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Introduction 

 

Chlorpyrifos is one of the most widely used pesticides in the world since it was developed in the 

1960s, yet it is little known by the public despite growing certainty of its harm to human health 

and the environment. This chapter traces chlorpyrifos’ legacy on the eve of its ban by the EPA, 

more than three decades since it became the majority replacement pesticide following the ban of 

DDT.  Chemical exposures, such as widespread exposures to chlorpyrifos as it moves through 

the food system, are of public health significance.  Intersectional research connecting food 

studies and environmental health sciences about chemical exposures is limited, resulting in gaps 

that deter effectively addressing the long-term and systemic public health threats of chemicals as 

an integrated part of our food system. Chlorpyrifos is part of a class of insecticides termed 

organophosphates that can trigger neurotoxic effects in humans when touched, inhaled, or eaten.  

It came to be one of the dominant replacements for DDT after its ban in 1972 because it seemed 

to be an improvement in the chemistry that caused DDT to persist in the environment and 

accumulate in wildlife.  But over the past three decades, farmworkers advocates, 

environmentalists, and environmental health scientists have documented harm in exposed groups 

and exerted ongoing pressure on regulatory agencies to curb the chemical’s use.  

 



Advocacy groups pressured the Environmental Protection Agency (EPA) to revoke chlorpyrifos 

tolerances as early as the 1980s given the scientific evidence of harm. They succeeded in 2000 in 

ending over the counter sales of the chemical because of the overwhelming evidence of damage 

to children, but agricultural uses persisted.  In 2007, the Natural Resources Defense Council 

(NRDC) and Pesticide Action Network North America (PANNA) filed a petition with the EPA 

to ban the chemical.  The EPA dragged out response to the petition for nine years. In December 

2014, the EPA acknowledged peer-reviewed science linking chlorpyrifos exposure with brain 

damage in children, including reduced IQ, delayed development, and loss of working memory. 

By December 2015, the US ninth Circuit Court of Appeals, declared EPA’s inaction on 

chlorpyrifos to be “egregious” and constituted a “cycle of incomplete responses, missed 

deadlines, and unreasonable delay” (U.S. Court of Appeals for the Ninth Circuit 2015).  The 

EPA, forced by the hand of the court, is currently weighing the scientific evidence to discontinue 

all chlorpyrifos uses in agriculture by revoking food tolerances (US EPA 2016) since the primary 

form of population exposure is through pesticide residues in food. This article examines the 

conflict over chlorpyrifos and argues for a food system and precautionary public health based 

approach to regulatory decisionmaking over pesticides. Ongoing contestations by scientist over 

the meaning and interpretation of chemical exposures despite mounting evidence of widespread 

population exposures to multiple chemicals requires new frameworks for approaching pesticide 

regulation (Shamasunder and Morello-Frosch 2015)
1
.  The case of chlorpyrifos also raises 

important questions about replacement chemicals which themselves can prove to be problematic. 

 

Bridging Food Studies and Environmental Health 

                                                           
1
 For depth on scientific contestations over biomonitoring and for methods for collecting the scientists’ interviews referenced in 

this paper, see Shamasunder and Morello-Frosch, 2015.  



 

The food studies literature straddles an interdisciplinary swath of social scientific analyses of 

food systems. Pesticides are often examined at the point of consumption, such as tensions 

between organic versus conventionally produced food with a predominant focus on consumer 

perceptions or the cooptation of organic labeling by agribusiness (i.e. Yiridoe, Bonti-Ankomah, 

and Martin 2005; Guthman 1998). Scholars have noted the overlaps of food activism with social 

movements, coining the term “food justice” (Gottlieb and Joshi 2010), to examine inequities in 

the food system, for example situating lack of access to quality produce in low-income 

communities and communities of color as an environmental justice issue.   

 

Research on pesticide regulatory regimes has focused on harm to workers and fenceline 

communities from pesticide exposures and describes the entrenched regulatory neglect by 

pesticide agencies in vulnerable communities that dismiss routine poisonings as “accidental” 

(Harrison 2006).  However, there has been little examination of how worker exposures on the 

frontline of pesticide exposures then pervades the entire food system, continuing along the food 

chain, and resulting in significant costs to public health.  The US agricultural system is 

extensively industrialized, driven by large-scale corporate agricultural interests, and deeply 

dependent on pesticide use.  Agricultural history is rooted in the massive exploitation of natural 

resources and the subordination of immigrant workers who suffer from tenuous economic and 

political circumstances (Walker 2004; McWilliams 1939). The system is absolutely dependent 

on temporary and marginalized farm labor.  Even efforts that work towards alternatives to the 

industrialized system, such as community supported agriculture or organic farming, are 

dependent on a steady supply of mostly immigrant and undocumented farmworkers (Guthman 



2004).  This heavy reliance on vulnerable workers in all agricultural sectors makes the system at 

its core unwilling to address poor working conditions.   

 

The literature on pesticides and agrifood activism points to an increasingly neoliberal and 

market-driven agenda by both the federal government and environmental and food-centered 

social movements, where consumer choice and the ability to purchase organic foods are 

prioritized over worker concerns (Guthman 2004).  Studies of pesticide drift find that market-

based efforts actually exacerbate drift and worker exposures. Workers are expected to be 

protected through safety equipment and suggested reentry periods to limit pesticide poisoning.  

Ultimately, market efforts do not address ongoing pesticide exposures. Additionally, there is 

regulatory resistance to restrict drift-prone pesticides since these chemicals are often less 

persistent in the environment despite their often greater acute toxicity to workers (Harrison 

2008).  For example, the pesticide methyl bromide was banned because it was found to deplete 

the ozone layer, but growers sought to replace it with methyl iodide, which does not deplete 

ozone but is far more toxic to workers. Despite these tendencies in the realm of pesticide 

protections toward consumer and market-driven reforms, the current scientific evidence 

demonstrates that worker exposures can lead down the line to consumer exposures.      

 

Environmental justice, workers’ rights, environmental, and environmental health movements 

have often strategically parted ways in the fight to curb pesticide use due to differing movement 

priorities and structural challenges posed by different regulatory mechanisms for workers and 

consumers. One overarching commonality has been the lack of sustained attention by 

environmental movements to farmworkers’ multiple vulnerabilities despite their acute and 



chronic exposures to the pesticides (Pulido 1996). When DDT was banned, it was quickly 

replaced by organophosphate pesticides.  As evidence mounted that workers suffered severe 

neurotoxic effects from chlorpyrifos exposure, California became the first state in the country to 

adopt cholinesterase monitoring in 1974. Cholinesterase testing sought to manage against the 

worst health effects from organophosphate poisoning in workers.  Nonetheless, the California 

program is now widely considered to be a failure since it is lax, there is no central reporting, and 

industries only participate on a voluntary basis.  

 

Studies of pesticide exposure in the environmental health sciences literature is vast, spanning 

toxicology to epidemiology, and data published on often chemical-specific linear and measurable 

impacts.  Much recent chlorpyrifos research has been conducted through biomonitoring studies 

that measure metabolite (chemical breakdown) levels primarily in urine and sometimes blood.  

Biomonitoring is the technology that allows for measurements of chemicals in human blood, 

breast milk, and other tissues.  Chlorpyrifos studies using biomonitoring are undergirded by 

national chemical biomonitoring surveillance conducted by the Centers for Disease Control 

(CDC) through the National Biomonitoring Program, which tests a subset of the US population 

for over two hundred chemicals, one of which is chlorpyrifos.  The CDC detects chlorpyrifos in 

over 90% of the US population (Centers for Disease Control and Prevention 2009), showing 

widespread exposure.  These exposures are primarily through food though some communities 

such as agricultural fenceline communities face higher exposures given proximity to spraying 

(Schafer 2004; Eskenazi et al. 2007).   

 



The collective body of data, when connecting disparately produced studies, reveals chlorpyrifos 

along the food chain in bodies from production to consumption, in workers, communities living 

on the fenceline of intensive agricultural production and consumers.  “Following the molecule” 

can be a generative method for understanding the complex patterns of industrial chemicals as 

they move across sites where they have come to inhabit people, communities, and landscapes 

(Casper 2003).   More recent scientific studies show chlorpyrifos to be an endocrine disruptor, 

leading to adverse health outcomes at very low-level exposures. In utero exposures and 

exposures to children are of most concern because they are still in vulnerable periods of 

development (Viswanath et al. 2010).  The chemical can also persist in ground water, which 

worsens exposure when combined with food intake.  Agricultural, chemical, and crop protection 

trade groups argue that exposure alone does not constitute harm and have questioned some of the 

scientific data in order to stop the EPA from considering a chlorpyrifos ban.  The EPA faces 

strong industry pressure to retain the chemical’s use. 

 

Background and Health Effects 

 

Developed during World War II by the Dow Chemical Company (Doyle 2004) chlorpyrifos is no 

longer patent protected and is the active ingredient in dozens of pesticide formulations made by 

global companies such as Bayer and BASF. In the US, Chlorpyrifos is used in numerous crops at 

a million pounds per year on over two million acres of cropland.  It is also used in crop 

applications globally.  It is used on corn as well as soybeans, fruit, nuts, brussel sprouts, 

cranberries, broccoli, and cauliflower, as well as others.  It also has non-agricultural uses such as 

on golf courses, turf, greenhouses, and non-structural wood treatments. DDT its predecessor was 



banned because it was found to persist in the environment and bioaccumulate across the food 

chain. The primary concern over DDT was for wildlife and ecosystems. Worker exposures did 

not play a primary role for environmentalists of the 1960s and 70s that sought DDT’s ban 

(Pulido and Peña 1998).  Chlorpyrifos seemed an effective improvement in pesticide chemistry 

since it does not persist in the environment, does not bioaccumulate across the food chain and is 

metabolized by the human body.  For decades, chlorpyrifos was the most extensively used home 

and garden pesticide, sold over the counter under the names Dursban and Lorsban and the active 

ingredient in hundreds of consumer products such as flea sprays and roach killers.  In 2000, the 

Environmental Protection Agency (EPA) phased out consumer sales of chlorpyrifos following 

what was then the most extensive scientific assessment of a pesticide in EPA history (Brown and 

Warrick 2000), with the scientific data linking it to dangerous neuro and developmental toxicity 

in children. Chlorpyrifos remains in widespread agricultural uses, propelling the scientific 

research published over the past fifteen years on continued impacts to farmworkers, fenceline 

communities, and consumers.   

 

Chlorpyrifos works by inhibiting the action of the enzyme acetylcholinesterase that controls the 

messages that travel between nerve cells.  It is a neurotoxin and exposure results in 

overstimulation of the nervous system (Kwong 2002) and nervous system malfunction. In the 

1960’s, Dow Chemical secretly tested 16 prisoners at the Clinton Correctional Facility in 

Dannemora, New York. At higher exposure levels, Dow noted sharp drops in plasma 

cholinesterase levels (Doyle 2004). However, they deemed the chemical safe for workers with 

use of protective equipment and routine testing of cholinesterase levels. Higher levels of 

chlorpyrifos exposure result in acutely neurotoxic effects (Richardson 1995) that can include 



salivation, irregular heartbeat, convulsions, and death.  Low dose exposures documented in 

farmworkers include impaired memory and concentration, disorientation, severe depression, 

irritability, confusion, headaches, nightmares, sleepwalking, drowsiness, insomnia, and flulike 

conditions (Barr and Angerer 2006). Physicians can mistake chlorpyrifos exposure for the 

common flu, leading to misdiagnoses and underreporting of farmworker pesticide poisoning 

cases (Nash 2004).  Chlorpyrifos exposure has been associated with developmental delays, and 

prenatal exposures are been linked with attention deficit and hyperactivity disorder problems 

(Rauh et al. 2006). There is also growing animal evidence pointing to chlorpyrifos’ role as an 

endocrine disruptor, a class of toxins that disrupt hormone systems associated with reproduction 

and development at very low exposure levels (Haviland, Butz, and Porter 2010) making these 

exposures significant for children. Levels that can cause endocrine disruption are below those 

that trigger cholinesterase inhibition and also below levels at which the pesticide is regulated. 

 

Chlorpyrifos Regulation: A Contentious History 

 

Two federal statutes, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) and the 

Food Quality Protection Act (FQPA), regulate chlorpyrifos. Both of these fall under the purview 

of the EPA.  FIFRA provides the basis for the regulation, sale, distribution, and use of pesticides. 

In 1996, the FQPA amended FIFRA and set more stringent safety standards for new and old 

pesticides, creating more uniform requirements for processed and unprocessed foods.  The FQPA 

required the EPA to set standards for the levels allowable as food residues, to consider risks to 

infants and children when setting these standards (termed tolerances), to consider “aggregate 

risk” from an exposure to one pesticide from multiple sources, and to address “cumulative risk” 



for pesticides that share a common mechanism of toxicity, which includes the class of 

organophosphate pesticides like chlorpyrifos.  Some heralded the FQPA as groundbreaking when 

it first passed since it is the first federal environmental statute to consider the unique exposures 

and vulnerabilities of fetuses, infants, and children rather than only adult exposures.  The FQPA 

drove the chlorpyrifos ban in consumer products (Landrigan and Goldman 2011).   

 

Chlorpyrifos’ scientific assessment in 2000 had been called the most extensive and contentious 

for a pesticide in history (Brown and Warrick 2000).  Though, the current 2016 assessment rivals 

the contention of sixteen years ago, with more than 80,000 people submitting public comments 

over the EPA proposed ban of all chlorpyrifos’ uses on all crops by revoking food tolerances.  In 

April 2000, twelve prominent scientists including Philip Landrigan, a pediatrician, and former 

EPA executive, penned a letter to then EPA Administrator Carol Browner calling on the EPA to 

“tightly restrict” agricultural uses of chlorpyrifos and “ban outright” its uses in schools and 

homes.  In October 1999, the EPA proposed lowering the acceptable exposure level for the 

chemical to one-third of its then allowable level and finally restricted it to one-tenth of its then 

allowable level.  Typically, the EPA sets safety exposure levels for pesticides such as 

chlorpyrifos at one one-hundredth of the maximum concentration at which there are no 

detectable effects on an adult animal.  Under the FQPA, the hundred-fold safety margin increases 

ten-fold if evidence is found that there are any impacts on infants and children. Studies leading 

up to the decision showed children absorb more pesticides from their environment than adults; 

chlorpyrifos persisted in furniture, rugs, and other household items, and children were less able 

to excrete and detoxify themselves through natural bodily processes than adults (Landrigan and 

Goldman 2011). These physical and behavioral patterns of children, combined with evidence that 



chlorpyrifos could likely be a developmental and behavioral neurotoxin, pressured the EPA to 

take action.  The new standard essentially eliminated home uses and lowered the amount of 

residue allowed on food.   

 

In 2000, thousands of public comments were submitted emphasizing the country’s economic 

dependence on chlorpyrifos, protesting limits on the chemical’s sale, chiding the EPA for 

harming food systems or encouraging the EPA to protect consumers, to name a few. The State of 

California’s Department of Food and Agriculture, linked to the nation’s largest agri-industry, 

argued the decision would affect consumers who depend on an affordable, reliable food supply.  

Numerous advocacy organizations challenged the EPA’s lack of attention to pervasive 

population exposures from agriculture. And the Attorney General of the State of New York 

submitted extensive public comment critiquing chlorpyrifos’ continued use in agricultural and 

the residual presence on food. The New York AG argued that the Final Risk Assessment (FRA) 

failed to address the metabolite TCP (the breakdown product of chlorpyrifos measured in the 

body) found in 92% of adults and 100% of children tested, failed to address neurological and 

developmental impacts at low levels, did not consider environmental justice by neglecting 

farmworker exposure and communities affected by drift (Roots 1999).  

 

When asked about the agreement in 2000, a Federal EPA scientist was surprised by the criticism 

that EPA garnered from advocates who criticized the agency as being captured by industry.  She 

stated,  

In risk management, it’s really our practice to sit down with companies and get them to 

voluntarily withdraw chemicals when there’s a problem. The reason we do that is because it 

happens pretty quickly and in fact, we got chlorpyrifos out of people’s houses in record time with 

the help of industry.  If they don’t agree, our recourse is to go to court.  We’re doing that on 

carbofuran right now, and four years later it’s still being used, so from a management perspective 



of getting the hazard away from people, that’s how you do it.  And I don’t think that people 

realize that.  It hurts me to hear that it’s an industry friendly deal because we think that we got it 

away from houses as quickly as possible. I don’t think there was any way we could’ve done that 

any faster than we did. I mean we actually cancelled the products, changed the numbers so the 

products couldn’t be used (EPA Government Scientist, Personal Communication) 

Whether or not the 2000 tolerance reduction was the swiftest action the EPA could have taken at 

the time, in the following fifteen years, the agency was accused of dragging its feet in the face of 

new science that showed allowable uses in agricultural to constitute harm to public health. 

 

A Growing Scientific Consensus on Chlorpyrifos 

 

In the decade after the 2000 ban, the scientific research on chlorpyrifos burgeoned.  Studies from 

UC Berkeley to Columbia University showed the impacts of prenatal exposures on the 

neurological development of children. Scientists monitored pregnant women’s exposures via 

umbilical cord blood and found dramatic IQ deficits in exposed children living in low-income 

public housing and developmental deficits in exposed farmworker children. Dr. Phil Landrigan, 

who was instrumental in the 2000 consumer ban, called these new findings “shocking” in a New 

York Times health blog and stated, “when we took lead out of gasoline, we reduced lead 

poisoning by 90 percent, and we raised the I.Q. of a whole generation of children four or five 

points. I think these findings about pesticides should generate similar controversy” (Parker-Pope 

2011). 

 

The following section follows some of the key debates and studies that track the chlorpyrifos 

molecule in the bodies of workers, fenceline communities, and consumers.   

Workers 



I think there’s a divide between occupational exposure and exposure of consumers. I think it’s 

wrongly termed as “involuntary exposure” of the consumer versus “occupational exposure” in 

workers. Workers seem to accept a certain level of risk…I don’t prescribe to that 

theory…Medical monitoring has been occurring in workers and workers are exposed to a certain 

level but that hasn’t resulted in so much regulatory change. But those same chemicals measured 

in consumers or people who aren’t working in those chemicals might result in change. (Scientist, 

California Department of Public Health, Personal Communication) 

 

Worker exposures have been a secondary consideration in any pesticide ban, the primary focal 

point being consumers or the ecosystem.  The story of chlorpyrifos is a legacy of the story of 

DDT. DDT was a widely applied agricultural insecticide and used to control malaria beginning 

in World War II.  DDT biomonitoring began in countries such as Sweden in 1967, one of the 

first countries to conduct long-term population level chemical biomonitoring (Norén and 

Meironyté 2000). Studies found that DDT is persistent and bioaccumulative, concentrates in fat 

and tissues, moves up through the food chain, and the body does not easily rid itself of the 

chemical. It is found in humans and animals in far-flung regions of the world, even in non-

industrialized areas in the circumpolar North through transboundary transport.  Bans on DDT 

were enacted by countries around the world, and international agreements such as the Stockholm 

Convention continue to use biomonitoring to document declines in DDT in breast milk 

worldwide.  Chlorpyrifos, which is metabolized and excreted by the body, became a favored 

replacement chemical.  

Organophosphate monitoring in workers serves as a method for keeping workers from the worst 

effects—essentially monitoring for effect.  Cholinesterase monitoring measures workers’ 

physiological reaction to exposure, removing them from the field when they begin to show a 

physiological response. It is one of the only forms of protection for workers exposed to 

organophosphate pesticides (DeCaprio 1997).  It is used in only a few states where chlorpyrifos 



is applied.  All workers who work with Class I and Class II organophosphate or carbamate 

pesticides with more than six days of exposure in a month are to be tested. Reentry periods have 

been established to define how long a worker must wait to resume work to give their plasma 

cholinesterase levels an opportunity to rebound (Lessenger 2005).  In Washington state, a 

cholinesterase monitoring program was established when pesticide poisoned farmworker Juan 

Rios sued the Department of Labor & Industries, which administers the Washington Industrial 

Safety and Health Act.  In 2002, the Washington State Supreme Court found the Department had 

violated the Act of 1973 when it denied the farmworkers’ request for a mandatory cholinesterase 

monitoring program.  In so doing, they had failed to comply with their own mandate to protect 

workers. The program now has a network of state workers and physicians who provide services 

to farmworkers.  

 

Worker exposures can be contextualized in the long struggle to recognize environmental illness.  

Environmental illness was rendered invisible for decades because regulators saw human bodies 

as separate from their environments. When workers came down with illness, they were accused 

of uncleanliness, lack of hygiene, and failure to follow proper farm protocols.  Cholinesterase 

testing, emerging in the late 1950s and early 1960s, was a move towards acknowledging the 

body as intimately connected to the environment.  It provided a litmus test for exposure and gave 

occupational health regulators stronger toxicological knowledge of pesticide-related illness.  

However, prediction proved unwieldy since baseline cholinesterase levels vary widely among 

individuals and levels in the blood are sometimes a poor approximation for levels in the brain 

(Nash 2004).  Additionally, rather arbitrary regulations emerged to determine “reentry levels” so 

neurotoxic pesticides could continue to be used while “protecting” worker health.  Complex 



monitoring systems were put in place in lieu of regulations to limit pesticide use.  Despite these 

limitations, cholinesterase testing can corroborate workers’ experiences and protect farmworkers 

from the worst effects of pesticide exposure, though these programs are limited since they are 

voluntary and exist in very few states. There is no federal farmworker program to regulate 

pesticide overexposure.   There is also poor employer compliance with physician 

recommendations (Fillmore and Lessenger 1993).  Even in Washington State where the program 

is the strongest, its voluntary structure leaves many workers exposed and untreated. Most 

farmworkers lack legal status, so they fear the visibility of seeking out testing. This leads to a 

very low return rate of farmworkers for testing even if they might have registered for the 

program. Poor industry response and regulatory inaction are the norm despite any testing 

programs that may exist. Finally, the state rather than grower shoulders the economic burden of 

administering the program, making it vulnerable to budget cuts.   

 

Monitoring is equivalent neither to public health surveillance nor systematic protections.  

Farmworkers themselves, as evidenced by the Juan Rios lawsuit, are seemingly dissuaded from 

pursuing pesticide bans. Farmworkers at the local level have not sought out solidarity with 

consumer or other forms of national pesticide regulation.  Rather, since the DDT ban, workers 

have more narrowly focused on not getting sick.  This was the case until the joint lawsuit to ban 

chlorpyrifos filed by a group of farmworker rights and environmental groups in 2007.  Large 

environmental organizations such as Earthjustice and the Natural Resources Defense Council, 

driven by long-lived contamination in drinking water and public health impacts, merged some of 

their historical disconnects to find common cause with farmworker movements and petitioned 

the EPA to discontinue chlorpyrifos uses.  Agrifood activism and the organic food movement, 



probably the most visible front of anti-pesticide organizing, have spoken broadly about food 

justice without successfully merging rhetoric with practice. Food scholars note their efforts have 

done little to address the concerns of the poorest and most vulnerable in the food system (Allen 

2008).   

Fenceline Communities 

Look at what the general population is exposed to just from eating food and look at what 

farmworker children are getting exposed to and realize that these kids are getting hit 

directly through the air, from hugging their parents when they get home, and through 

playing in their house and in their yards, which are contaminated. (Advocacy Scientist; 

Personal Communication) 

Agricultural pesticide drift is the offsite, airborne movement of pesticides away from their target 

location.  Drift lands in towns adjacent and downwind from areas where pesticides are applied. 

Chlorpyrifos poses significant drift problems. In California in 2008, there were 334 documented 

reports of illness and injury associated with drift, of which 229 were considered by the California 

Department of Pesticide Regulation to be definitely or probably due to exposure to 

pesticide drift (California Department of Pesticide Regulation 2011).  Pesticide drift is 

poorly regulated. Though the pesticide regulatory apparatus is elaborate and large, it is 

highly devolved and fragmented, often captured by industry, and has been weakened by market-

oriented approaches to environmental problem solving.  As a result, there is extensive data 

collected by multiple offices, but there is little actually done to reduce harm (Harrison 2006).   

 

In the face of continuing drift exposures and limited regulatory response, farmworker rights 

groups aligned with scientists to examine fenceline community exposures, showing they face 

much higher exposure levels to chlorpyrifos than the national average.  Farming communities, 

from young children to the elderly, have chlorpyrifos “body burdens” above the national 

 



average. The most comprehensive study of chlorpyrifos in an agricultural study is the 

CHAMACOS
2
 study in Salinas Valley, California, home to a 2 billion dollar per year 

agricultural industry that employs over 35,000 people.  This ongoing study began in 2000 and 

follows 601 pregnant women in the Salinas Valley, tracking both the mothers and their infants 

into adolescence.  Data from this study has proven invaluable in the current effort to seek a full 

chlorpyrifos ban. Pregnant women in this community show higher levels of organophosphates in 

their urine than women in the national sample and these higher levels are associated with shorter 

gestation periods, diminished reflexes in their babies, and lower cognitive function in older 

children (Bradman et al. 2005; Eskenazi et al. 2007).  Other fenceline communities have 

collected their own data, conducted biomonitoring with residents, and waged efforts for local 

zoning to institute buffer zone protections to keep chlorpyrifos spraying at a safe distance.  The 

success of such local efforts has been mixed and is ongoing (Pesticide Action Network, North 

America 2016).  

 

Despite growing scientific evidence from farmworkers and fenceline communities, much 

pesticide advocacy centers on the organic food movement and consumer access to pesticide-free 

produce.  This movement has focused on making foods safer at the point of sale, increasing 

organic options, and limiting direct-to-consumer pesticide sales. Organic foods have become a 

consumer-driven substitute for larger scale chemical regulatory failures.  In a federal government 

climate that prefers voluntary regulations, market-driven efforts have been easier to enact than 

government regulations (Cashore, Auld, and Newsom 2004; Szasz 2007). 

 

                                                           
2 Center for the Health Assessment of Mothers and Children of Salinas (CHAMACOS) is multi-generational study and 

intervention project in a partnership between researchers at the University of California, Berkeley, Natividad Medical Center, 

Clinica de Salud de Valle de Salinas, and other community organizations.  



 

Consumers 

 

Consumers continue to be exposed to potentially harmful levels of chlorpyrifos despite the over 

the counter sales ban.  For residents who were exposed to chlorpyrifos when it was used to 

combat pests in the home, the exposure impacted health over time, adversely affecting children’s 

health long-term.  In 1998, the Columbia Center for Children’s Environmental Health research 

group began tracking a cohort of inner city, urban, New York children from in utero through 

school age.  In 1998, chlorpyrifos was one of the most heavily applied indoor pesticides in urban 

areas. Columbia University researchers found that insecticide levels in the blood of their study 

participants rapidly decreased between 1998 and 2001 after the 2000 ban (Whyatt et al. 2003; 

Carlton et al. 2004), demonstrating the immediate effectiveness of regulatory interventions on 

reducing chemical exposures.  Later studies showed that children who had been exposed to 

higher levels of pesticides before the ban showed measurable neurodevelopmental problems, 

such as weakened motor skills, developmental delays, developmental disorders, and increased 

risk of ADHD (Attention Deficit Hyperactivity Disorder) (Lovasi et al. 2011).  

 

Since the over the counter sales ban, pesticide residues in food comprise one of the key sources 

of pesticide exposure to young children (Landrigan and Goldman 2011). Dietary studies show 

chlorpyrifos levels dramatically decrease when organic diets replace conventional diets in young 

children (Lu et al. 2006). Even low-level exposures are worrisome for children since growing 

evidence shows that chlorpyrifos acts as an endocrine disruptor and can harm hormone systems 

(Viswanath et al. 2010; Diamanti-Kandarakis et al. 2009). 



 

Combined, the data on bans and dietary interventions show that interventions, whether regulatory 

or voluntary, reduce exposures with long-term benefits to public health, particularly for children, 

with government regulation extending protections to the poor and most vulnerable.   

 

Conclusion 

 

The fragmented regulatory history and scientific trajectory of chlorpyrifos tells the story of a 

chemical used since 1965 on crops with significant implications for public health across our food 

system.  Its impact on public health spans workers, communities, and consumers and gives 

insight into how scientific understandings of toxicity evolves over time, but is unmatched by 

regulating agency decision-making.   The fate of chlorpyrifos is yet to be determined, but the 

ninth circuit court that handed down the ruling compelling the EPA to make a decision noted, 

“We recognize the scientific complexity inherent in evaluating the safety of pesticides and the 

competing interests that the agency must juggle. However, EPA’s ambiguous plan to possibly 

issue a proposed rule nearly nine years after receiving the administrative petition is too little, too 

late...  We order EPA to issue a full and final response to the petition no later than October 31, 

2015”.  The EPA asked for an extension through June 2017, and the court provided an extension 

deadline of the end of March 2017.  Regulatory mechanisms must evolve to incorporate better 

shifting knowledge rather than be subject to the threat of ongoing litigation from advocacy 

groups to protect consumers.  Widespread chlorpyrifos use also demonstrates the pitfalls of 

substitutions without adequate pre-market testing.  Chlorpyrifos’ chemistry seemed an 

improvement over DDT, but there was little basis for this determination, a lesson learned through 

decades of scientific research and enormous financial and public health cost. 
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