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January 5th, 2016 
 

Comments to EPA 
 from Environmental Health Scientists and Healthcare Professionals 

In support of EPA’s Proposal to Revoke Chlorpyrifos  
Food Residue Tolerances 

 
Docket ID EPA-HQ-OPP-2015-0653 

 
 
 
We, the undersigned, write to express our strong support for EPA’s proposal to revoke all food tolerances - the 
maximum amount of pesticide residue allowed on or in food - for the organophosphate insecticide, 
chlorpyrifos.1 We urge EPA to finalize this rule (Document ID EPA-HQ-OPP-2015-0653-0001), which would result 
in EPA’s cancelling all associated food uses of chlorpyrifos.  EPA’s own Revised Human Health Risk Assessment 
on Chlorpyrifos (2014) has acknowledged unsafe drinking water contamination. 
 
Chlorpyrifos is a powerful developmental neurotoxicant. Exposures to even very low doses of chlorpyrifos during 
critical windows of exquisite vulnerability during the nine months of pregnancy and in early postnatal life can 
cause brain damage to children that is characterized by diminished cognitive ability (lowered IQ), problems with 
working memory, delays in motor development and disruptions of primitive reflexes.  It should be noted that 
working memory skills in the early elementary school years are a strong predictor of learning outcomes and 
academic achievement in later years (Alloway et al. 2010). These disruptions in children’s brain development 
appear to be permanent, irreversible and lifelong.   
 
Extensive published science from diverse populations correlates pre-natal chlorpyrifos exposure to reduced birth 
weights, delayed mental and motor development in preschoolers, and reduced IQ and delays in working 
memory in elementary school children (Rauh et al, 2006, 2011, Whyatt et al 2005). These persistent 
neurocognitive findings are especially troubling. In addition, in a pilot study of 6-11 year olds, chlorpyrifos 
concentrations in umbilical cord blood were associated with changes in brain structure measured by magnetic 
resonance imaging, including cortical thinning and regional specific cortical deformations (Rauh et al, 2012).  
 
A recent study of inner city minority children reported a link between prenatal exposure and mild to moderate 
arm tremors measured when the children were middle-school aged, suggesting an even broader scope of effects 
on the nervous system from early life exposures, and potentially latent or long term neurological damage 
manifesting a decade later or beyond (Rauh et al 2015). Application of chlorpyrifos to agricultural fields within 
1.5 km of the home during pregnancy has also been associated with an increased incidence of autism spectrum 
disorders in a recent study (Shelton et al., 2014). 
 
These epidemiologic results are consistent with data from toxicological studies which found disruption in 
neuronal development, neurotransmitter systems and synaptic formation as well as behavioral and cognitive 
impairments in test animals following low-dose perinatal chlorpyrifos exposure (Slotkin 2004; Aldridge et al. 
2004, 2005; Slotkin and Seidler, 2005, Levin et al 2001; Roy et al., 2004; Garcia et al., 2002). 
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Associations in newborns also were seen between prenatal exposures to organophosphate pesticides generally 
and abnormalities in primitive reflexes, suggesting an impact on the development of the central nervous system 
(Engel et al, 2007; Young et al, 2005) and in children with reduction in motor function (Eskenazi et al, 2007; Rauh 
et al 2006; Grandjean et al 2006; Handal et 2008; Harari et al, 2010, Rauh et al, 2015), decreases in working and 
visual memory, processing speed, verbal comprehensive, perceptual reasoning, and  full scale IQ (Bouchard et al. 
2011, Engel et al, 2011, Rauh et al, 2011; Handal et al, 2008)  and increases in neuropsychological problems 
including ADHD, pervasive developmental disorder and behaviors typical of the autism spectrum (Rauh et al, 
2006, Marks et al., 2010, Furlong et al., 2014). Certain subpopulations demonstrate greater susceptibility 
including children of farmworkers (Castorina et al, 2010; Engel et al., 2015) and those who have reduced 
capacity to detoxify the OPs (Engel et al, 2015). 
 
In addition to neurological damage, scientists have found an elevated risk of respiratory symptoms consistent 
with asthma (exercised-induced coughing) and persistent decreased lung function in children exposed during 
early-life to organophosphate pesticides (Raanan, Harley et al 2015; Raanan, Balmes et al 2015). These 
observations are consistent with findings in animal studies that chlorpyrifos and other OP pesticides induced 
airway hyper-reactivity at doses below those that caused cholinesterase inhibition (Ndlovu et al 2011; Proskocil 
et al 2013).  
 
In April, 2015, extensive comments were submitted to EPA by Earthjustice, Farmworker Justice, Pesticide Action 
Network (PAN), Natural Resources Defense Council (NRDC) and United Farm Workers (UFW)  that identified 
serious health concerns linked to chlorpyrifos exposure for farmworkers, their families, and bystanders.2 
Comments submitted to EPA by Professors R. Whyatt, T. Slotkin and D. Hattis provide a detailed analysis of 
serious weaknesses in EPA’s use of a model provided by Dow AgroSciences, which purports to characterize 
cholinesterase inhibition.3 Even EPA acknowledges that the observed neurodevelopmental impacts in children 
from prenatal exposures occur at levels below those that cause cholinesterase inhibition in the pregnant 
mother.4 
 
In November, 2015 EPA acknowledged that it is unable to make a safety finding regarding chlorpyrifos use as 
required under the Federal Food, Drug, and Cosmetic Act (FFDCA).5 However, prior to issuing a final rule to 
cancel chlorpyrifos food tolerances, EPA has said that it “plans to complete its refined drinking water analysis for 
the entire country as well as update its analysis of the chlorpyrifos hazard to determine whether its current 
regulatory approach sufficiently addresses the potential for adverse impacts on infants and children.” 6 This will 
lead to more delays, and continued unsafe exposures. 
 
EPA determined 15 years ago that residential uses of chlorpyrifos resulted in exposures to children that 
exceeded safe levels by orders of magnitude. In 2000 EPA phased out almost all homeowner uses, but failed to 
extend the same protections to rural children and pregnant women who are often exposed at even higher levels 
through agricultural uses.7 Despite the scientific evidence, EPA has continued to leave rural children and the 
children of farmworkers in harms’ way because they are exposed to chlorpyrifos through drift, volatilization, and 
take-home exposures from farm worker family members (Coronado et al 2011; Bradman et al, 2005; Thompson 
et al, 2014; Calvert et al, 2008).8  

 

During these last 15 years, consumers in the U.S. have also continued to be exposed to chlorpyrifos and other 
organophosphate pesticides through residues on produce (Bradman et al 2015; Lu et al 2006, Vogt et al 
2012).9 10 Children experience greater exposure to organophosphate pesticides due to their increased hand-to-
mouth action, and relative to adults they eat more fruits and vegetables, drink more, and breathe more.11 Thus, 
with each year of delay in cancelling food tolerances and agricultural and other uses of chlorpyrifos, more 
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children are unnecessarily at elevated risk for problems in learning, social skills, motor function, respiratory 
health, and other developmental domains. 
 
We strongly urge EPA to finalize this proposal to cancel all food tolerances for chlorpyrifos, and to cancel all 
remaining uses of chlorpyrifos as expeditiously as possible, given the toll that chlorpyrifos takes on farmworkers, 
their families and their children – born and unborn, on rural and suburban families who reside near agricultural 
land treated with chlorpyrifos and on all Americans who consume food that has been treated with chlorpyrifos. 
 
Respectfully, 
 

     
 
Jennifer Sass, Ph.D.  
Senior Scientist, Natural Resources Defense Council 
and Professorial Lecturer, George Washington 
University, Washington, DC 
 

Robin M. Whyatt, DrPH 
Professor Emeritus 
Department of Environmental Health Sciences 
Mailman School of Public Health, Columbia 
University, New York, NY 

 
 
Supporters in alphabetical order below: 
 
The views expressed in this editorial are the opinion of the scientists who are listed below and DO NOT imply an 
endorsement or support for these opinions by any organizations to which they are affiliated.  
 
Laura Anderko PhD RN 
Robert and Kathleen Scanlon Endowed Chair in Values Based Health Care & Professor 
Fellow, Center for Social Justice 
Director, Mid-Atlantic Center for Children's Health and the Environment 
School of Nursing & Health Studies 
Georgetown University 
Washington DC 
 
Howard F. Andrews, PhD 
Associate Professor of Biostatistics 
Mailman School of Public Health, Columbia University 
New York, NY 
 
Thomas A. Arcury, PhD 
Professor and Vice Chair for Research, Department of Family and Community Medicine 
Director, Program in Community Engagement, Wake Forest Clinical and Translational Science Institute 
Director, Center for Worker Health 
Wake Forest School of Medicine 
Winston-Salem, NC  
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David Bellinger, MSc, PhD 
Professor of Neurology, Harvard Medical School 
Professor in the Department of Environmental Health, Harvard T.H. Chan School of Public Health 
Harvard University 
Boston, MA 
 
Charles Benbrook, PhD 
Benbrook Consulting Services 
Enterprise, Oregon  
 
Deborah Bennett, PhD 
Associate Professor, Division of Environmental and Occupational Health 
UC Davis 
 
Ruth Berlin, LCSW-C 
Executive Director, Maryland Pesticide Education Network 
Annapolis, MD 
 
Paul Brandt-Rauf, DrPH, MD, ScD 
Professor Emeritus 
Environmental Health Sciences, Mailman School of Public Health 
Columbia University 
New York, NY 
 
Susan Buchanan, MD, MPH 
Director, Great Lakes Center for Children’s Environmental Health 
University of Illinois at Chicago School of Public Health 
Chicago, Illinois 
 
Sheila Bushkin-Bedient, MD, MPH 
Waterford, NY 
 
Jaehyun Byun, MD  
Santa Paula Medical Clinic 
Ventura, CA 
 
David O. Carpenter, M.D. 
Director, Institute for Health and the Environment University at Albany 
Rensselaer, NY  
 
Lynn Carroll, Ph.D. 
Senior Scientist 
TEDX, The Endocrine Disruption Exchange 
 
Larysa Dyrszka, MD 
 
Stephanie M. Engel, PhD 
Associate Professor of Epidemiology 
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Gillings School of Global Public Health, University of North Carolina at Chapel Hill 
Chapel Hill, NC 
 
Pam Factor-Litvak, PhD 
Professor of Epidemiology at CUMC 
Associate Dean for Research Resources 
Mailman School of Public Health, Columbia University 
New York, NY 
 
Linda Forst, MD, MPH 
Professor, School of Public Health 
University of Illinois at Chicago 
Chicago, Illinois  
 
Robert M. Gould, MD 
Associate Adjunct Professor 
Program on Reproductive Health and the Environment 
Department of Obstetrics, Gynecology and Reproductive Sciences 
UCSF School of Medicine 
Immediate Past President, Physicians for Social Responsibility 
 
Joseph H. Graziano, Ph.D. 
Professor of Environmental Health Sciences  and Pharmacology 
Interim Chair, Department of Environmental Health Sciences 
Director, The Columbia University Superfund Research Program 
New York, NY 10032 
 
Alycia Halladay, PhD 
Adjunct, Rutgers University 
Department of Pharmacology and Toxicology 
And Chief Science Officer, Autism Science Foundation 
 
Russ Hauser MD, ScD, MPH 
Frederick Lee Hisaw Professor of Reproductive Physiology  
Professor of Environmental and Occupational Epidemiology  
Harvard T.H. Chan School of Public Health 
Professor of Obstetrics, Gynecology and Reproductive Biology  
Harvard Medical School 
 
Irva Hertz-Picciotto, PhD 
The MIND Institute (Medical Investigations of Neurodevelopmental Disorders) 
Director, Environmental Health Sciences Center 
Professor and Vice Chair for Research, Department of Public Health Sciences  
University of California Davis School of Medicine 
Davis, CA 
 
Jane Hoppin, ScD 
Associate Professor 
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Deputy Director, Center for Human Health and the Environment 
Department of Biological Sciences 
NC State University 
Raleigh, NC  
 
Katie Huffling, RN, MS, CNM 
Director of Programs 
Alliance of Nurses for Healthy Environments 
Mount Rainier, MD 
 
Richard J Jackson MD MPH    
Professor, Fielding School of Public Health 
University of California Los Angeles 
Los Angeles, CA  
 
Margaret R. Karagas, PhD 
Professor & Chair, Department of Epidemiology 
Geisel School of Medicine at Dartmouth 
 
Dr Matthew Keifer MD MPH  
Occupational and Internal Medicine 
 
Jonathan Kirsch, MD 
Assistant Professor, Department of Medicine 
University of Minnesota 
 
Candace Kugel, FNP, CNM, MS 
Clinical Specialist 
Migrant Clinicians Network 
Clinton, NY 
 
Carol F. Kwiatkowski, PhD 
Executive Director 
TEDX, The Endocrine Disruption Exchange 
Paonia, CO 
Assistant Professor Adjunct, Department of Integrative Physiology 
University of Colorado at Boulder, CO 
 
Philip J. Landrigan, MD, MSc, FAAP 
Dean for Global Health 
Arnhold Institute for Global Health 
Professor of Preventive Medicine and Pediatrics 
Icahn School of Medicine at Mount Sinai 
New York, NY 
 
Bruce P. Lanphear, MD, MPH 
Clinician Scientist, Child & Family Research Institute 
Professor, Faculty of Health Sciences, Simon Fraser University 
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Vancouver, BC  
 
Edward D. Levin, Ph.D. 
Professor of Psychiatry and Behavioral Sciences  
Duke University Medical Center  
Durham, NC 
 
Amy K. Liebman, MPA, MA 
Director of Environmental and Occupational Health 
Migrant Clinicians Network, Salisbury, MD 
 
Chensheng (Alex) Lu, Ph.D.  
Associate Professor of Environmental Exposure Biology 
Department of Environmental Health 
Harvard T.H. Chan School of Public Health 
Boston, MA 
 
Emily Marquez, Ph.D. 
Staff Scientist,  
Pesticide Action Network North America 
 
Linda McCauley, PhD, RN 
Dean and Professor, Emory University Nell Hodgson Woodruff School of Nursing 
Atlanta, GA 
 
Rob McConnell MD 
Professor of Preventive Medicine 
Keck School of Medicine 
University of Southern California 
 
Kristine McVea, MD, MPH 
 
Mark Miller MD, MPH 
Assistant Clinical Professor, Pediatrics and Occupational Environmental Medicine 
University of California, San Francisco 
 
Scott Morris, MD, MPH, FACOEM 
Section on Underserved Occupational Populations 
American College of Occupational and Environmental Medicine 
 
Carlos O'Bryan, M.D., FAAFP 
Chief of Family Medicine Department VCMC 2015-16 
Las Islas Family Medical Group 
Oxnard, CA 
 
Peter Orris, MD, MPH 
Professor and Chief of Service 
Occupational and Environmental Medicine 
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University of Illinois Hospital and Health Sciences System 
835 S. Wolcott Street, Rm 144, (MC684) 
Chicago, IL 60612        
 
Nancie Payne, President 
Learning Disabilities Association of America  
Pittsburgh, PA  
 
Devon Payne-Sturges, DrPH 
Assistant Professor 
Maryland Institute for Applied Environmental Health 
University of Maryland School of Public Health 
Baltimore, MD 
 
Frederica Perera, DrPH. PhD 
Professor and Director  
Columbia Center for Children’s Environmental Health 
Mailman School of Public Health, Columbia University  
New York, NY 
 
Sara A. Quandt, PhD 
Professor of Epidemiology and Prevention 
Division of Public Health Sciences 
Wake Forest School of Medicine 
Winston-Salem, NC 
 
Virginia A. Rauh, ScD 
Professor and Vice Chair, Population and Family Health 
Mailman School of Public Health, Columbia University 
New York, NY 
 
Elena Rios, MD, MSPH 
President and CEO 
National Hispanic Medical Association 
Washington, DC 20036 
 
James R Roberts, MD, MPH 
Professor of Pediatrics 
Director, South Carolina Pediatric Practice Research Network 
Medical University of South Carolina 
 
Ted Schettler MD, MPH 
Science Director 
Science and Environmental Health Network 
 
Theodore Slotkin, Ph.D. 
Professor, Dept. of Pharmacology & Cancer Biology 
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Duke University Medical Center 
Durham 
 
Rosemary Sokas, MD, MOH 
Professor and Chair 
Department of Human Science 
Georgetown University School of Nursing and Health Studies 
Washington, DC   
 
Lisa Solinas, M.D.  
Medical Director 
Santa Paula Hospital Clinic 
Santa Paula West Medical Group & Pediatrics 
 
Shanna H. Swan, PhD 
Professor  
Department of Preventive Medicine 
Icahn School of Medicine at Mount Sinai  
New York, NY  
 
Claudia Thomas, MD 
New York, NY 
 
Gayle Thomas, MD 
Medical Director, NC Farmworker Health Program 
Assistant Professor, UNC Family Medicine 
North Carolina 
 
Ho Luong Tran, MD, MPH 
President and CEO 
National Council of Asian Pacific Islander Physicians 
 
David Wallinga, MD, MPA 
Senior health officer, Natural Resources Defense Council 
San Francisco, CA 
 
Harry Wang, MD 
Vice-President, Physicians for Social Responsibility/Sacramento 
Clinical Professor of Psychiatry 
University of California Davis School of Medicine 
 
Minako Watabe, MD 
Ventura County Medical Center 
Ventura, CA 
 
Virginia M Weaver MD MPH 
Associate Professor of Environmental Health Sciences and Medicine 
Associate Faculty Member, Welch Center for Prevention, Epidemiology and Clinical Research 
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Johns Hopkins University Blomberg School of Public Health 
Baltimore, MD 21205 
 
David H Wegman, MD, MSc 
Professor Emeritus 
Department of Work Environment 
UMass Lowell 
Lowell, MA 
 
Mary Wolff, PhD 
Professor  
Department of Preventive Medicine 
Icahn School of Medicine at Mount Sinai  
New York, NY  
 
Tracey J. Woodruff, PhD, MPH 
Professor and Director 
UCSF Program on Reproductive Health and the Environment  
 
Sandy Young, FNP 
Las Islas Family Medical Group 
Oxnard, CA 
 
Ed Zuroweste MD 
Assistant Professor of Medicine, Johns Hopkins School of Medicine 
Chief Medical Officer, Migrant Clinicians Network 
Clinton, NY  
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