jersey, and found neonics in 80% of spinach and 73% of applesauce samples 
nationwide.2 A published study by researchers at the University of Maryland analyzed neonic residue 
data on foods sampled between 1999 and 2015 by the U.S. Department of Agriculture, and reported 
neonic on many foods that are children’s favorites such as apples, cherries, honey, strawberries, and 
baby food. 3 Because neonics are designed to work by making the plant poison to insects, the pesticide is 
systemic, permeating the plant tissue, cannot be removed by washing or peeling the produce before 
eating. 

Exposure from drinking water –  

Source water for drinking water is contaminated by neonics that runoff with rain into nearby waterways; 
both agriculture and urban uses on lawns and landscaping will wind up as water pollutants. A survey of 
25 states and territories by the U.S. Geological Survey (USGS) detected neonics in over half of the 
streams tested, demonstrating widespread contamination of urban and rural surface waters, including 
drinking water sources.4 5 6  

Unfortunately, conventional drinking water treatment systems are largely ineffective in removing 
neonics (although much can be removed by granular activated carbon filtration systems).7 Now, studies 
not only document neonic contamination of tap water, but recent research suggests that chlorination 
during routine drinking water treatment could result in potentially much more toxic chlorinated-neonic 
compounds. 8 9  

Acute health harms –  

Non-agricultural uses of neonics have led to poisonings of people, including, but not limited to, the 
following adverse effects according to incident poisoning reports:10  
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• Clothianidin – numbness, chest pain, headache, muscle weakness and tremors, shortness of 
breath, sore throat, coughing, skin rash and itching, tachycardia (rapid heart rate), blurred 
vision, and abdominal pain;  

• Imidacloprid – rash, muscle tremor, difficulty breathing, vomiting, wheezing, lock jaw, memory 
loss, and renal failure; and, 

• Thiamethoxam – throat irritation, skin irritation and rash, fever, numbness, dizziness, diarrhea, 
and sweating (and note that the major metabolite of thiamethoxam is clothianidin). 

These reports, which are consistent with the clinical signs and symptoms of poisoning from a neurotoxic 
agent, confirm that these products used in the real-world are poisoning people.  

Chronic health harms -  

A recent systematic review of publicly-available literature on unintentional human exposures to neonics 
(such as from agricultural uses or consumer products) reported a link between those exposures and 
elevated risk of developmental or neurological damage. Effects linked to neonic exposures include 
malformations of the developing heart and brain and a cluster of symptoms including memory loss and 
finger tremors.11 While the authors note that the studies to date have limitations, they warn that, 
“[g]iven the widespread use of neonicotinoids in agriculture and household products and its increasing 
detection in U.S. food and water, more studies on the human health effects of chronic (non-acute) 
neonicotinoids exposure are needed.”12 

Wildlife studies also report neurotoxic effects, including developmental abnormalities. A recent study of 
white-tailed deer experimentally exposed to environmentally-relevant levels of imidacloprid in their 
water (0, 1.5, 3.0, 15 micrograms/L) exhibited hypothyroidism and lethargy, decreased body and organ 
weight, decreased jawbone length, and higher mortality rates for fawns.13 This study also found levels of 
neonics in wild white-tailed deer that were higher than the experimental levels in the captive 
population, demonstrating contamination in foraging wildlife. 

Laboratory studies also support a link between neonic exposures and adverse systemic effects, including 
on the neurological, reproductive, and immune systems.14  

The concordance of effects – particularly to the nervous system in adults and during early life 
development – across a wide range of exposure levels, study types, and biological systems raises a red 
flag about the human toxicity of neonic insecticides.  

Neurodevelopmental harm – 

In 2013, the European Food Safety Authority concluded that neonicotinoids may adversely affect the 
development of neurons and brain functions like learning and memory, based on evidence in cellular (in 
vitro) studies that acetamiprid and imidacloprid caused damage to critical cells of the brain and nervous 
system.15 At the time, this may have seemed precautionary. However, a review of registrant-sponsored 
generational rodent studies confirms not only that neonics are brain-toxic, but also that exposures 
during early life development may interfere with the structure and function of the brain and nervous 
system. 
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The registrant, Bayer, submitted rodent studies to EPA in which pregnant rat dams are dosed with the 
pesticide each day during pregnancy, and then the offspring and the treated mother are examined for 
both physical and functional effects. In the study with thiamethoxam, the offspring had several adverse 
effects at the mid- and-low-doses at which the adult mother did not show effects; these included a 
thinner brain cortex, altered auditory startle reflexes, delayed reproductive development (delayed 
preputial separation) in males, and an increase in stillbirths.16 EPA considered all these effects in 
offspring to be statistically significantly different from control group offspring that were not exposed to 
the pesticide. The industry-sponsored two-generation reproductive study of clothianidin also was 
considered by EPA to show that the young offspring were more susceptible than adults to the toxic 
effects of the pesticide. 17 

These studies, all sponsored by neonic manufacturing companies, demonstrate that the pesticides can 
move from an exposed pregnant animal to the developing fetus, and that, once in the fetal circulation, 
the chemicals will disrupt development of the brain and nervous system. These data are consistent with 
scientific reports discussed above of developmental damage to wildlife exposed in the field, 18 and with 
epidemiologic reports of nervous system effects in exposed people. 19 Under the law, pregnant women 
and children are identified as vulnerable populations deserving additional protections from pesticides 
like the neonics that can cause developmental harm. 

EPA fails to apply FQPA child protection factors - 

In 1996 the U.S. Congress unanimously passed the Food Quality Protection Act (FQPA), aimed to provide 
an extra measure of protection for children from pesticides. This was in response to the 1993 National 
Academies report on Pesticides in the Diet of Infants and Children. The report concluded that exposures 
during early childhood can be much more harmful than during adulthood, and that the harm can be 
long-lasting or even permanent: 

“Profound differences exist between children and adults. Infants and children are growing and 
developing. Their metabolic rates are more rapid than those of adults. There are differences in 
their ability to activate, detoxify, and excrete xenobiotic compounds. All these differences can 
affect the toxicity of pesticides in infants and children, and for these reasons the toxicity of 
pesticides is frequently different in children and adults....The committee found both quantitative 
and occasionally qualitative differences in toxicity of pesticides between children and adults. 
Qualitative differences in toxicity are the consequence 20of exposures during special windows of 
vulnerability—brief periods early in development when exposure to a toxicant can permanently 
alter the structure or function of an organ system.”21 

Data from over 3,000 individuals included in the 2015–2016 government National Health and Nutrition 
Examination Survey (NHANES) reported that roughly half of the U.S. population 3 years of age and older 
is regularly exposed to neonicotinoids.22 Young children had higher levels than adults, likely due 
consuming more food and water per body weight than adult, and engaging in behaviors such as 
mouthing objects and playing on lawns that may be treated with pesticides. Transfer of neonic 
pesticides from a pregnant mother to her developing fetus is also a concern, as demonstrated by a 
recent study measuring a metabolite of acetamiprid in the urine of newborn babies. Maternal-to-fetal 
transfer is also demonstrated in the developmental neurotoxicity rodent studies discussed above, 
submitted to EPA by Bayer showing that exposing pregnant rats to thiamethoxam or clothianidin led to 
adverse effects in the offspring. 23  
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Despite acknowledging risks to human health in its most recent neonic assessments, EPA has failed to 
take appropriate steps to protect vulnerable populations, like children and farmworkers, from neonics.24 
Moreover, EPA underestimates these risks; EPA has failed to invoke any additional protections for 
pregnant women and children, as required by the FQPA.  EPA is also evaluating the neonics as if we are 
exposed to only one, instead of the risks from the cumulative exposure to all of them, as required by 
FQPA, and as occurs in the real world. In short, EPA is protecting the agrochemical industry, not the 
public.  

Conclusion –  

Experts recently reported in the journal Nature that agriculture was increasingly more toxic, “This 
pattern varied markedly by region, with the greatest increase seen in Heartland (121-fold increase), 
likely driven by use of neonicotinoid seed treatments in corn and soybean. In this ‘potency paradox’, 
farmland in the central US has become more hazardous to bees despite lower volumes of insecticides 
applied, raising concerns about insect conservation and highlighting the importance of integrative 
approaches to pesticide use monitoring”.25  

In short, we are awash in harmful agrochemicals, used on our food crops, around our homes, and on our 
parks and school grounds. Our overuse of agrochemicals has poisoned the places that we live, learn, 
work, and play. And, it’s getting worse as agrochemical corporations shift to chemicals that are longer-
lasting, and more toxic to insects. 26  New Jersey has an opportunity to change the outcome, reduce the 
over-use of neonic pesticides, and protect its wildlife and families.  

Thank you for the opportunity to submit these comments for your consideration.  

Respectfully, 

 

Jennifer Sass 

JENNIFER SASS, PH.D.  
Senior Scientist, Healthy People Thriving Communities 
NATURAL RESOURCES DEFENSE COUNCIL  
1152 15TH ST. NW, Suite 300, Washington, D.C. 20005 
M: 202.243-9107; E: jsass@nrdc.org  
 
I blog at: https://www.nrdc.org/experts/jennifer-sass 
  



6 
 

 

1 See Committee calendar for more information: https://www.njleg.state.nj.us/BillsForAgendaView.asp 

2 Friends of the Earth, Toxic Secret: Pesticides Uncovered in Store Brand Cereal, Beans, Produce (Feb. 2019), 
https://foe.org/food-testing-results/.  

3 Craddock HA, Huang D, Turner PC, Quirós-Alcalá L, Payne-Sturges DC. Trends in neonicotinoid pesticide residues in 
food and water in the United States, 1999-2015. Env. Health 2019 Jan. 11;18(1):7. doi: 10.1186/s12940-018-0441-7. 

4Hladik ML & Kolpin DW. First national-scale reconnaissance of neonicotinoid insecticides in streams across the 
USA. Env. Chem. 13(1): 12-20. Doi: http://dx.doi.org/10.1071/EN15061.  

5 Nowell LH, Moran PW, Schmidt TS, Norman JE, Nakagaki N, Shoda ME, Mahler BJ, Van Metre PC, Stone WW, 
Sandstrom MW, Hladik ML. Complex mixtures of dissolved pesticides show potential aquatic toxicity in a synoptic 
study of Midwestern U.S. streams. Sci. Total Environment 2018 Feb 1;613-614:1469-1488. doi: 
10.1016/j.scitotenv.2017.06.156. 

6 Sultana T, Murray C, Kleywegt S, and Metcalf CD. Neonicotinoid pesticides in drinking water in agricultural regions 
of southern Ontario, Canada. Chemosphere 202, 506-13. doi: 10.1016/j.chemosphere.2018.02.108. 

Hladik ML, Kolpin DW, Kuivila KM. Widespread occurrence of neonicotinoid insecticides in streams in a high corn 
and soybean producing region, USA. Env. Pollution 193, 189-96. doi: 10.1016/j.envpol.2014.06.033. 

7 Klarich KL, Pflug NC, DeWald EM, Hladik ML, Kolpin DW, Cwiertny DM, LeFevre GH. Occurrence of Neonicotinoid 
Insecticides in Finished Drinking Water and Fate during Drinking Water Treatment. Env. Sci. & Tech. Letters 2017 
4(5), 168-173. DOI: 10.1021/acs.estlett.7b00081. 

8 Klarich Wong KL, Webb DT, Nagorzanski MR, Kolpin DW, Hladik ML, Cwiertny DM, LeFevre GH. Chlorinated 
byproducts of neonicotinoids and their metabolites: An unrecognized human exposure potential? Env. Sci. & Tech. 
Letters 2019 6(2), 98-105.  

9 Klarich Wong KL, Webb DT, Nagorzanski MR, Kolpin DW, Hladik ML, Cwiertny DM, LeFevre GH. Chlorinated 
byproducts of neonicotinoids and their metabolites: An unrecognized human exposure potential? Env. Sci. & Tech. 
Letters 2019 6(2), 98-105. 

10 U.S. EPA Office of Pesticide Programs Incident Data System. Neonicotinoid incident reports for 01/01/2009 To 
04/04/2019. Received by NRDC via Freedom of Information Act Request No. EPA-HQ-2019-004044. 

11 Cimino AM, Boyles AL, Thayer KA, Perry MJ. Effects of Neonicotinoid Pesticide Exposure on Human Health: A 
Systematic Review. Env. Health Perspectives 2017 Feb;125(2):155-162. doi: 10.1289/EHP515.  

12 Cimino AM, Boyles AL, Thayer KA, Perry MJ. Effects of Neonicotinoid Pesticide Exposure on Human Health: A 
Systematic Review. Env. Health Perspectives 2017 Feb;125(2):155-162. doi: 10.1289/EHP515. 

13 Berheim EH, Jenks JA, Lundgren JG, Michel ES, Grove D, Jensen WF. Effects of Neonicotinoid Insecticides on 
Physiology and Reproductive Characteristics of Captive Female and Fawn White-tailed Deer. Sci. Rep. 2019 Mar. 
14;9(1):4534, available at https://go.nature.com/2Q1I9Zf.  

14 Abou-Donia MB, Goldstein LB, Bullman S, Tu T, Khan WA, Dechkovskaia AM, Abdel-Rahman AA. Imidacloprid 
induces neurobehavioral deficits and increases expression of glial fibrillary acidic protein in the motor cortex and 
hippocampus in offspring rats following in utero exposure. J Toxicol Environ Health A.2008;71(2):119-30. 

Kimura-Kuroda J, Komuta Y, Kuroda Y, Hayashi M, Kawano H. Nicotine-like effects of the neonicotinoid insecticides 
acetamiprid and imidacloprid on cerebellar neurons from neonatal rats. PLoS One.;7(2):e32432. 

Gu YH, Li Y, Huang XF, et al. Reproductive effects of two neonicotinoid insecticides on mouse sperm function and 
early embryonic development in vitro. PLoS One. 2013;8(7):e70112. 

                                                            

https://www.njleg.state.nj.us/BillsForAgendaView.asp
https://www.njleg.state.nj.us/BillsForAgendaView.asp
https://foe.org/food-testing-results/
https://foe.org/food-testing-results/
http://dx.doi.org/10.1071/EN15061
http://dx.doi.org/10.1071/EN15061
https://doi.org/10.1016/j.envpol.2014.06.033
https://doi.org/10.1016/j.envpol.2014.06.033
https://go.nature.com/2Q1I9Zf
https://go.nature.com/2Q1I9Zf


7 
 

                                                                                                                                                                                                
Mason R, Tennekes H, Sánchez-Bayo F, Jepsen PU. Immune suppression by neonicotinoid insecticides at the root of 
global wildlife declines. J. Env. Immunol. and Toxicol. 2013;1(1):3–12. 

15 EFSA assesses potential link between two neonicotinoids and developmental neurotoxicity. December 2013. 
https://www.efsa.europa.eu/en/press/news/131217 

16 See USEPA Review of the thiamethoxams developmental neurotoxicity study (DNT) including Brain Morphometry 
Data in Low- and Mid-Dose Groups (March 9, 2007, PC 060109). MRID 46028202 main study, 47034201 additional 
morphometry. 

17 EPA MRID 45422715 (2000); 45422714 (2000); 45422716 (2001, historical control); 45422825 (1999, diet 
analysis); 45422826 (1999, diet analysis) 

18 Berheim EH, Jenks JA, Lundgren JG, Michel ES, Grove D, Jensen WF. Effects of Neonicotinoid Insecticides on 
Physiology and Reproductive Characteristics of Captive Female and Fawn White-tailed Deer. Sci. Rep. 2019 Mar. 
14;9(1):4534, available at https://go.nature.com/2Q1I9Zf.  

19 Cimino AM, Boyles AL, Thayer KA, Perry MJ. Effects of Neonicotinoid Pesticide Exposure on Human Health: A 
Systematic Review. Env. Health Perspectives 2017 Feb;125(2):155-162. doi: 10.1289/EHP515.  

20 Ichikawa G, Kuribayashi R, Ikenaka Y, Ichise T, Nakayama SMM, Ishizuka M, Taira K, Fujioka K, Sairenchi T, Kobashi 
G, Bonmatin JM, Yoshihara S. LC-ESI/MS/MS analysis of neonicotinoids in urine of very low birth weight infants at 
birth. PLoS One. 2019 Jul. 1;14(7):e0219208. doi: 10.1371/journal.pone.0219208 

21 National Research Council (US) Committee on Pesticides in the Diets of Infants and Children. Washington (DC): 
National Academies Press (US); 1993. https://www.ncbi.nlm.nih.gov/books/NBK236271/ 

22 Ospina M, Wong LY, Baker SE, Serafim AB, Morales-Agudelo P, Calafat AM. Exposure to neonicotinoid insecticides 
in the U.S. general population: Data from the 2015-2016 national health and nutrition examination survey. Environ 
Res. 2019 Sep;176:108555. doi: 10.1016/j.envres.2019.108555, available at https://bit.ly/2YKLjmX 

23 See USEPA Review of the thiamethoxams developmental neurotoxicity study (DNT) including Brain Morphometry 
Data in Low- and Mid-Dose Groups (March 9, 2007, PC 060109). MRID 46028202 main study, 47034201 additional 
morphometry. 

24 USEPA, Proposed Interim Registration Review Decision for Imidacloprid 15-18 (Jan. 22, 2020), available at 
http://bit.ly/31B7dfz.  

25 Douglas MR, Sponsler DB, Lonsdorf EV, Grozinger CM. County-level analysis reveals a rapidly shifting landscape of 
insecticide hazard to honey bees (Apis mellifera) on US farmland. Nature Scientific Reports. 2020 Vol 10. 
doi:https://doi.org/10.1038/s41598-019-57225-w 

26 DiBartolomeis M, Kegley S, Mineau P, Radford R, Klein K. An assessment of acute insecticide toxicity loading (AITL) 
of chemical pesticides used on agricultural land in the United States. PLoS One. 2019 Aug 6;14(8):e0220029. 
doi:10.1371/journal.pone.0220029. 

https://go.nature.com/2Q1I9Zf
https://go.nature.com/2Q1I9Zf

