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United Nations  
The Office of the High Commissioner for Human Rights 
Special Rapporteur on Contemporary Forms of Racism, Racial Discrimination, Xenophobia and 
Related Intolerance 
 

Re: Call for Submissions: 2022 Report on Climate and Racial Justice to the General 
Assembly 

 
Dear Special Rapporteur: 
 
Please accept the enclosed submission on behalf of the Florida State University College of Law 
Public Interest Law Center’s (PILC) International Human Rights Advocacy Clinic (IHRAC), and 
The Farmworker Association of Florida, Inc. (FWAF).  
 
IHRAC offers students hands-on experience representing individual human rights survivors and 
international non-governmental organizations engaged in human rights advocacy. Participating 
students gain experience in areas including fact-finding, evidence collection, research, reports, 
policy briefs, litigation, UN standard setting, and norm development. Students develop a variety 
of skills including interviewing, persuasive writing, media, collaboration, leadership, 
professional identity, trauma-informed advocacy, and methods to cope with vicarious trauma. 
Students discuss current events in human rights and the role lawyers play in the human rights 
movement. 
 
FWAF is a 39-year-old, statewide, grassroots, community-based, farmworker membership 
organization with five offices in the state and over 10,000 Haitian, Hispanic and African 
American members who have worked in the citrus, vegetable, mushroom, tropical fruit, fern, and 
ornamental plant industries. The organization’s pesticide safety and environmental health and 
climate justice programs work to address the historic environmental injustices impacting 
Florida’s communities. FWAF’s long-standing mission is to build power among farmworker and 
rural low-income communities, and to respond to and gain control over the social, political, 
economic, workplace, health, and environmental justice issues that impact their lives. The 
organization’s guiding vision is a social environment where farmworkers’ contribution, dignity, 
and worth are acknowledged, appreciated, and respected through economic, social, and 
environmental justice. This vision includes farmworkers being treated as equals, and not 
exploited or discriminated against based on race, ethnicity, gender, immigration or 
socioeconomic status. 
 
PILC and FWAF collaborate to offer an immersive Alternative Spring Break program. Each 
year, a group of students from FSU College of Law is selected to travel to a farmworker 
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community in Apopka, Florida, home of FWAF’s headquarters. The students work alongside 
FWAF to learn about the environmental, legal, and cultural issues that migrant workers face. 
Students receive education on the U.S. immigration system, such as the legal requirements for 
obtaining a work visa. In addition to learning about these issues through the FWAF, students 
work directly with migrant workers to gain a better understanding of the issues they face. 
Students learn about labor trafficking from area experts and survivors. Jeannie Economos, 
Coordinator of FWAF’s Pesticide Safety and Environmental Health Program and a leading 
expert and advocate on farmworker rights, serves as the “tour guide” for the trip. Her passionate 
energy is infectious, and she provides the students with a top-notch, hands-on learning 
experience that always serves as one of the highlights of their law school career. 
 
It is an honor for our organizations to partner in making this submission. Thank you for your 
commitment to advancing climate and racial justice. Should we be able to provide further 
assistance or support to your work, please do not hesitate to contact us.  
 
Gratefully, 
 
Sophia Muina, JD Candidate, Graduate Student in International Affairs, Class of 2023 
Research Assistant, International Human Rights Advocacy Clinic  
 
Darby Kerrigan Scott, Esq.  
Director, International Human Rights Advocacy Clinic  
 
Jeannie Economos 
Coordinator, Pesticide Safety and Environmental Health Program, The Farmworker Association 
of Florida, Inc. 
 
Sara Mangan, Esq.  
Climate Justice Organizer 
The Farmworker Association of Florida, Inc.  
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Introduction 
 
The United States has a long history of racism in the agricultural sector – forcefully removing 
Native Americans from their homelands, forcing enslaved Africans and their descendants to 
work the land, and exploiting Hispanic farmworkers under inhumane conditions. Inequity is still 
prevalent in the United States today, with white non-Hispanic individuals owning 98% of 
farmland while 80% of the labor force is Hispanic.1 Federal and state policy has historically 
favored white men, with some states blocking reparations or ownership of land by nonwhite 
individuals.2 Homestead acts have given subsidized farms disproportionately to white 
individuals and corporations while the federal government has often discriminated in lending to 
nonwhite farmers.3 Finally, southern landowners’ efforts to exclude Black sharecroppers from 
the New Deal legislation during the Great Depression began an enduring phenomenon known as 
agricultural exceptionalism, or the systematic exclusion of farmworkers from federal labor 
protections such as the National Labor Relations Act and Fair Labor Standards Laws.4  
 
Raking in $7.4 billion in agricultural cash receipts in 2020, Florida has one of the largest 
agricultural sectors in the country.5 Over the last century, there has been a 74% decrease of 
Black farmers in the state due to a lack of access to support often available to white farmers.6 
Discriminatory lending practices, only relatively recently barred, contribute to nonwhite farmers 
playing catch up with their counterparts with no measures in place to close the gap.7 
Additionally, the Florida Legislature has failed to pass legislation to protect farmworkers from 
the effects of excessive heat during intense labor.8 
 
These deliberate policy choices, coupled with climate change, continue to impact lower income 
BIPOC (Black, Indigenous, and People of Color) communities in the agriculture sector. Whether 

 
1 Megan Horst, How Racism Has Shaped the American Farming Landscape (Jan. 24, 2019), 
https://www.eater.com/2019/1/25/18197352/american-farming-racism-us-agriculture-history (last visited June 12, 
2022). 
2 Id. 
3 Id. 
4 Sarah O. Rodman, Agricultural Exceptionalism at the State Level: Characterization of Wage and Hour Laws for 
U.S. Farmworkers (Feb. 22, 2016),  Jour. of Agriculture, Food Systems, and Community Development (last visited 
June 19, 2022). 
5 Florida, Economic Impact of Agriculture (n.d.), https://economic-impact-of-
ag.uada.edu/florida/#:~:text=In%202020%2C%20Florida%20generated%20around,percent%20of%20total%20state
%20GDP (last visited June 22, 2022). 
6 Anthony Hill, Black farmers in our area say long legacy of institutional racism has led to their disappearance (Jan. 
15, 2021), https://www.abcactionnews.com/longform/how-black-farmers-in-our-area-say-a-long-legacy-of-
institutional-racism-has-led-to-their-disappearance (last visited June 22, 2022). 
7 Id. 
8 Sam Bloch, Florida farm workers endure 116 dangerously hot working days every growing season. Laws to protect 
them have failed three years in a row (Jul, 7, 2020), https://thecounter.org/florida-laws-fail-to-protect-farm-workers-
unsafe-working-days-due-to-heat/ (last visited June 22, 2022). 
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undocumented (like the majority of farmworkers) or recipients of H-2A guest worker visas, 
agricultural workers face significant risk of exploitation. 
 
Sugar Cane Burning 
 
Florida was the largest sugar cane producer in 2019 at 15.8 million tons.9 Sugar cane burning has 
impacted the health of residents in Florida’s communities around the south shore of Lake 
Okeechobee.10 The burning season occurs for six to eight consecutive months.11 The 
communities of Belle Glade, Pahokee, and South Bay are home to many low-income BIPOC 
communities.12 Belle Glade, for instance, has a significant population of agricultural workers of 
Haitian and Jamaican descent.13 The sugar companies selectively burn toward low-income 
communities, rather than wealthier communities of Palm Beach County such as Wellington.14 
Burn restrictions are implemented if prevailing winds would blow smoke into this higher-end 
development.15 
 
In wealthier communities, green harvesting is utilized as an alternative to sugar cane burning.16 
Many places around the world have made this switch and countries such as Brazil have 
committed to phasing out burning in response to the detrimental environmental and health 
impacts.17 In green harvesting, machines are used to remove the outer foliage of the sugar cane 
rather than burning it.18 In turn, the foliage can be used for many purposes and thus leads to the 
creation of new jobs with minimal impact to the environment.19 
 
In 2021, the Florida legislature passed SB 88, later signed into law by Governor DeSantis.20 The 
law generally prohibits individuals who live more than a half mile from the site from holding 
farms liable for nuisance with limited exceptions.21 This law bars those affected by sugar cane 
burning from seeking compensation for the damage to their health and devaluation of their 

 
9 Mark Hudson, Agriculture in the Sunshine State (Jul. 29, 2021), 
https://www.usda.gov/media/blog/2019/10/15/agriculture-sunshine-state (last visited June 22, 2022). 
10 Nano Riley, Burning Sugarcane in Florida is Making People Sick. Could “Green Harvesting Change the Game?, 
Civil Eats (July 15, 2019), at 1 (last visited May 20, 2022). 
11 Robert Mitchell, End the injustice of sugarcane burning (Feb. 12, 2022), 
https://www.palmbeachpost.com/story/opinion/2022/02/12/commentary-end-burning-sugarcane-now/6734007001/ 
(last visited June 22, 2022).  
12 Riley, supra note 10 at 2. 
13 Id.  
14 Id. 
15 Id. at 4. 
16 Id. at 2. 
17 Id. at 5. 
18 Id. 
19 Id. 
20 Governor Signs Right to Farm Bill Following Overwhelming Legislative Support, Office of the Florida Governor 
(Apr. 29, 2021), https://www.flgov.com/2021/04/29/governor-signs-right-to-farm-bill-following-overwhelming-
legislative-support/ (last visited June 9, 2022). 
21 Fla SB 88 (2021). 
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property.22 Given the distance smoke carries, many affected by the burning will not have access 
to recourse.23 This impunity for the sugar industry removes a large incentive to make the switch 
to greener alternatives while continuing to create long-term health effects for low-income 
communities and reduce the value of their properties. It should be noted that the sugar industry 
spent $11 million on Florida campaigns in 2020.24  
 
Pesticide Use 
 
The increased dependency on pesticides can be traced back to colonization. Native populations 
cultivated and utilized a vast knowledge of natural pesticide control known as Traditional 
Ecological Knowledge (TEK) over thousands of years.25 The decimation of native populations 
by colonization also meant the destruction of their practices and knowledge, shifting to a 
capitalist system that sought to expand wealth as fast as possible at the expense of the 
environment.26 Pesticides not only impact the health of those exposed, but the runoff into lakes 
disrupts the ecosystem, contaminating bodies of water and their inhabitants.27 
 
Currently, the United States uses 1.1 billion pounds of pesticides annually.28 These contain 1,000 
active substances, 16,000 formulations, and often used as mixtures, with the Federal Insecticide 
Fungicide Rodenticide Act (FIFRA) regulating their use.29 All pesticides must be registered with 
the Environmental Protection Agency (EPA) and the impact of the pesticides are weighed 
against the benefits. Although FIFRA sets uniform standards, states have the authority to 
regulate pesticide use.30 Florida applies pesticides at a rate seven times the national average. Of 
the most commonly applied pesticides,31 ten are listed as having dire health effects, three contain 
acute toxicity, and eight are described by the EPA as causing injury or death through skin 

 
22 Robbie Gaffney, Democratic Lawmakers, Advocates Say Right to Farm Bill is Ploy to Protect Sugarcane Burning 
(Apr. 7, 2021), https://news.wfsu.org/state-news/2021-04-07/democratic-lawmakers-advocates-say-right-to-farm-
bill-is-ploy-to-protect-sugarcane-burning (last visited June 12, 2022). 
23 Mike Kiniry, Is Right to Farm Really About the Right to Farm? (May 3, 2021), https://news.wgcu.org/show/gulf-
coast-life/2021-05-03/is-right-to-farm-really-about-the-right-to-farm (last visited June 12, 2022). 
24 Mary Ellen Klas, After sugar’s $11 million flex, Florida lawmakers push to protect industry (Mar. 31, 2021). 
https://www.tampabay.com/news/florida-politics/2021/03/31/after-sugars-11-million-flex-florida-lawmakers-push-
to-protect-industry/ (last visited June 12, 2022). 
25 Nathan Donley et. al., Pesticides and Environmental Injustice Root Causes, Current Regulatory Reinforces and a 
Path Forwards, 22 BMC Public Health (2022). 
26 Id. 
27 Report on Community Health Survey, Lake Apopka Farmworkers Environmental Health Project (May 2006), at 
3. 
28 Pesticides in our Food System, FoodPrint (Apr. 4, 2018), 
https://foodprint.org/issues/pesticides/#:~:text=The%20most%20recent%20report%20on,six%20billion%20pounds
%20used%20worldwide (last visited June 12, 2022). 
29 Lihlani Nelson, Pesticides and Farmworker Health, Center for Agricultural Food Systems (May 12, 2022). 
Powerpoint. 
30 Id. 
31 Donley et. al., supra note 25. 
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contact.32 Often, farmworkers do not receive the proper pesticide training to use the chemicals as 
safely as possible.33 In addition, farmworkers may not be provided with or use adequate 
protective gear.34 As one farmworker recounted in The Farmworker Association of Florida, 
Inc.’s (FWAF) study, “That spray made you dizzy and sleepy. They didn’t give you anything to 
protect yourself, no gloves, no goggles, no facemask.”35 
 
The federal and state enforcement mechanisms for pesticide regulations are often inadequate, 
and neither federal nor state policies specifically consider the health impacts on farming 
communities’ regular exposure.36 The EPA does not consider the impact on specific 
communities when weighing the costs on health against economic benefits. Rather, the negative 
impact of the pesticide is weighed in general against the cost of the product to society.37 The 
constant exposure of farmworkers is not factored into this analysis.38 Additionally, the EPA does 
not weigh the impact of multiple pesticides being used at the same time.39 Reproductive health is 
impacted by exposure to pesticides, yet how the mixing of these chemicals contributes to 
reproductive health is not considered.40 Although OSHA covers field sanitation regulations on 
farms, this protection excludes 93% of farms that employ 1.2 million workers because they are 
classified as small farms.41  
 
Rising temperatures have increased the use of pesticides due to the increase in pests and disease, 
leading to higher rates of exposure to farmworkers.42 Protective clothing, or PPE, can increase 
one’s internal body temperature by 12-27 degrees Fahrenheit.43 This also increases the rate of 
secondary and take-home exposures as pesticide residues stick to clothing and are brought back 
into dwellings, putting entire families at risk.44 Noncompliance with regulations of required 
signage of treated areas and re-entry intervals can lead workers to become exposed to pesticide 

 
32 Lihlani Nelson, Pesticides, Farmworker Justice’s Environmental Justice Symposium, (May 2022), https://prod-
stitched-screen-recordings.s3-ap-south-1.amazonaws.com/recordings/b1cca8a0-bc2e-11ec-9458-
c5ffdd47e3cc/678aee4a-e98e-4073-a998-2c0ce03124f7/b1cca8a0-bc2e-11ec-9458-c5ffdd47e3cc_f103e477.mp4 
(last visited June 20, 2022). 
33 Donley et. al., supra note 25. 
34 Id. 
35 Laura Bermudez, Farmworkers in Florida: Silence is their Rational Choice (Sept. 18, 2012), 
https://floridafarmworkers.org/wp-content/uploads/2021/07/RESOURCES-03-LauraBermudez-final-report-with-
cover-page.pdf at 6 (last visited June 20, 2022). 
36 Nelson, supra note 32. 
37 Id. 
38 Id. 
39 Id. 
40 Id. 
41 Id. 
42 Farmworkers at Risk: The Growing Dangers of Pesticide and Heat, Union of Concerned Scientists (2019) at 4. 
43 Id. at 5. 
44 Id. at 4, 6. 
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residues.45 One farmworker explained that “there were no signs to explain to workers that they 
should leave the room and come back at a later time”.46 
 
These policies have a disproportionate impact on BIPOC communities. One study indicated 12 
of 14 markers of harmful pesticides were found in levels up to five times higher in Black and 
Mexican populations than white populations.47 Today, approximately 86% of farmworkers in the 
U.S. are Hispanic.48 Various intersectional issues and barriers increase the vulnerability of the 
largely Hispanic farm-working population, including language barriers and immigration status.49  
 
Heat-Related Illness 
 
Despite the advancement of technology, many agricultural sectors require manual labor. Rising 
temperatures for prolonged periods lead to a higher risk of heat-related illnesses (HRI) among 
workers.  One study found only 16% of farmworkers reported receiving any form of HRI 
training and only two states implement heat-related regulations.  
 
Currently, there are no federal standards to protect workers from heat stress.50 A study conducted 
to document the intensity of labor performed by Florida farmworkers determined they worked at 
higher levels of vigorous activity than the average worker.51 Among the study group, crop 
workers would slow down in response to a rise in temperature, while fernery and nursery 
workers who were generally less impacted by the heat—potentially due to shorter work days and 
more opportunities for air conditioned breaks—would remain working at the same levels.52 The 
study showed outdoor workers are exposed to temperatures above the National Institute of 
Occupational Safety and Health recommended limits.53 
 
Working conditions also contribute to a heightened risk of HRI for farmworkers. Payment by 
piece rate instead of an hourly wage or salary creates a disincentive to rest or take water breaks.54 
Additionally, employer-provided housing may lack reliable and adequate A/C or fans.55 As 
mentioned earlier, protective gear increases the core body temperature for farmworkers which in 

 
45 Donley et. al., supra note 25. 
46 Bermudez, supra note 35 at 9.  
47 Donley et. al., supra note 25. 
48 Abby D. Mutic et. al, Classification of Heat-Related Illness Symptoms Among Florida Farmworkers (Aug. 27, 
2017), 50.1 Jour. of Nursing Scholarship at 77. 
49 Id. at 75. 
50 Union of Concerned Scientists, supra note 42 at 5. 
51 Jacqueline M. Mix et. al., Physical Activity and Work Activities in Florida Agricultural Workers, Am. Jour. of 
Industrial Medicine (2019) at 1063. 
52 Id. at 1063. 
53 Id. 
54 Id. at 1059. 
55 Union of Concerned Scientists, supra note 42 at 5. 
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turn creates a greater risk for HRI. To add to the problem, many farmworkers have no access to 
health insurance or worker’s compensation to address the symptoms of HRI. 
 
Farmworker Housing 
 
Housing options for farmworkers are limited, with 85% of farmworkers accessing housing in the 
private market.56 Of those, 60% rent while the remaining own.57 In rural areas close to where 
they work, the availability of quality rentals is minimal.58 Given that their salaries are tied to 
seasonal crop production, workers may not be approved for a rental.59 Migrant farmworkers also 
face difficulties searching for temporary housing as they migrate following crop seasons and 
seasonal demands.60 Despite certain regulations required for safe housing, enforcement in rural 
farm areas is weak and many lack a safe supply of potable water, septic systems, reliable power 
sources, and basic municipal services. One example is nitrate contamination of drinking water.61 
FWAF has conducted outreach in farmworker communities, documenting these unsafe 
conditions and overcrowding.62  
 
Although they make up less than 20% of housing for farmworkers, employer-provided 
accommodations pose multiple risks for farmworkers. Housing conditions vary throughout 
states, but on the eastern migrant stream, many often rely on labor contractors for housing and 
transportation.63 These housing units are frequently located near where pesticides are sprayed, 
increasing exposure through pesticide drift and exposure to residues. Existing power imbalances 
are exacerbated when the employer is the source of both income and housing for workers, who 
may choose to endure poor conditions for fear of losing their income and shelter simultaneously. 
 
Immigration Policies 

A key issue affecting farmworkers that intersects with climate and racial justice is U.S 
immigration policies. Over half of farmworkers lack immigration status, and those who come 
legally under temporary H-2A worker visas are vulnerable to abuse.64 The use of recruitment 
agents to bring individuals from other countries exploits the vulnerable workers and severely 

 
56 Farmworkers Housing and Health in the United States- A General Introduction and Overview (Sept. 24, 2014) at 
8. 
57 Id. 
58 Id. 
59 Id. 
60 Id. at 11. 
61 Sara Mangan, Request for Information to solicit feedback on the beta version of the Climate and Economic Justice 
Screening Tool, CESJT at 5. 
62 Id. 
63 Farmworkers Housing and Health in the United States, supra note 56 at 9. 
64 No Way to Treat a Guest: Why the H-2A Agricultural Visa Program Fails U.S. and Foreign Workers, Farmworker 
Justice (2012) at 7-8. 
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limits their options for recourse.65 Climate change impacts are forcing more people to  migrate 
and increasing the number of individuals seeking work in the United States,66 leading to 
increased exploitation of already very vulnerable populations.67  
 
Employers must show there is a shortage of domestic workers before qualifying to hire workers 
under an H-2A visa.68 These workers are exempt from social security and unemployment tax, 
making them a desirable option for employers.69 When a worker comes under an H-2A visa, she 
or he agrees to work for a specific employer and does not have the option to leave and look for 
another job.70 Often, these workers are recruited through recruitment agents who are hired by 
farm owners.71 Agents will often charge farmworkers an illegal recruitment fee, forcing them to 
start their work in the United States in debt.72 Located in the farmworkers’ home countries, these 
agents often threaten their families and homes if they fail to pay or try to leave the job.73  
 
Although H-2A guest workers make up only 11% of full-time farmworkers,74 their lack of 
protection sets a dangerous standard in the industry.75 These workers are commonly subjected to 
poor wages and working conditions.76 Farmworkers often have no bargaining or political power, 
leaving them with few options but to continue working under exploitative conditions.77 The H-
2A visas offer no path to a permanent immigration status in the U.S.78 A farmworker recounted 
the environment in the nursery where she worked as being constantly under pressure to work 
quickly. “They want you to always rush…and just so that they don’t fire you, well you just give 
more, go and work faster.”79 She discussed how her health symptoms from the pesticides were 
ignored by the owners. Developing a severe rash accompanied by a burning sensation and white 
blotches, the farmworker went to a clinic after six months without improvement.80 Fearing for 

 
65 Id. at 7. 
66 Sarah Bermeo, Climate migration and climate finance: Lessons from Central America (Nov. 19, 2021), 
https://www.brookings.edu/blog/future-development/2021/11/19/climate-migration-and-climate-finance-lessons-
from-central-america/ (last visited June 12, 2022). 
67 Farmworker Justice, supra note 64 at 17. 
68 Id.  
69 Id. 
70 Id. 
71 Id. at 22. 
72 Id. 
73 Id. at 23. 
74 Philip Martin, A Look at H-2A Growth and Reform in 2021 and 2022 (Jan. 3, 2022), 
www.wilsoncenter.org/article/look-h-2a-growth-and-reform-2021-and-2022#:~:text=H-
2A%20workers%20are%20in,jobs%20in%20US%20crop%20agriculture (last visited June 12, 2022). 
75 Farmworker Justice, supra note 64 at 11. 
76 Id. 
77 Id. at 8. 
78 Id. at 12. 
79 Bermudez, supra note 35 at 17.  
80 Id. 
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her job, she opted to not report it as a work-related injury.81 She also reported only receiving one 
official 15-minute break during the entire working day.82 
 
Lack of immigration status for most farmworkers coupled with labor market conditions make it 
difficult to find an alternative, safer job. The limited options available outside of farm work often 
require some form of transportation, which can pose a significant barrier.83 Although some use 
employment agencies to find alternative work, undocumented status can hinder access to these 
resources and alternative employment options are inconsistent.84 A farmworker testified there 
would be days without any work available, and employment agencies began requiring more 
documentation.85 
 
With the increase of climate change comes an increase of climate refugees escaping food 
insecurity.86 A persistent drought has impacted the Dry Corridor in Central America, depleting 
the means of survival of subsistence farmers that rely on the land.87 Studies show a decrease in 
precipitation leads to an increase of migrant flows, creating a direct link between food insecurity 
and migration.88 As developed countries are reluctant to fund grassroots organizations to address 
climate change resilience in regions most impacted, the flow of climate refugees will continue to 
increase.89 
 
Conclusion 

The lack of sufficiently protective federal regulations and oversight in agriculture has created an 
industry ripe for the exploitation of its workers. The immigration policies of the United States 
make it difficult for farmworkers—whether undocumented or subject to an H2-A visa—to obtain 
protection, leaving them fearful of their employers with little choice but to endure exploitative 
and abusive working conditions. Climate change is leading to hotter weather and more dangerous 
working conditions, compounding these problems.  
 
The United States must implement fair immigration policies, end the exclusion of farmworkers 
from labor protections, create more oversight and enforcement, and address both the health 
hazards and environmental injustice of exposure to sugar cane burning, extreme heat, and 
various pesticides to provide farmworkers with adequate protection. Ultimately, the United 

 
81 Id. 
82 Id.  
83 Id. at 12. 
84 Id. 
85 Id.  
86 Sarah Bermeo, Climate migration and climate finance: Lessons from Central America (Nov. 19, 2021), 
https://www.brookings.edu/blog/future-development/2021/11/19/climate-migration-and-climate-finance-lessons-
from-central-america/ (last visited June 12, 2022). 
87 Id. 
88 Id. 
89 Id. 
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States must be more proactive in addressing climate change by drastically cutting carbon 
emissions and working with developing countries to increase overall climate resilience. 
 
Additionally, recent research and studies have shown the potential of regenerative and 
agroecological practices of agriculture to mitigate the effects of climate change and sequester 
carbon, while utilizing a non-extractive method of agricultural production.   

11
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The Climate Crisis and Its Impacts 
on Farmworkers 
Prepared for Farmworker Justice’s 

Environmental Justice Symposium; May 17-18th, 2022 

Introduction 

T he climate crisis severely impacts the health and 
livelihoods of the approximately 2.4 million farm-

workers in the U.S.1   Rising temperatures increase the 
risk of heat-related illnesses and deaths and also allow 
pest populations to grow and expand their range, leading 
to greater use of toxic pesticides by agricultural employ-
ers. Changing weather patterns result in more frequent 
and longer droughts, increasingly severe storms and 
wildfires, and other natural disasters that threaten farm-
workers’ food security and access to clean water, in ad-
dition to their physical safety. 

The socioeconomic challenges farmworkers face cause 
them to experience the effects of the climate crisis more 
severely. Approximately 37 percent of the nation’s farm-
workers do not have work authorization,2 and over 
300,000 workers are on H-2A temporary visas.3 Twenty-
one percent of farmworkers have family incomes below 
the federal poverty level. Language barriers are com-
mon; 67 percent of farmworkers report being limited 
English proficient (64 percent speak Spanish as their pri-
mary language and 3 percent speak indigenous lan-
guages). 4 

Further, farmworkers endure hazardous working condi-
tions. Unlike most occupations, agriculture is exempt 
from many federal labor protections. Moreover, there is 
insufficient enforcement of agricultural workplace safety 
regulations; smaller farms with fewer than 10 employees 
are exempted by law from enforcement of federal Occupa-
tional Safety and Health Administration (OSHA) rules. 

These factors make it extremely difficult for farmworkers 
to withstand the health and economic impacts of the cli-
mate crisis. Farmworker Justice’s Environmental Justice 
Symposium, May 17 and 18, 2022, brings together ex-
perts and professionals across the environmental, health, 
and farmworker community to share information and 
recommendations regarding climate change and farm-
workers. This issue brief outlines some of the most rele-
vant laws, regulations, and government programs regarding 
heat stress, pesticides, food security, and water access. 
The Symposium will highlight the intersection of these 
issues and climate change in farmworker communities. 

Heat Stress 

A mong all weather-related workplace hazards, heat is 
the leading cause of worker deaths. Agricultural 

workers face a rate of heat-related death 35 times higher 
than the rate for all other industries in the U.S.5 Heat ex-
posure may cause heat exhaustion, dizziness, nausea, 
acute kidney injury and, over the long term, increase the 
risk for chronic kidney disease. 

 
Federal Overview 

The U.S. does not have a federal standard to protect 
workers from excessive heat. On October 27, 2021, the 
Occupational Safety and Health Administration 
(OSHA) announced that it will create a standard to ad-
dress heat exposure in the workplace.6 The proposed 
rule is part of the Biden Administration’s inter-agency 
effort to address extreme heat.7 In the absence of a fed-
eral standard, OSHA’s General Duty Clause applies.8 

On April 8, 2022, OSHA also launched a National Em-
phasis Program (NEP) to protect outdoor and indoor 
workers from heat hazards. The NEP enables OSHA to 
conduct inspections in high-risk industries on any day 
that heat warnings or advisories are in effect for the 
local area. It will also initiate compliance assistance in 
targeted high-risk industries on heat priority days when 
the heat index is expected to be 80°F or higher. 

Legislation has also been introduced in Congress to ad-
dress heat illness. The “Asunción Valdivia Heat Illness 
and Fatality Prevention Act of 2021” would require 
OSHA to issue a federal standard for heat stress protec-
tions within 2 years tailored to the specific hazards of 
the workplace and with meaningful participation of 
workers.9 The standard would require that workers have 
guaranteed paid breaks and access to hydration, and 
employers would be required to create emergency re-
sponse procedures, provide training, and implement ac-
climatization plans for workers, among other provisions. 
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State Overview 

California was the first state to adopt a standard to protect 
outdoor workers from heat exposure in 2005.10  More re-
cently, Washington passed emergency heat rules for farm-
workers to strengthen its previously existing standard, 
adopted in 2008.11 Washington is working to create per-
manent protections based on the emergency rules.12, 13 
Oregon similarly adopted temporary emergency rules in 
2021 covering employees who work outdoors in extreme 
heat,14 and issued a permanent rule in May 2022.15  On 
January 31, 2022, Colorado’s Department of Labor and 
Employment issued final regulations on agricultural labor 
conditions, mandated by the “Farmworkers Bill of 
Rights.”16, 17 The regulations include several provisions on 
extreme heat and became effective on May 1, 2022. Min-
nesota has a heat standard that only applies to indoor work; 
therefore, most agricultural workers are not covered.18 

There are legislative and regulatory efforts in other states 
to protect outdoor workers from heat exposure.  

Maryland. Lawmakers passed a bill (HB 722) that 
requires regulators to issue standards for protections 
from heat exposure for outdoor workers by October 1, 
2022. The bill was signed into law in May 2020.19 

Nevada. The state began a rulemaking process in 2020 
to adopt a heat stress standard and has issued a pro-
posed rule. The rule must be finalized by the Division 
of Industrial Relations and approved by the Legislative 
Commission before it goes into effect.20 

Virginia. The Safety and Health Codes Board voted 
six to five in December 2021 to end the process started 
two years earlier to enact heat safety rules for outdoor 
workers.21, 22 

Florida. Lawmakers introduced a bill in the Senate 
and House (SB 732 and HB 887) to protect outdoor 
workers from extreme heat. However, despite a unani-
mous vote in the Senate Agriculture Committee, no 
action was taken in the House.23, 24 

 

Food security 

S tudies show that between 20 and 80 percent of farm-
workers will experience food insecurity, without  con-

sistent access to healthy or nutritious food, at some point 
during the year.25 Droughts and other natural disasters that 
impact agriculture and the availability of work can have a 
tremendous impact on farmworkers’ food security. 

Despite their low wages, many farmworkers are ineligible 
for federal assistance programs. They also often live in 
rural communities with limited access to stores, food 
banks, or food assistance programs. Community-based 
organizations, food banks, religious organizations, and 
health centers, among others, provide food assistance to 
farmworker communities. 

 
Federal Food Assistance Programs 

There are several federal programs that provide food assis-
tance.  The  Supplemental Nutrition Assistance Program 
(SNAP) previously known as “food stamps,” provides addi-
tional financial assistance to families to purchase 
food.26  During the COVID-19 pandemic, SNAP benefits 
were expanded to more people with increased financial as-
sistance.27  The Special Supplemental Nutrition Program 
for Women, Infants, and Children (WIC) provides assis-
tance in the form of federal grants to states for health care 
referrals, supplemental foods, and nutrition education for 
low-income women who are pregnant, breastfeeding, or 
postpartum, and to infants and children up to age five who 
are determined to be at a nutritional risk.28 Additionally, the 
Disaster Supplemental Nutrition Assistance Program (D-
SNAP) provides emergency food assistance to individuals 
who qualify for disaster assistance as authorized by the 
president. D-SNAP grants qualifying individuals one 
month of benefits on a debit card that can be utilized at 
most grocery stores.29  

In addition to SNAP, WIC, and D-SNAP, specific pro-
grams provide free or reduced meals for children and free 
food for seniors.  Children from low income, qualified 
households can receive free or reduced-price school 
meals through the National School Lunch Program, the 
School Breakfast Program, and the Summer Food Service 
Program.30, 31, 32 Low-income seniors can access food 
through the Senior Farmers’ Market Nutrition Program,33 
as well as the Commodity Supplemental Food Program.34, 

35 Finally, the U.S. Department of Agriculture (USDA) 
has a Community Food Projects Competitive Grant Pro-
gram (CFPCGP) that provides grants to low income com-
munities for food assistance.36  

 
Eligibility and Barriers to Food Access for Farmworkers 

U.S. citizens, qualified immigrants, and children under 18 
years old are eligible for SNAP benefits.37 Six states – 
California, Connecticut, Illinois, Maine, Minnesota, and 
Washington – expanded SNAP eligibility to other immi-
grant categories.  There are no immigration restrictions 
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for WIC, D-SNAP, or the school lunch and breakfast 
programs. Only fifteen percent of farmworkers across the 
country utilize SNAP benefits.38 

 

Pesticides 

F armworkers are often exposed to toxic pesticides in 
the workplace. Climate change has exacerbated the 

threats posed by pesticides as more pesticides are applied 
to combat increasing numbers of pests.39 

Regulatory Overview  

The federal and state regulations that oversee pesticide 
registration, labeling, application, spray, and other as-
pects of pesticides are complicated and diffused between 
different agencies. The Environmental Protection Agen-
cy (EPA) is the primary agency with oversight over pes-
ticides. The Federal Insecticide, Fungicide and Rodenti-
cide Act (FIFRA) authorizes EPA to register pesticides.40 
FIFRA preempts state laws on licensing requirements for 
pesticides. Under the Federal Food, Drug and Cosmetic 
Act (FFDCA), the EPA establishes tolerances (maximum 
legally permissible levels) for pesticide residues in 
food.41  The EPA also oversees the Worker Protection 
Standard (WPS), which provides protections for farm-
workers from pesticide exposure.42 EPA requires that 
individuals who apply Restricted Use Pesticides (RUPs), 
the most toxic class of pesticides available, be certified in 
accordance with EPA and state and/or tribal regula-
tions.43 

EPA and the states, normally through the state agricul-
ture department, register or license pesticides for applica-
tion in the U.S.44 Prior to registration, EPA conducts a 
risk assessment to determine the risk to workers from 
exposure to a pesticide. If the risk to workers is deter-
mined to be of concern, risk management measures may 
be used to manage those risks by reducing exposure. 
These measures may include mandating the use of per-
sonal protective equipment (PPE).45 However, farmwork-
ers are not always provided the PPE required, or provid-
ed training in its use. Furthermore, the use of PPE can 
increase the risk of heat stress.  

The Occupational Safety and Health Act prohibits OSHA 
from having jurisdiction over workplaces and hazards 
that are covered by other federal agencies. Since FIFRA 
addresses pesticide safety and the WPS addresses work-
place protections, OSHA does not have standards that 
specifically address pesticide exposure in the workplace. 
Still, the OSHA Field Sanitation Standard requires that 
employers make potable water and handwashing facili-
ties available in fields, which can help reduce pesticide 
exposure.46  

Enforcement and surveillance 

States have the primary responsibility to enforce pesti-
cide use violations if EPA determines there are adequate 
regulations to enforce the federal statutes regulating pes-
ticides. FIFRA gives states broad latitude in enforcing 
pesticides, but states cannot create different labeling or 
packaging requirements from federal law. Tribes have 
limited enforcement responsibility under FIFRA.47 

Pesticide exposure surveillance occurs at both the federal 
and state level. The National Institute for Occupational 
Safety and Health (NIOSH) utilizes the Pesticide Surveil-
lance Program to monitor pesticide exposures that occur 
in the workplace.48 The Pesticide Surveillance Program is 
predominantly composed of the Sentinel Event Notifica-
tion System for Occupational Risk (SENSOR) program, 
which works to create surveillance capacity within 
states.49  However, only thirteen states participate in the 
SENSOR program. 

 

Water Access 

A ccess to clean, safe water is not always the norm for 
farmworkers, many of whom live in substandard 

housing that in some cases is served by old or inadequate 
water infrastructure that compromises water quality. Oth-
ers live in informal housing or labor camps that lack in-
door plumbing.50 Some obtain their water from wells, 
which in agricultural areas may be contaminated with 
fertilizers, pesticides and microorganisms from animal 
waste. Droughts and storms, which are becoming more 
intense and frequent due to climate change, also affect 
the availability and quality of water sources. Lack of 
clean drinking water puts farmworkers’ health at risk and 
forces many farmworker families to spend a portion of 
their limited income purchasing water. 

Resolution 64/292 of the United Nations recognizes “the 
right to safe and clean drinking water and sanitation as a 
human right.”51 The U.S. abstained from voting on this 
resolution,52 but in 2012 California became the first state 
in the nation to adopt a law recognizing access to clean, 
safe and affordable water as a human right.53 In 2019, 
California established the Safe and Affordable Drinking 
Water Fund, which will provide $130 million annually in 
fiscal years 2020 through 2030 to be used for safe drink-
ing water projects, including improving climate change 
adaptation and resiliency in disadvantaged communi-
ties.54 
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Safe Drinking Water Act 

The Safe Drinking Water Act (SDWA) is the main federal 
law that regulates drinking water quality in the U.S.55 Un-
der SDWA, EPA sets water quality standards and over-
sees the states, localities, and water suppliers to ensure the 
standards are followed. The SDWA does not regulate do-
mestic wells, but some states have adopted their own reg-
ulations. The EPA maintains a directory of state private 
drinking water well programs.56 

EPA’s Ground Water Rule (GWR) applies to water sys-
tems that use ground water sources. It seeks to reduce the 
risk of disease caused by fecal contamination of drinking 
water. It sets requirements for compliance monitoring, 
source water monitoring, and water treatment.57 

 
Infrastructure funding and other assistance 

The Drinking Water State Revolving Fund (DWSRF) pro-
vides financing to public water systems – usually in the 
form of low- or no-interest loans – to finance infrastruc-
ture projects such as improving water treatment systems 
or fixing water distribution systems.58 Congress appropri-
ates funds for the DWSRF, which EPA then distributes to 
each state’s fund as capitalization grants. Capitalization 
grants are awarded based on the results of the most recent 
Drinking Water Infrastructure Needs Assessment.59 States 
provide a 20 percent match. 

The U.S. Department of Housing and Urban Development 
(HUD) administers Community Development Block 
Grants (CBDGs) that can be used to build or improve 
public water systems.60 Improvements that can be fi-
nanced through CDBGs include the development of new 
water sources, improvement of water treatment systems 
and replacement of old pipes. USDA-Rural Development 
administers Rural Utilities Service Water and Environ-
mental Programs (WEP) funding for construction of water 
and waste facilities in small rural communities with popu-
lations of fewer than 10,000 people.61    It also provides 
funding for private wells through the Rural Decentralized 
Water Systems Grant Program, available to rural areas, 
tribal lands in rural areas, and colonias.62 These grants 
help nonprofits provide low-interest loans to low-income 
homeowners to construct, refurbish or service water 
wells.  

Finally, the Infrastructure, Investment and Jobs Act 
(Bipartisan Infrastructure Bill)  authorized a total of $11.7 
billion for the Drinking Water State Revolving Fund 
(DWSRF) capitalization grants, $510 million for the As-

sistance for Small and Disadvantaged Communities 
Drinking Water Grant Program and $500 million for lead 
service line replacement for fiscal years 2022-2026.63 

⁕⁕⁕ 

More information about heat, food security, pesticides, 
and water access in farmworker communities can be 
found on FJ’s website. A final report with strategies and 
recommendations from the Environmental Justice Sympo-
sium will be published in summer 2022.  

 
HRSA Disclaimer: This publication is supported by the Health 
Resources and Services Administration (HRSA) of the U.S. De-
partment of Health and Human Services (HHS) as part of an 
award totaling $550,000 with 0% financed by non-
governmental sources. The contents are those of the author and 
do not necessarily represent the official views of, nor an en-
dorsement by, HRSA, HHS, or the U.S. Government. 
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May 25, 2022 

Submitted via regulations.gov 

Brenda Mallory 

Chair 

Council on Environmental Quality 

730 Jackson Place NW 

Washington, DC 20503 

 

Re: Request for information (RFI) to solicit feedback on the beta version of the Climate 

and Economic Justice Screening Tool (Docket No. CEQ-2022-0002) 

 

Dear Chair Mallory, 

 

The Farmworker Association of Florida submits these comments in response to the Council of 

Environmental Quality’s (CEJ) Request for Information concerning the beta version of the 

Climate and Economic Justice Screening Tool (CEJST).  Established in 1983, the Farmworker 

Association of Florida (FWAF) is a statewide, grassroots, community-based, non-profit, 

farmworker membership organization with over 10,000 Haitian, Hispanic, and African American 

members and five offices in the state of Florida, working for social and environmental justice 

with farmworkers. 

 

We are excited and hopeful about the opportunities represented by the Justice40 Initiative and 

the CEJST.  The CEJST captures a lot of useful information, but we are concerned that the tool is 

missing some information that will be vital to tracking and capturing the needs of farmworkers, 

and so we offer suggestions on how the tool can better track this very vulnerable environmental 

justice community. 

 

Farmworkers perform work that is both necessary and incredibly dangerous.  They receive low 

pay, have fewer labor protections than most workers, and are especially vulnerable to effects of 

climate change.  They are also a community that is uniquely difficult to track due to the fact that 

many farmworkers migrate and move with the seasons and harvests for work; many live in very 

remote and rural areas, and many fear or distrust authorities and did not participate in the most 

recent census. In addition, many speak a language other than English, and lack of immigration 

status can pose an additional barrier to tracking these communities. 

 

However, there is data available to help ensure farmworkers are represented in the CEJST.   

 

Location of farmworker communities: 

 

While locating farmworker communities is challenging for the above stated reasons, there are 

tools available that can be incorporated into the CEJST. 

 

Recommendations: 

• Use the Census of Agriculture Data by the U.S. Department of Agriculture (USDA) on 

farm employment to identify locations of farmworker communities.   This data represents 
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employers, not worker communities, but should give an approximate location of 

farmworkers living in the area. 

• Use data from USDA Rural Development on construction of multi-family on-farm and 

off-farm housing for farmworkers constructed with finances from the agency. 

 

Heat stress:  

 

Temperatures in recent years have been the hottest in over 2000 years, and that trend is 

currently showing no signs of stopping. Agricultural workers are particularly vulnerable to 

illnesses caused by excessive heat, with a death rate from heat-related causes at roughly 20x the 

rate of workers in all other civilian professions.1 

Agricultural workers often wear multiple layers of clothing and protective gear to protect 

themselves from the sun and pesticides, increasing the temperature they experience from 12 – 37 

degrees F.2  They are often under pressure to work quickly and fear retaliation for stopping to 

drink water, use the bathroom, and take breaks, even when experiencing symptoms of heat 

stress.3  A plant nursery worker reported in an interview that her employer told her to stop 

drinking so much water so she would not have to use the bathroom.4 

One significant risk from frequent heat stress is kidney damage.  In the Girasoles study, 

funded by NIOSH and conducted by researchers at Emory University and the Farmworker 

Association of Florida, researchers looked into heat hazards experienced by farmworkers over 

the course of three days: 

Study results showed that over four in five workers had core temperatures that exceeded 

38°C(100.4°F) on at least one of the study days. This temperature is the recommended 

physiologic limit for core temperature, at which the risk of serious heat injury rises 

steeply for many individuals. Beyond body core temperature that exceeded recommended 

limits, multiple participants were found to meet criteria for acute kidney injury on at least 

one of the three study days. Over one in three workers experienced acute kidney injury 

stage 1 or higher on at least one study day according to the change in their blood 

creatinine levels from before the workday to after. Approximately half of the workers 

were dehydrated prior to going to work, and that proportion increased to over three-

fourths after the workday. The likelihood of a worker developing acute kidney injury 

during a workday increased by nearly 50 percent for each 5-degree F increase in heat 

index.5 

 

1 Rafter Ferguson, Kristina Dahl, and Marcia DeLonge; “Farmworkers At Risk: The Growing Dangers of Pesticide and 
Heat; Nov. 2019; Union of Concerned Scientists; https://www.ucsusa.org/sites/default/files/2019-
12/farmworkers-at-risk-report-2019-web.pdf 
2 Id. 
3 David Arkush, Valerie Mac, Nell Hodgson, Jeannie Economos, and Shanna Devine; “Unworkable: Dangerous Heat 
Puts Florida Farmworkers at Risk, 2018; Public Citizen and the Farmworker Association of Florida, 
https://www.citizen.org/article/unworkable-dangerous-heat-puts-florida-workers-at-risk-2/ 
4 Laura Bermudez, M.A.; Farmworkers in Florida: Silence is their Rational Choice: A Report for the Farmworker 
Association of Florida on Working Conditions for Farmworkers in Central Florida Ornamental Plant Nurseries based 
on Interviews with Workers; September 18, 2012; https://floridafarmworkers.org/about/resources-and-reports/ 
5 Id. 
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The kidney disease seen in agricultural workers around the world, including in the United States, 

is not caused by high blood pressure or diabetes, and is believed to be caused by a combination 

of factors, especially heat stress, dehydration, and pesticide exposure.6   

 

Recommendations: 

 

• We propose that, since increased heat is a part of climate change, agricultural workers are 

difficult to track by census data for myriad reasons, and they experience chronic kidney 

disease at far higher rates than the general population, chronic kidney disease be added to 

the health factors used to identity disadvantaged communities.  A map of chronic kidney 

disease, broken down by census districts, can be found here and should be easy to 

incorporate into the existing data: https://hub.arcgis.com/maps/cdcarcgis::places-chronic-

kidney-disease/explore?location=36.942742%2C-118.268750%2C3.50  

 

 

Pesticide Exposure: 

 

 Along with heat stress, pesticide exposure is an environmental and occupational health 

hazard that affects farmworkers. As temperatures rise and growing seasons lengthen, experts 

anticipate many growers increasing their use of pesticides as the warmer conditions and increase 

of carbon dioxide in the atmosphere create more favorable conditions for insects.7 

 

 Farmworkers are already exposed to pesticides on a regular basis through their work at a 

much higher rate than non-agricultural workers.8  Chronic exposure is common among workers 

working in fruits, vegetables, plant nurseries, tobacco, and other crops.9  Many of these 

pesticides are endocrine disruptors.10  Others can cause neurological effects and birth defects in 

the children of farmworkers.11 

 

6 University of Colorado Anschutz Medical Campus. "Chronic kidney disease epidemic in agricultural workers: High 
heat, toxins." ScienceDaily. ScienceDaily, 8 May 2019. 
<www.sciencedaily.com/releases/2019/05/190508185839.htm>. 
7 Lisa Gross; In California’s Farm Country, Climate Change Is Likely to Trigger More Pesticide Use, Fouling 
Waterways; May 10, 2021; Inside Climate News; https://insideclimatenews.org/news/10052021/in-californias-
farm-country-climate-change-is-likely-to-trigger-more-pesticide-use-fouling-waterways/ 
8 Damalas, C. A., & Koutroubas, S. D. (2016). Farmers' Exposure to Pesticides: Toxicity Types and Ways of 
Prevention. Toxics, 4(1), 1. https://doi.org/10.3390/toxics4010001 
9 Arcury, T. A., & Quandt, S. A. (1998). Chronic Agricultural Chemical Exposure Among Migrant and Seasonal 
Farmworkers. Society & natural resources, 11(8), 829–843. https://doi.org/10.1080/08941929809381121 
10 Damalas, C. A., & Koutroubas, S. D. (2016). Farmers' Exposure to Pesticides: Toxicity Types and Ways of 
Prevention. Toxics, 4(1), 1. https://doi.org/10.3390/toxics4010001 
11 Arcury TA, Quandt SA.  Pesticides at works and at home: exposure of migrant farmworkers. Lancet. 2003 Dec 
13;362(9400):2021. Doi: 10.1016/S0140-6736(03)15027-1.  MPID: 14686376. 
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 Scientific evidence also shows that people of color, specifically Mexican Americans and 

non-Hispanic Blacks had up to 5.8 times the concentration of pesticides or pesticide-related 

metabolites in their bodies as non-Hispanic whites.12   

 

 A worker tasked with spraying pesticides at her workplaces said in an interview: 

 

 [Translated from Spanish] “That spray makes you dizzy and sleepy.  They didn’t give 

you anything to protect yourself, no gloves, no goggles, no facemask.”13 

 

 Another worker explained: 

 

[Translated from Spanish] “Sometimes they would spray two rows from you and the 

movement of the air, all the spray would still land on us…before (people from outside) 

would come to check on the [plant] nurseries, so they would put up the signs saying not 

to enter because they had just sprayed.” But the worker went on to explain in her 

interview that since no one had come to check recently, the safety practices had been 

widely ignored.14 

 

Recommendations: 

 

• Incorporate areas in the country where fruit and vegetables, Christmas trees, tobacco, and 

plant nurseries – all areas with high risk of pesticide exposure to workers- are known to 

be present in the map, and that are areas where crops that continue to use hand harvesting 

(as opposed to mechanical harvesting) are grown, to track potential pesticide exposure.  

A map of fruit and vegetable production in the U.S. can be found here: 

https://www.researchgate.net/figure/Fruit-and-vegetable-production-

map_fig3_273479198  

• Include data on pesticide poisoning incidents collected by the National Institute for 

Occupational Safety and Health (NIOSH)’s SENSOR program.  However, it is important 

to note that only 13 states are currently participating in this program. There is also a need 

for increased funding for SENSOR, so that, in the future, more states can be included in 

the program. 

• Include data on pesticide poisoning from the American Association of Poison Control 

Centers National Poison Data System but note that pesticide exposures are vastly 

underreported and that those reporting exposures are not always identified as being 

farmworkers. 

• Include birth defects tracking data collected by the Centers for Disease Control in the 

map and state tracking registries to track and specifically identify birth defects in 

disadvantaged communities, but note that the data may not be consistent from state to 

12 Donley N, Bullard RD, Economos J, Figueroa I, Lee J, Liebman AK, Martinez DN, Shafiei F. Pesticides and 
environmental injustice in the USA: root causes, current regulatory reinforcement, and a path forward. BMC Public 
Health. 2022 Apr 19;22(1): 708. doi: 10.1186/s12889-022-13507-4. PMID: 35436924; PMCID: PMC9017009 
13 Laura Bermudez, M.A.; Farmworkers in Florida: Silence is their Rational Choice: A Report for the Farmworker 
Association of Florida on Working Conditions for Farmworkers in Central Florida Ornamental Plant Nurseries based 
on Interviews with Workers; September 18, 2012; https://floridafarmworkers.org/about/resources-and-reports/ 
14 Id. 
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state, which may lead to undercounting and not a complete representative analysis of 

differences from state to state. 

 

 

Housing: 

 

 From my own experience doing outreach to farmworker housing, I can testify that 

overcrowded housing, lack of safe drinking water, use of portable toilets instead of plumbing, 

deteriorating housing, and housing that is right up against crops sprayed with pesticides is 

commonplace. 

  

 

The American Public Health Association reports about farmworker housing: 

Inadequate and crowded housing, poor sanitation, and lack of potable water and 

sewage systems cause farmworkers to be vulnerable to infectious and intestinal 

disorders at rates much higher than in the general population.[31] A national 

survey of farmworker housing units found that half of these units were 

“crowded,” defined by the US Census Bureau as having more than one person 

per room, compared with only 2% of all US households.[21] Crowded conditions 

are associated with increased incidence of tuberculosis and influenza; 

farmworkers are approximately 6 times more likely to develop tuberculosis than 

other workers,[18] and may also be more vulnerable to influenza pandemics.[32] 

Lack of sanitation can contribute to the contraction of hepatitis, gastroenteritis, 

and other conditions, and farmworkers have parasitic infection rates 11 to 59 

times higher than in the general population.[19] Contaminated water sources are 

also common; consequently, the rate of going to clinics for diarrhea is 20 times 

higher among farmworkers than among the urban poor.[33]15 

 

The above was written before the Covid-19 pandemic, in which overcrowded housing 

also increased the risks of farmworkers contracting Covid-19.16 

 

Nitrates are of particular concern as groundwater contaminants in agricultural areas.  

They have been known to contaminate drinking water, particularly in rural and predominantly 

Latino areas -- especially where farmworkers live.17 Nitrate poisoning from contaminated 

drinking water can be especially fatal to infants and is linked to increased risk of colorectal 

cancer, thyroid disease, and neural tube defects.18 

15 American Public Health Association, Policy Statement: Improving Housing for Farmworkers in the United States 
Is a Public Health Imperative; Nov. 1, 2011; Policy Number 20118; https://www.apha.org/policies-and-
advocacy/public-health-policy-statements/policy-database/2014/07/09/10/32/improving-housing-for-
farmworkers-in-the-united-states-is-a-public-health-imperative 
16 Covid-19 Impact On Agricultural Workers, National Center for Farmworker Health, Inc., January, 2022, 
http://www.ncfh.org/msaws-and-covid-19.html  
17 Lisa Gross, October 7, 2020, "Nitrate Tainted Drinking Water Plagues California Farmworker Towns, Study 
Shows", Fern's Ag Insider, https://thefern.org/ag_insider/nitrate-tainted-drinking-water-plagues-california-
farmworker-towns-study-shows/ 
18 Ward M, et al. Drinking Water Nitrate and Human Health: An Updated Review. Int J Environ Res Public Health. 
2018;15(7):1557. 
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Recommendations: 

 

• Incorporate data from the U.S. Census Bureau’s American Community Survey (ACS) on 

housing with incomplete indoor plumbing, a frequent problem in farmworker housing 

that can be used to identify both farmworker communities and other disadvantaged 

communities. 

• Incorporate data from the ACS on housing occupancy to identify overcrowded housing to 

identify both farmworker communities and other disadvantaged communities. 

• Fund and push for studies on contaminants in drinking water, particularly well water used 

in remote areas by farmworkers and other impoverished rural residents so that data on 

nitrates and other toxic contaminants in drinking water can be represented. 

 

 

Heath Care 

 

 A citrus worker in Florida, who was interviewed in a short video documentary, reported a 

severe injury to his hand from a snake bite. In the video, he explains that he simply did not have 

the money to have the injury treated, so he endured it without help.19 

 

 Tragically, this worker’s story is a common one.  Many farmworkers live in medically 

underserved areas20 and lack health insurance.21  It is important to invest in better medical 

services for farmworkers, and the CEJST can help to deepen understanding of where the need is 

greatest. 

 

Recommendations: 

• Use data collected by the Health Resources and Services Administration (HRSA) of the 

U.S. Department of Heath to map medically underserved areas (MUAs). 

• Use the American Community Survey health insurance data to identify communities with 

low health insurance rates. 

• Use the National Vital Statistics system data to identify communities with lower rates of 

prenatal care. 

 

 

 
19 Naranjeros, Harvard Law Documentary Studio; directed by Lauren Estévez; 
https://floridafarmworkers.org/about/video-stories/ 
204 Luque JS, Castañeda H. Delivery of mobile clinic services to migrant and seasonal farmworkers: a review of 
practice models for community-academic partnerships. J Community Health. 2013 Apr;38(2):397-407. doi: 
10.1007/s10900-012-9622-4. PMID:23054421.  
21 Ornelas I, Fung W, Gabbard S, Carroll D. Findings from the National Agricultural Workers Survey (NAWS) 2017–
2018: A Demographic and Employment Profile of United States Farmworkers. Research Report No. 14. Prepared 
for the U.S. Department of Labor by JBS International.: 
https://wdr.doleta.gov/research/FullText_Documents/ETAOP2021-
22%20NAWS%20Research%20Report%2014%20(2017-2018)_508 
%20Compliant.pdf. 
 

24



H-2A Guest Workers 

 

 A growing number of farmworkers in the U.S. are H-2A guestworkers.  These seasonal 

guestworkers are brought to the United States by agricultural employers and their visas are tied 

to their employment with that employer; they do not have the freedom to seek employment 

elsewhere if conditions are bad.22 

 

Social and geographic isolation, lower than advertised wages, less work than promised, 

dirty and dilapidated housing, dangerous working conditions, and even forced labor or 

slavery typify the experience of many guest workers. Some have been brought to replace 

domestic workers who still want the work and are entitled to such jobs. But, allowed to 

work only for a single employer who can send them home at will, most H-2A workers are 

too fearful of retaliation to speak out about these harsh (and frequently illegal) working 

conditions.23 

 

H-2A regulations state protections for farmworkers, including housing standards, 

worker’s compensation, and rules against recruiters in workers’ home countries charging 

workers fees to be considered for the jobs that cause workers to start work already indebted.  

However, H-2A workers frequently find their housing overcrowded, moldy, infested with rats or 

other pests, and generally unsafe.24 In addition, employers often send injured workers home, 

rather than provide health care or allow them to file for workers compensation – treating them as 

disposable.25  And worst of all, recruiters in workers’ home countries often charge illegal 

recruitment fees, which force many H-2A workers into debt bondage.  These workers sometimes 

leave the deeds to their homes in the hands of the recruiters in exchange for the opportunity to 

come to the United States and work.  Some even fear for the lives of their families back home if 

they cannot pay their debts, so they suffer through dangerous and dehumanizing working 

conditions in order to pay back the debt.26 

 

All of these factors contribute to a system in which H-2A workers are exceptionally 

vulnerable to all of the dangers explained above – heat stress, pesticide exposure, lack of safe 

housing and potable water, and lack of access to healthcare – and extremely unlikely to complain 

or seek help for fear of losing their jobs and visas, or worse. 

 

Recommendations:  

 

• Track H-2A guestworkers as disadvantaged communities.  Employers must include the 

locations of H-2A guestworker housing in their applications to the Department of Labor 

for H-2A guestworkers.  The US Department of Labor can provide this information. 

 

 

22 No Way to Treat a Guest: Why the H-2A Agricultural Visa Program Fails U.S. and Foreign Workers; A Report by 
Farmworker Justice; https://www.farmworkerjustice.org/wp-content/uploads/2012/07/7.2.a.6-fwj.pdf 
23 Id. 
24 Id. 
25 Id. 
26 Id. 
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Conclusion 

 

 Throughout the United States, farmworkers are a disadvantaged community on the 

frontlines of environmental justice issues and climate change.  They face a unique set of 

challenges that are expected to increase with climate change, including: heat stress, pesticide 

exposure, inadequate housing with lack of safe drinking water, and lack of health care access. 

 

 This population is difficult to capture on the CEJST, but not impossible.  We ask that 

CEQ includes the recommended data in the mapping project to make ensure that farmworker 

communities, who are frontline environmental justice and climate change communities, and 

among the most disadvantaged in the nation, are captured in the tool as much as possible. 

 

 Thank you. 

 

 

Sara Mangan 

Farmworker Association of Florida 

Climate Justice Organizer 

1264 Apopka Blvd. 

Apopka, FL 32703 

(407) 886 – 5151 

sara@floridafarmworkers.org 
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Farmworkers in Florida: Silence is their rational choice  
 

Release date: September 18, 2012 

 

Laura Bermudez, M.A.  

 

Laura Bermudez holds degrees in Sociology and Anthropology from the University of Houston. 

She has conducted social science research with minority populations in the United States for 

almost ten years. She has extensive experience with ethnographic fieldwork and conducting 

qualitative research in various areas including: diabetes, the nutritional transition in emerging 

countries, obesity and overweight, and gang violence and drug use. 

 

ABSTRACT 

This research documents cases of farmworker abuse and cases of pesticide exposure in Central 

Florida; it explores why farmworkers do not denounce their working conditions. The researcher 

conducted informal interviews with 16 participants, who were currently employed or had been 

employed in a nursery or fernery. The data compiled through these interviews was analyzed 

using qualitative research methods.  

 

The findings suggest that there are various types of worker abuse including: issues with proper or 

adequate sanitation, the constant rushing pace of farmworkers making the work environment 

more dangerous, lack of safety equipment, work injuries not being covered by employers 

through workers compensation, no overtime pay rate, and hazardous practices of pesticide 

application. There are also several cases where farmworkers had adverse health effects due to 

exposure to pesticides. The findings also suggest that farmworkers make the rational choice not 

to speak out against their employers because of multiple factors: there are few alternative jobs; 

farmworkers face financial pressure to support their dependents in their home country; the health 

issues of farmworkers and their children create a financial burden on their spouses, who are often 

also farmworkers. Understanding the complex array of factors that inhibit them from reporting 

workplace hazards is an important first step to understanding the plight of Central Florida’s 

farmworker population. 

 

 

INTRODUCTION 

The working conditions of farmworkers have been documented in the past, highlighting 

deplorable conditions such as inadequate sanitary facilities, substandard housing, pesticide 

exposure, sun exposure and heat stress. (1) Worker abuse and violations of regulations have also 

been explored (2, 3).  The Environmental Protection Agency revised the Worker Protection 

Standards in 1992 (4) and regulatory bodies in various states have acted accordingly and have set 

local regulations to protect farmworkers.  For example, the 2004 Farmworker Safety Act, a 

section of which was later renamed the Alfredo Bahena Act, “incorporated the federal Worker 

Protection Standards into Florida state law. It also increased the fines for pesticide safety 

violations, increased the number of field inspectors, and authorized the use of worker 

representatives to file complaints.”(5) This law also prohibited crew leaders from price gouging 

farmworkers for food, water and housing, enhanced the regulation of pesticides and stipulated 

that workers have a right to obtain information on these pesticides at their jobsite (6).  However, 
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as the findings of this research will reveal, the abuse of workers and violations of workplace 

protections continue in many parts of Central Florida. These cases of maltreatment and unsafe 

working conditions are seldom reflected in official statistics.  

 

Farmworkers suffer chronic exposure to pesticides, which negatively impacts their health.  Some 

farmworkers are subjected to acute pesticide exposure, which can result in immediate and severe 

health problems.  Flocks et al. explained that “exposure to pesticides can be dermal, oral, and 

respiratory and can occur through direct contact with pesticides during application, contact with 

pesticide residue on plants, upon entering a recently treated area, or through drift from nearby 

applications.” Studies have reported that exposure to pesticides prior to conception was 

associated with reduced fecundability (7, 8, 9). There are also studies documenting the elevated 

risk of stillbirths for women exposed to pesticides working in agriculture and horticulture (10, 

11, 12). Other studies have documented the effects of pesticide exposure in-utero; their findings 

include fetal growth delay (13, 14, 15), birth defects like orafacial defects (16), musculoskeletal 

defects (17, 18, 19), neural tube defects (20, 21, 22), and childhood leukemia (21, 22). 

While some states have responded with measures to regulate the use of pesticides, farmworker 

exposure to pesticides continues to take place in Central Florida. As with cases of worker abuse, 

the official statistics do not reflect the caseload seen by community organizations like the 

Farmworker Association of Florida. Cases of pesticide exposure include adverse health effects 

on workers: severe skin rashes, long-term skin lesions, and respiratory problems. Adverse health 

outcomes for their children may also be linked: low birth weight, asthma, allergies, and 

malformations. Increasingly, there are also links to learning disabilities, autism and ADHD in 

children of mothers exposed to pesticides (23).  

 

The present study documents cases of current and former farmworkers in Apopka and Pierson in 

Central Florida. The following is a small description of the fernery and nursery industry in 

Central Florida. In general terms, nurseries produce a variety of ornamental plants, including: cut 

flowers, potted plants, and garden plants; ferneries produce cut foliage (25). Nursery work 

mostly takes place inside plastic greenhouses; fernery work happens under a large black mesh 

structure or under large shade trees. Tasks at nurseries include: planting at conveyor belts; 

loading pots of plants into trays; and loading and carrying trays, boxes, and bags of soil. These 

tasks involve close contact with plants and soil, which have been chemically treated (25). 

Fernery workers also come into frequent dermal contact with chemically treated soil and plants. 

They must “bend over, thrust their arms into the bushes of ferns, cut fronds at their base, and 

bundle them into bunches” (25); then load these bunches onto trailers. The ferns can grow thigh 

high and when the ferns are wet with morning dew, workers’ unprotected clothes and skin get 

soaked with a mixture of water and traces of pesticide. Some workers tie plastic aprons or plastic 

garbage bags around their waists in an effort to protect themselves from the chemicals (25). 

For the purposes of this study, the terms “nursery” and “fernery” are sometimes used loosely and 

interchangeably, because that was the use given to them in some of the informal interviews. The 

research focuses on the working conditions that ferneries and nurseries have in common. The 

common conditions include: the physical labor involved; the enclosed work environment, which 

does not allow for pesticides to dissipate as easily as they would in an open field (24); and the 

interaction with pesticides. 
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PURPOSE 

The present research was conducted at the request of the Farmworker Association of Florida. 

This research has two aims. The first is to document cases of worker abuse and pesticide 

exposure and the second aim is to understand the incongruence between official statistics of 

worker abuse and pesticide exposure in Florida, and the number of people voicing cases of 

worker abuse and pesticide exposure at local community organizations. Why aren’t real cases of 

abuse and pesticide exposure being reflected in the official statistics? Why do farmworkers 

remain silent about what they experience in their jobs?  

 

SAMPLE 

The findings in this research are based on a “convenience sample” of 16 individuals. Some 

participants were picked randomly in the waiting room of a local clinic. Other participants were 

clients from a local community-based organization who were picked based on their availability 

to participate in the study on specific days of the week. Interviewees were all currently employed 

or had been employed in ferneries or nurseries in the surrounding area.  

 

All of the participants are female, with the exception of two male participants. There are two 

reasons for this gender imbalance. First, the clinic is well known for its maternity health services, 

so the majority of the people in the waiting room are women. Second, many of the community 

organization’s clients were available to participate because they were mothers staying home with 

their children. It is important to point out that many of the female participants discussed their 

husbands’ experiences working at nurseries or ferneries.  

 

All of the participants are of Hispanic descent. Central Florida’s nursery/fernery industry 

workers are mostly Hispanic, but there is a small minority of Haitian and African-American 

workers. Although the sample does not reflect this ethnic distribution, many of the themes 

explored in the findings, such as poverty and fear of losing their jobs, can apply to the 

farmworker population in general. The informal interviews were conducted in Spanish. 

 

The participants’ migratory status varied. Some participants were undocumented, others had U.S. 

permanent residency, others were citizens, and others chose not to reveal their migratory status 

during their interview. The status distinctions will be made whenever pertinent to the findings. 

All names mentioned here are pseudonyms and any references to specific companies were 

omitted for the privacy and protection of participants.   

 

METHODS 

The primary methodology in this research is qualitative. The value of qualitative research lies in 

its power to discover unexpected links between people’s feelings, behaviors, ideas, and facts; and 

its power to explain the rationale for particular behaviors
1
. The researcher conducted informal 

interviews with participants either within the clinic grounds or in participants’ homes.  The 

interviews touched on a variety of themes in order to gain a holistic understanding of workers’ 

lives. These informal discussions included the following: participants’ arrival in the United 

States, work, family, health, household structure, finances, and ties to home country. The 

                                                        
1 Qualitative research entails ethnographic fieldwork (observing and participating in the context under study), 

informal interviewing, triangulation of sources to verify data, and qualitative data analysis (organizing all of the text 

that was culled during fieldwork to discover emerging themes and finding the links amongst said themes). 
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interviews were not recorded in an effort to ease participant’s anxiety about discussing sensitive 

topics.  

 

 

FINDINGS 

This section explores the two aims of the research separately. First, it deals with excerpts from 

different case studies where farmworkers discussed instances of worker abuse and pesticide 

exposure. These excerpts have been edited for brevity but the full version of every case study can 

be found in the appendix section. The second portion of the section will explain the rationale 

behind farmworkers’ choice to remain silent about their working conditions and why some 

continue working at nurseries/ferneries. The last section of the findings is dedicated to one 

particular case that vividly illustrates the context of farmworkers’ lives. 

 

Worker abuse and pesticide exposure 

 

 Issues with sanitation 

A few participants brought up issues with sanitation at nurseries. In many cases, toilets were 

located far from the greenhouse, where the majority of the work takes place; many bosses were 

reluctant to allow workers to take a bathroom break.  

 
Camila explained that at one of the nurseries where she worked, the working conditions were 

very bad. There were no toilets in the nursery, so workers were obliged to ask for permission to 

use the toilet inside the owner’s home. The boss often asked Camila to wait or to “go” outside of 

the nursery instead of walking all the way to the house. Camila refused to do this on several 

occasions; she quit after three months.  

 

Another participant bitterly remembered the unsanitary conditions at another nursery:  

 
Melisa explained that the nursery has been kept in worsening conditions for many years under the 

pretext that they are going bankrupt. “Hubo un tiempo en que ni agua nos daban. Ni papel 

higienico!” [“There was a time when they didn’t even give us water or even toilet paper!”] … In 

addition, the nursery used to pay someone to clean the workers’ toilets.  Today the workers have 

to take turns cleaning the toilets every week.  

 

Other participants also mentioned that bosses didn’t allow people to take bathroom breaks, so 

workers had to “hold it” until either the official 15-minute breaks or the 30-minute lunch break.  

 

 Being rushed in a dangerous environment 

Participants explained that being constantly rushed, while working with heavy pots or trays or 

with hazardous chemicals, was often dangerous and could lead to injuries. They described an 

environment where safety regulations were casually violated for the sake of productivity and 

efficiency. One participant described an injury caused by rushing inside the nursery: 

 
Flor stayed 2.5 years at her first nursery job, until the owners closed it down. “De allí salí 

acabada.” [“I left that place physically deteriorated”] Flor slipped while rushing to turn off a 

water hose. She scraped her hands and one arm; her elbow and shoulder were also injured. “Me 

llevaron al medico y luego me llevaron a trabajar.” [“They took me to the doctor and then they 

took me back to work”] Flor did not want to lose her hours of work from earlier that day so she 
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continued to work that day. The nursery covered the visit to the doctor. “Alguien me dijo que iba 

a recibir terapias (para rehabilitar el codo y hombro) pero nunca dijeron nada mas. Y yo no dije 

nada para que no me corrieran, mi necesidad era grande.” [“Someone told me that I would get 

physical therapy for (my elbow and shoulder), but they never said anything else. And I didn’t ask 

so that they wouldn’t fire me, I was in great need”] Flor still feels pain in her arm and shoulder; 

her elbow still hurts on cold days. 

 

Another participant, Marianna, explained that workers were constantly rushed, as if they were 

paid “por contrato” (“by contract”, that is, per number of units such as plants or trays) instead of 

by the hour. She knows about that form of work, because her husband picks cucumbers and 

apples, and is paid by the bucket. He makes $100 per day, while nursery workers make an 

average of $300 per week and, according to Marianna, work at a similar rhythm. Marianna 

pointed out that workers were so rushed that there wasn’t any chatter among them.  

 

The mother-in-law of one of the participants was present for a portion of an interview and 

quickly jumped in to tell the story of her own falls:  

 
The mother in law fell several times, but the nursery bosses couldn’t send her to the doctor 

because “el patron estaba en quiebra…todavía estan en quiebra”. [“The boss was going 

bankrupt…they’re still going bankrupt.”] Instead, she chose to clean the nursery floors 

voluntarily on the weekends so that no one else would slip and fall anymore. 

 

One participant, Flor, mentioned that workers often have to rush to load the specific number and 

types of plants when a client sends in an order, and that it is very important that orders go out on 

time. She explained that if an order required a particular plant that happened to be in a 

greenhouse that had recently been sprayed, she would quickly run in and bring out the plants, 

just so that she didn’t have a late or incomplete order. She said she did this was because she was 

afraid to lose her job. 

 

 Lack of safety equipment 

Participants often complained about not having appropriate equipment to protect themselves 

from the harmful chemicals being sprayed on the plants or the residue of these chemicals on the 

leaves, soil, and surfaces in the greenhouses. For example, one participant, Ingrid, explained that 

one of her duties at the nursery was to spray a 5-gallon mixture of water and pesticide. “Ese 

spray mareaba y te adormecía. No daban nada para protegerse, ni guantes, ni gafas, ni máscara.” 

[That spray made you dizzy and sleepy. They didn’t give you anything to protect yourself, no 

gloves, no goggles, no facemask.”] 

 

Another participant, Melisa, described the situation at her workplace: 

 
The bosses at this nursery never provided workers with gloves, so we had to buy our own. Melisa 

calculated that a box of gloves lasts less than a couple of weeks. “Incluso el que spraya (el 

pesticida) no tiene ni el traje (traje de protección) porque el traje ya esta muy viejo.”[“The guy 

who sprays (the pesticides) doesn’t even have the suit (protective suit) because the suit is so old 

now.”] 
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Two of the participants pointed out that some nurseries provided very little equipment to workers 

dealing with the soil, plants and trays. Instead, they provided an array of protective gear to 

workers dealing with plants that require protection from human contamination.  

 

 Covering the costs of work-related injuries 

Participants complained that they often pay for their own medical care after being injured at 

work, because even though the nursery bosses take workers to see the company doctor after an 

injury, these doctors send workers back to work without proper care. Participants reported 

several cases where they had to visit an independent doctor to find out what was wrong and to 

get treatment.  

 
Marianna saw one of her co-workers develop a rash on her face and arms from one of the plants. 

Marianna learned that the “patron” [“boss”] took her co-worker to the company doctor, who 

assured the co-worker that the rash was not due to the plants there. “(ella) siguio trabajando y ya. 

Si quiere curarse, tiene que ir al doctor por su propia cuenta.” [“(she) continued working and that 

was that. If you want to be cured, you have to go to the doctor on your own dime.”] 

 

The case below illustrates this pattern of work-related injuries going untreated by company 

doctors. The participant, Ingrid, worked at a nursery for 10 years.  

 
 “Tambien era pesado, mucho sol, humedad con la lluvia, mucho frio en el invierno… bultos y 

plantas pesadas, y sobre todo: movimientos rutinarios…Al principio yo lo confundia (el dolor) 

con cansancio, pero cuando ya no podia con el dolor de las manos fue que empezé a buscar ayuda 

y ya fue cuando descubrieron que tenía eso (Carpal Tunnel Syndrome)”.  [“it was also heavy 

work, lots of sun, humidity with the rain, and very cold in the winter…loads and heavy plants, 

and most of all: repetitive movements…At first I confused it (the pain) with fatigue, but when I 

couldn’t bare the pain in my hands, I started seeking help and that was when they discovered that 

I had that (Carpal Tunnel Syndrome)”]  In addition, her back injury evolved into two dislocated 

disks in her spine and a hernia. 

 

She initially mistook the pain and partial stiffness of her arm to be a sign of heart failure, so she 

rushed to the hospital on several occasions. Ingrid’s doctor suggested that she rest for a few 

months. But Ingrid and her husband simply couldn’t afford it because her medical bills had gotten 

them $7000 into debt. She tried to manage the pain with over-the-counter medications for 

approximately four years. Ingrid and her husband covered all the costs.  

 

When asked why she didn’t ask her employer to give her time off or to cover some of the medical 

expenses Ingrid replied: “Es que quejarse que algo le duele es como firmar su renuncia en este 

tipo de trabajo. Entonces, le aseguro que todos los que sienten dolor pues se lo aguantan.” [“The 

thing is that saying that something is hurting is like signing your resignation letter in this type of 

work. So I assure you that those who feel pain try to put up with it.”] 

 

Nevertheless, Ingrid reached a point of desperation and decided to take the doctor’s report of her 

lumbar disk and carpal tunnel condition to her boss; she asked to be assigned to a different task in 

the nursery. The boss, then, sent Ingrid to the company doctor, who said she had nothing wrong 

and instead prescribed four strong pain medications. Ingrid had to stop taking them because they 

were making her extremely drowsy and nauseous. She went back to the company doctor who 

again said she had nothing wrong. So, she turned to an independent rehabilitation clinic for 

another exam, where they confirmed that she did have Carpal Tunnel and back problems. The 
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company doctor replied by saying she had to return to work. This is when Ingrid sought legal 

advice at a local community organization. Once, she threatened to sue the nursery’s insurance 

company, the company paid for surgery for one of her hands. 

 

Today, her hands hurt when the weather is cold. At night her hands and forearms tingle with 

numbness. She has lost all feeling in her right thumb. 

 

Things weren’t the same at work after the surgery. “Si uno se lastima, y el patron lo sabe, poco a 

poco le dan menos horas…No me gusto el trato que me dieron el ultimo año que estuve alli. 

Querian que yo renunciara.” [“If you get hurt and the boss knows it, little by little they give you 

less work hours…I didn’t like the way they treated me the last year I was there. They wanted me 

to quit.”] Ingrid quit in 2011 after what she described as several incidents of unfair cutting of her 

hours and general mistreatment. Ingrid explained that they couldn’t just fire her like any other 

undocumented person because she was a US resident since 1998. She claims her employers 

discriminated against her because of her damaged hands until she finally quit. Ingrid’s husband 

still works for this nursery, and therefore Ingrid decided not to pursue the matter any further.  She 

fears for her husband’s job. 
 

 No overtime 

Farmworkers are often paid minimum wage and do not get an overtime pay rate. However, they 

often work many more hours beyond the traditional 40-hour work week that is the norm in the 

United States.  

 
Glorita works with roses seven days a week all year round. (Other types of nurseries require 

seven days a week of work, but only during certain periods of the year; harvest, for example). She 

comes into work at 8 am and “no hay hora de salida” [“There’s no set time to go home.”]. The 

longest day she has ever worked was from 8am until the following morning. On such days, she 

would start work again at 5am and leave at 1pm. The hours of departure depend on the season.  

 
Another participant, Marcela, talked about her work hours: 

 
Lately, there isn’t much work available. She exemplified this by saying: “entran a las 7 y salen a 

las 3! Osea que no hay trabajo.” [“They go in at 7 and leave at 3! So there’s not much work”] The 

hours she quoted make for an 8 hour day. Marcela explained that she is used to working more 

hours than that per day. She got paid a flat hourly rate without adjustment for overtime. 

 

Elias, another participant, who was born and raised in the United States, described the lack of 

benefits at his job, in comparison with other jobs, with much surprise: 

 
He has been working at the nursery for the past year and a half. The nursery has 6 employees who 

receive annual pesticide trainings. They spray pesticides on Saturdays, so that no one is exposed 

for 48 hours after application…They also provide safety equipment. However, Elias highlighted 

“they don’t offer medical coverage, overtime, paid sick leave, no paid vacation!”  

 

 Pesticide application practices  

Other participants often mentioned that they were not protected from pesticides at all times. 

Sometimes they were exposed by momentarily walking into a greenhouse that was recently 

sprayed in order to complete an order (as mentioned in one excerpt above). Other times they 
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came into contact with pesticides because the “sprayadores”, or people in charge of spraying the 

chemicals, would spray in close proximity to the workers inside a greenhouse.  

  
Marcela recounted that when spraying fertilizers, the “sprayadores” wore mouth and nose covers 

as well as gloves. They sprayed pesticides while the rest of the workers were in the same room.  

Non-sprayadores did not receive protective gear during or after spraying. Marcela also explained 

that there were no signs to explain to workers that they should leave the room and come back at a 

later time. Marcela and her co-workers at this nursery never received any pesticide training or 

information about the dangers of pesticides during the 10 years that she worked there. 

 

Similarly, another participant, Rosa Maria, described the pesticide safety practices at the nursery 

where she worked:  

 
Pesticide safety was not strictly practiced but Rosa Maria managed to protect herself, “yo siempre 

he sido resongona, no me dejaba esprayar encima. Cuando el (sprayador) echaba (pesticidas) yo 

me salía…el esprayador si se protegía pero a nosotros nos echaba encima”. [“I have always been 

rebellious, I wouldn’t let myself get sprayed on. When the sprayador sprayed, I would get 

out…the sprayador did protect him/herself, but would spray right on top of us.”] Rosa Maria 

decided to help make signs in Spanish, telling workers not to enter the nursery after spraying. 

 

Another participant, Melisa, explained that in 13 years of working at that nursery, she never saw 

any videos on pesticides, and her employers or supervisors never explained anything about the 

dangers of using them. 

 
“Aveces sprayaban a dos líneas de uno y con el movimiento del aire igual nos caía todo el 

spray…antes (personas externas) iban a chequear las nurserias, entonces ponían los avisos de no 

entrar despues de sprayar. [“sometimes they would spray two rows from you and with the 

movement of the air, all the spray would still land on us…before, (people from outside) would 

come to check on the nurseries, so they would put up the signs saying not to enter because they 

had just sprayed”] But now, since no one has come to check whether nurseries follow the 

regulations set for pesticide use, the safety practices at this nursery have been widely ignored.  

 

Luis, another participant, described a similar scenario: 

 
“La gente se quita cuando el sprayador pasa, pero igual quedan a tan solo 5 metros del area 

sprayada”. [“People move over when the sprayador passes by, but they’re still at only 5 meters 

from the area that was sprayed.”] Luis added that in any case, they don’t spray very strong 

chemicals. Luis continued: “vienen a chequear que los químicos se usen bien, chequean la tierra, 

chequean la limpieza.” [“they come to check that the chemicals are properly used; they check the 

soil, the cleanliness.”] However, he couldn’t recall when was the last time he saw people coming 

to check.  

 

Another participant, Glorita, described what happened where she worked: 
 

The nursery showed their staff videos about pesticide safety and began posting signs in English 

and Spanish. Still, she remembers that sometimes they did not put up the signs that keep people 

away from closed off areas after a chemical has been sprayed. In addition, people sometimes 

ignored the instructions and precautions on the labels. She feels that people have a lax attitude 

toward chemicals. 
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But many other participants reported that nursery bosses scheduled pesticide spraying to happen 

during the weekends, so that greenhouses could be closed off for more than 24 hours until the 

following weekday. For example, Camila explained:  

 
“Cuando se sprayaba allí, no nos dejaban entrar. Siempre nos decían que no entramos 

allí…Tambien, trataban de sprayar el fin de semana, a menos que hubieran animalitos, entonces 

sprayaban durante la semana.” [“When they sprayed there, they wouldn’t let us inside. They 

always told us not to enter…they also tried to spray on the weekends, unless there were little 

critters, then they would spray during the week.”] 

 

Similarly, another participant, Juanita, explained how her employers protected workers: 

 
The nursery is a large operation that includes approximately another 10 nurseries. The 

management rotates the workers throughout the different nurseries in order to close down 

operations in each nursery after it has been sprayed with pesticides. In this way, workers can 

avoid being exposed to the pesticides before they settle on the ground and other surfaces. Juanita 

added that the nursery provides its workers with protective gloves and scissors. 

 

However, as mentioned in the introduction, pesticide exposure can potentially occur after the 

chemicals have settled on plant surfaces. Thus, even if nurseries try to protect their employees by 

spraying pesticides on the weekends, it is important to issue protective gear to employees or, 

alternatively, to eradicate the use of certain hazardous chemicals. 

 

 Cases of pesticide exposure 

Many participants discussed cases where they themselves, or someone close to them, 

experienced adverse health effects due to workplace pesticide exposure. In some cases, company 

doctors and nursery bosses dismissed workers’ health complaints by saying that the chemicals or 

the plants were not the cause of their health problem. The case of Camila’s brother-in-law 

illustrates this pattern:  

 
He works at a small nursery. Eight months ago, he developed a severe skin rash, first on one arm, 

and then it extended to his whole body. He talked to the nursery owner, “pero el le dijo que no le 

parecía que los químicos fueran la causa” [“but (the owner) told him that he didn’t think that the 

chemicals had caused it”]. The brother-in-law then reached out to Camila’s husband, who told 

him to ask his doctor for documentation of the rash that proved that it was caused by chemicals at 

work. Both the doctor in Florida and his doctor in Mexico have independently come to the 

conclusion that his skin rash was caused by the harsh chemicals with which he works. The 

brother-in-law continues to work at the same nursery in the same position. Camila explained that 

the reason he stayed is that he is making approximately $16 per hour and that other types of jobs 

would not pay as much to someone with his skills. The researcher tried to contact the brother-in-

law to document his case in further detail, but he declined to participate in the research out of fear 

for his job. 

 

It is important to point out that, as it will be explored in the second section of the findings, that 

having a family to support, as well as other financial pressures, contributes to farmworkers’ 

willingness to protect their employers and their jobs.  
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Another participant, Flor, explained that she was too afraid to say something about her skin 

reaction to the pesticides: 

 
Independent of her fall (referenced above), the skin on Flor’s hands was also constantly irritated 

and peeled. One of her duties was to wash plant trays, which have soil residue. She thinks that the 

chemicals in the soil caused the skin on her hands to peel off. She never saw the doctor about this, 

because it was too expensive. Flor explained that pesticides are very strong chemicals and, 

although nursery bosses sometimes gave out gloves, they didn’t give them out often enough. It is 

because of that, that when the gloves would wear out, people would simply work with their bare 

hands.  Today, she cannot touch household cleaning products (like: Windex or Clorox) because 

her fingers start to peel. Flor specified: “en Mexico (los productos de limpieza) no me pelaban los 

dedos” [“Back in Mexico my fingers didn’t used to peel”]. When I asked why she and her family 

had remained in these nursery jobs for so long, Flor replied: “La necesidad y el miedo de no 

encontrar otro trabajo. Nos daba miedo hasta pedir un permiso (para ir al medico)” [“The need 

and the fear of not finding another job. We were even afraid of asking for permission to go see 

the doctor.”] 

 

Rosa Maria, another participant, explained that whenever someone developed a rash, bosses at 

her nursery would provide “una pomadita” [generic word for cream or ointment, “a little 

cream”] and that was as far as they helped. 

 

Abigail’s husband had a strong reaction to the pesticides: 
 

He used to get allergies when they asked him to spray pesticides. “…le daba mucha tos y le salían 

ronchitas con manchas blancas. Llegaba (del trabajo) con la piel llena de ronchas en todo el 

cuerpo. Los ojos estaban rojos cuando esprayaba. Le duraban las ronchas y los ojos rojos como 

dos o tres días…Cuando esprayaba le daban mascaras, guantes y trajes que protegen. Pero es tan 

fuerte el químico, porque le pasaban (los químicos). Ahora, que no trabaja en eso, ya no le dan 

esas alergias. Por eso, me di cuenta yo que era por el químico de la nurseria.” [“…I would cough 

a lot and get little bumps with white blotches on my skin. I would come (from work) with my skin 

covered in bumps throughout my body. My eyes were red when I had to spray. The bumps and red 

eyes would last for two or three days…when I sprayed they gave me face masks, gloves and suits 

to protect me. The chemical is so strong, it would pass through. Now that I don’t work in that, I 

no longer gets those allergies. That’s how I realized it was due to the chemical at the nursery.] 

 

 Long-term and intergenerational effects of pesticide exposure 

Although the cases above illustrate mostly skin rashes and allergies, there are also long-term and 

intergenerational effects of pesticide exposure. As outlined in the introduction, pesticide 

exposure can have effects prior to conception and in-utero. However, these long-term and 

intergenerational health effects are difficult to document because, throughout their lifetimes, 

farmworkers can work in different nurseries, engage in different types of farm work, or they may 

do farm work in other states or in their home country. Therefore, they are exposed to a myriad of 

different chemicals. This makes it very difficult for any doctor or researcher to accurately 

pinpoint the source of an illness or the cause of a deformity or illness in a farmworker’s child.  

 

The choice to remain silent and to continue working at nurseries  

 

In the “Purpose” section of this paper, we asked: Why aren’t real cases of abuse and pesticide 

exposure being reflected in the official statistics? Fear of getting fired and/or fear of deportation 
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is the simplistic explanation. This research aims to illustrate the array of factors that lead 

farmworkers to make the decision to not speak out against instances of abuse or pesticide 

exposure. 

 

 Few work alternatives 

Participants often talked about the difficulty of finding work alternatives. This is because the 

other industries that require unskilled labor are at a significant distance from Apopka. A few of 

the participants have managed to find work alternatives through employment agencies, which 

provide transportation to the different work-sites. However, according to two participants, 

undocumented workers are having a harder time enrolling with these employment agencies. In 

addition, work availability with these agencies fluctuates, affecting workers’ ability to earn 

money on a daily basis. 

 
Glorita feels there are only a few other options for work. For example, she worked at a hotel 

through a cleaning service agency. The pay rate was very low through the agency, and she is not 

sure how good the pay rate would be if she were to work directly with the hotel as part of their 

cleaning staff.  In addition, she considers that the distance from Apopka and difficulties with 

transportation are important barriers to this type of job. “Tendría que conseguir el ride.” [“You 

would have to find a ride.”] 

 

Glorita’s mother works at a hotel and her father works in a recycling plant. She explained that 

both of those jobs are only available for people who can drive or have arranged rides with other 

workers in the area. These driving arrangements are often short lived because of unstable 

employment conditions.  

 

 

Another participant, Flor, also tried working through employment agencies: 
 

Flor started to find jobs through an employment agency that matches workers with labor needs in 

different industries in the area. She worked at a laundromat, a soda packing factory, and a juice 

factory.  The organization provided transportation to some of these, often distant, factories. Flor 

explained that it wasn’t a good source of work, because there were many days when there was 

simply no work available. In addition, Flor explained that the employment agency mentioned 

above, now requires more documentation from its laborers.  

 

Continuing with Flor’s case, her family illustrates the importance of driving or having a “steady 

ride” in order to keep a job that was far away from Apopka: 
 

Flor’s husband and four daughters have all worked at nurseries in the past. All have chosen to 

take jobs in different industries. Her daughters were able to find jobs in cleaning, in 

administrative positions, and in retail because they speak English and can drive/own cars. Flor’s 

husband worked at a door factory 45 minutes from Apopka. After that, at a recycling facility, 20 

minutes from Apopka. He was able to take these jobs because he can drive and owns a car; he 

drives without a license, which involves the risk of deportation. Nevertheless, Flor views nursery 

work as physically demanding and potentially hazardous. She supports her husband’s choice of 

work, even if it means significantly more driving. 

 

Construction work was often mentioned as the key alternative for many male farmworkers. 

Several of the participants’ husbands worked in construction. However, some participants 
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reported cases of wage theft, where bosses would simply disappear without paying the 

construction crew for weeks’ worth of work. The deed often went unpunished because the 

workers were often undocumented and were too scared to report the theft to the authorities. 

 

 Dependents back home 

Participants often mentioned the added financial pressure of having dependents that still lived in 

their home countries. Participants sent up to one third of their weekly earnings once or twice per 

month to their children, siblings and/or their parents. The regularity with which farmworkers 

send money may reflect the degree to which their family members depend on it. This is an added 

pressure to stay employed. 

 

Rosa Maria explained that a long time ago, she and her children waited for a weekly check from 

her husband, who worked in the United States:  
 

Her husband arrived alone to the United States to work in 1983. He was homeless when he first 

came and ended up sharing an abandoned bus with 6 other men. He would send money back to 

Mexico. Rosa Maria explained that, even with his American income, “un cheque nos duraba una 

semana” [“One check would last us one week.”]. He returned to Mexico to be with his family 

only one month out of the year.  

 

Another participant also talked about dependents back home: 

 
Miriam and her husband have had to send money back to their relatives in Mexico for a number 

of years. Her grandparents are very ill, and although her brother returned to Mexico to help them 

out, his job as a construction worker and as a seasonal farmworker in Mexico, does not pay 

enough money to support him and the grandparents. Miriam sends them $150 each month. In 

addition, the couple sends $100 per month to a blind uncle. Miriam explained that life in the 

United States is full of additional stresses, “el trabajo es estresante, lo que tu ganas no es para tí, 

es para la renta, las cosas basicas y para enviar (a Mexico)…” [“The work is stressful, what you 

earn is not for you, it is for rent, the basic amenities and to send (to Mexico).”]  

 

Abigail’s case exemplifies several of the points above. At the time of our interview, she was in 

the precarious situation that many farmworkers fear: 

 
Abigail has had difficulty finding jobs that last longer than a few months. The exception was a 

job at a nursery; it lasted four years. Abigail was forced to quit after the owner sold the nursery, 

and it has been difficult to find other jobs since then. She only gets hired for short periods of time; 

“no es nada estable” [“It’s not stable at all.”]. Abigail explained that not having a ride to work is 

another important barrier and further reduced the choices of jobs available to her. Being pregnant 

has further complicated matters, because it makes Abigail very nauseous. (NOTE: the researcher 

suspects that it will be harder to get work when her belly starts to show). She had not found any 

work for the past month at the time of the interview. She worries about not being able to send 

money to her mother and sons in Mexico. She sends money every two weeks or once per month. 

“Mi marido si gana y me da dinero. Pero como no es el padre de mis hijos (en Mexico), pues me 

toca seguir buscando (trabajo) para mandar (dinero a Mexico)” [“My husband does earn money 

and gives me some. But since he is not the father of my children (in Mexico), well, I have to keep 

looking (for work) to send (money to Mexico.)”] 

 

 Their children’s health issues 
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Participants often discussed the health issues of their children. It is important to point out that 

this study does not delve into the causal factors behind the various ailments of farmworkers’ 

children. Whether the children’s illnesses were or were not caused by pesticide exposure in-

utero, these illnesses add to the set of pressures that push farmworkers to maintain their jobs at 

any cost.  

 
Marianna’s three children have had a variety of health issues. Her oldest (7 years) has 

gastrointenstinal issues and cannot ingest tomatoes, spicy foods, orange juice or other acidic 

foods. He is on medication. He has always had constant allergies and sinus issues. He also had 

respiratory difficulties when he was two months old and had to be rushed to the emergency room. 

Her second child (5 years) also had respiratory complications when she was six months old. 

Doctors had to operate on her nose at age four as part of her treatment for her respiratory 

condition. She has also developed asthma. Marianna’s third child (1.5 years) had a condition in 

which her cranium closed prematurely. She had surgery at four months old in order to open the 

cranium. She wore a special helmet for 8 months and must be closely monitored by an 

ophthalmologist every six months. 

 

Melisa, another participant, has four children: 
 

They are 11, 8, and 5 years old and 1month old. Her 11 year old son has constant sinus infections. 

Her 8 year old son had asthma since birth and was recently diagnosed with ADHD (Attention 

Deficit Hyperactivity Disorder). He takes medication for both conditions and goes to therapy for 

his ADHD. Her 5 year old daughter was born with a skin rash. Her 1 month old baby also has 

skin rashes. 

 

Elias has two sons: 

 
Their oldest son is 8 years old. He had asthma since birth, but in recent months he has improved 

significantly. Their second son, 5 years old, has had epileptic seizures since he was 9 months old. 

He has developed a speech impediment associated with the seizures. Elias also had seizures as a 

little boy, and he also has some difficulties with speech.  

 

As mentioned in earlier excerpts, Rosa Maria said that her work was dangerous because of 

pesticides, that bosses sometimes randomly reduced people’s work hours, and that people 

weren’t allowed to go to the bathroom outside of break times. However,  

 
Rosa Maria stayed at this nursery because they gave her more flexible hours in order to spend 

more time with her eldest son (now 26), who is legally blind. She explained that it is not easy to 

switch to a new job because the places that hire undocumented immigrants prefer young workers.  

 

 Their own health issues 

Participants’ own health issues are also a burden. None of the participants interviewed have 

health insurance. Their health issues are not only a physical burden, but also a financial one; they 

cover their own health costs. In addition, these health issues sometimes impede them from 

working, thereby putting more pressure on their spouses (who often also work at nurseries) to 

maintain their jobs.  

 
Luis is a US resident. He was diagnosed with diabetes 8 years ago. He also has hypertension and 

is overweight. Luis had to stop working 9 months ago because of the most debilitating of his 
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health issues, his vision. He has trouble seeing stairs, sometimes he sees double and, in general, 

he cannot estimate distance or depth. In the past, he had eye surgery due to internal bleeding in 

the eye. The most recent operation was to correct what Luis explained as a “fallen retina” in one 

of his eyes. He describes the pain as high pressure inside his eyes.  Luis has not received 

disability coverage, social security, sick leave, or any form of financial support for his health 

crisis. This is one of the reasons why his wife continues to work at the nursery. However, Luis is 

enrolled in a program for blind people and will start therapy that may partially restore his sight. 

At the time of this interview, he had just received a formal letter from his doctor with which he 

hopes to start receiving disability money. 

 

Elias and his wife are both US citizens. Both have a US high school education. Elias hurt his 

knee while playing basketball 5 months prior to the interview:  

 
Since the family has no health coverage, they opted to see a “sobador” (bone-setter) who re-

positioned his knee manually. Elias did not get an MRI to know what exactly happened to his 

knee, because his family cannot afford it. He continued working with a “busted knee” for several 

months. His boss tried giving him different jobs within the nursery “but none of them worked 

out”. Three weeks before this interview, his boss told him to go home and rest. Elias realized that 

his being home meant a huge financial cut, so he immediately went to a local community 

organization for help. Elias explained that the family is very short on money this month because 

they are living on his wife’s earnings. She also works at a nursery.  

 

The lack of alternative jobs, the responsibility to dependents living in their home countries, the 

health issues of their children, as well as their own health issues, are among the myriad of factors 

influencing farmworkers to decide to remain silent and continue in this line of work.  

 

 Exemplifying rational decisions: working in nurseries while pregnant  

It is clear that many farmworkers live in precarious financial conditions. The following passages 

illustrate cases in which female farmworkers have made the rational choice to continue to work 

in nurseries while pregnant, despite knowing pesticides could be dangerous for their babies.  

 

Glorita worked until she was 6 months pregnant with her first child: 
 

She feels that she should protect herself and her fetus from the pesticides: “Uno debe protegerse. 

Esos químicos son todos dañinos, especialmente lo que ponen en los rosales, parece que es muy 

fuerte…uno no va a ser joven toda la vida y los efectos (de los químicos) pueden verse mas 

tarde…pero igual uno sigue regresando a trabajar allí por el dinero.” [“You have to protect 

yourself. Those chemicals are harmful, especially the ones they put on roses, it seems that it is 

very harsh…you are not going to be young all your life and the effects (of the chemicals) may be 

seen later on…but you still continue going back to work there because of the money.”] 

 

Another participant, Juanita, worked throughout her pregnancy: 
 

Her husband was deported three months prior to her interview. Juanita was approximately seven 

months pregnant when this happened. Juanita continued to work in the nursery until the day she 

gave birth. Juanita explains that she and her baby are both healthy, so they probably were not 

exposed to pesticides. She added that she had to continue working for the money, particularly 

after her husband’s deportation. 
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Miriam, another participant, was pregnant and working at a nursery at the time of her interview. 

As mentioned earlier, the nursery where she works schedules pesticide spraying on the evenings 

and weekends. However, 
 

“Nos mandan prestadas.” [“They lend us out.”] Miriam and her five co-workers are often sent to 

other nurseries when work is slow at their usual nursery. She said it’s hard to know whether these 

other nurseries are careful with their use of pesticides. Last year, Miriam participated in focus 

groups to discuss pregnancy and pesticide exposure. She is four months pregnant and continues to 

work in the nursery. despite the knowledge she gained at these sessions.  

 

Miriam’s choice to work in conditions that may affect the health of her fetus may exemplify the 

extent to which Miriam’s family needs her earnings. 

 

Another participant, Melisa, has also worked in nurseries throughout her pregnancies. She was 

staying at home with her newborn baby at the time of her interview: 
 

Melisa worked at the nursery throughout her four pregnancies except for six months during the 

first pregnancy. She recently took her newborn to the nursery for her co-workers to see the baby, 

“pero solo al break room, no la iba a meterla la nurseria!” [“but only to the break room, I wasn’t 

going to put him inside the nursery!”] she exclaimed, acknowledging the dangers of the 

pesticides.  Melisa’s husband has asked her to stop working so that she can dedicate more time to 

the children. Melisa feels that the household finances would simply not be enough without two 

incomes. She exemplified “hay veces tengo que ir a las Iglesias para que me ayuden con la renta” 

[“Sometimes I have to go to the churches, so that they can help me with the rent”]. 

 

 Exemplifying rational decisions: living on the nursery property 

Nursery employees are sometimes given the option to live with their families in trailers situated 

on the nursery property, in very close proximity to the greenhouses. In exchange, they are 

expected to “keep an eye” on the premises and be sure everything is in order throughout the 

weekends. When discussing pesticides, participants expressed some anxiety about living so close 

to the greenhouses.  

 

Camila’s family lived on a nursery property for a few years: 

 
When they were still living at the nursery, she sometimes became concerned because of their 

proximity to all the chemicals. All four of her daughters were diagnosed with asthma; there is no 

history of asthma on either side of the family. All four girls outgrew their asthma by age three, 

but two of the girls still have allergies. Camila explained: “esa cosa vuela, quien sabe si uno esta 

inhalando eso.” [“That stuff flies, who knows if you are inhaling it.”]. She thought back and 

added, “vivíamos al lado cuando las niñas tenian asthma.” [“we lived next to the nursery when 

the girls had asthma.”]  

 

Virginia and her family currently live on a nursery property: 

 
One of the main reasons why Virginia is not employed at the nursery is that her 10-year old son 

has muscular dystrophy and requires additional care for everyday tasks, like bathing himself or 

brushing his teeth. Their second son, age six, is in good health and thriving. Virginia believes that 

the chemicals sprayed in the nursery are dangerous. Sometimes she can perceive a smell of 

chemicals in the air around her home; she is not sure if living in such close proximity to the 
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nursery is a bad thing. Her son’s muscular dystrophy requires her full attention and does not 

allow her to work full-time to contribute to the household finances. Whether living so close to the 

nursery is dangerous or not, her family chooses to seize the opportunity to live rent-free.  

 

One very illustrative case study 

 

The following case has not been cited in any of the sections above. It is presented separately 

because it illustrates several of the points made above.  

 
Sandra came from Guatemala 9 years ago.  She came because after her father was killed, her mother was 

alone supporting several young children. As the eldest of her siblings, Sandra had to leave her own son 

behind so that she could find work in the United States and send money back for everyone else in the 

family. Her husband came first and worked for a year before she arrived. They chose to come to Florida, 

because the husband’s cousin lived here. Sandra’s first son, now age 9, still lives in Guatemala with 

Sandra’s mother. Her other children, ages 6 and 1.5 years, live with Sandra and her husband in Apopka. 

The thought of her son in Guatemala still brings tears to her eyes.  

 

Sandra always worked for the same Asian family that owns a set of nurseries. Her duties included 

planting, moving soil, cutting plants, and filling trays with young plants. Sandra described the work 

environment: “Ellos quieren que uno siempre se apure…y contal que no nos corran, pues dale más, a 

trabajar más rapido.” [“They want you to always rush…and just so that they don’t fire you, well you just 

give more, go and work faster.”] No minute of the day went to waste. For example, there were no 

bathroom breaks outside of lunch break and one official 15-minute break, except in emergencies.  She 

explained that other nurseries sometimes allow for two breaks in the day and laughed saying that would 

have made a big difference for her bathroom activities. Sometimes they didn’t provide drinking water at 

the nursery where she worked. On other occasions, the bathroom stopped working, and when they asked 

the boss to fix it, “el respondió que tomen menos agua para no tener que ir tanto!” [“He answered that 

you should drink less water, so that you don’t have to go so much!”] Sandra continued to work at the 

same nursery until one year ago. 

 

Sandra developed a severe rash on her arm while she was still working. They had sprayed pesticides on 

the plants the day before and the mist on the surface of the plant rubbed off on her arm. Sandra had a 

burning sensation that very instant. She tried to tell her boss “pero no me hizo caso el patron” [“But the 

boss just ignored me.”] She continued to work. By evening time, the arm was covered in white bumpy 

blotches. Again, she went to her boss and he simply dismissed it, saying that the rash couldn’t have been 

from the chemicals in the nursery; those didn’t affect the skin. Sandra kept working for the following six 

months despite the continuing rash and the burning sensation on her arm. She eventually went to the 

clinic on her own and doctors prescribed medications for her arm. However, her rash was never 

documented as a work-related injury. Sandra explained that if she had asked for financial help or 

documentation of her injury, her boss would have fired her. She lied at the clinic, and said the rash 

“simply appeared”. When the clinic staff asked her if she worked at a nursery, she denied it. “Hay muchas 

cosas que uno se reserva porque uno tiene que seguir trabajando…ni modo. Tenía que seguir, llega el 

cheque y cada dollar tiene su destino y a uno no le queda nada. Tengo a mi mama allá enferma, tengo a 

mi nino, los bills…por eso protegemos estos trabajos.”[“There are many things that you keep to yourself 

because you have to keep working…there is no other way. I had to go on, that check arrives and every 

dollar has its purpose and you are left with nothing. My mom is sick over there, I have my little boy, the 

bills…that’s why we protect these jobs.”] 

 

She waited until her brother arrived from Guatemala, and, when he found a job at a mushroom farm, she 

decided it was time to quit. Now that her brother was making money, he could help Sandra support their 
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family in Guatemala. Three months ago, the rash finally started to fade. At the time of the interview, she 

still had discolored patches on her hands and forearms.  

 

Sandra explained that nursery work is very hard. She has cousins and aunts who also work at nurseries. 

She feels bad for them and tells them to get out of these jobs, “pero no hay otra opción, no hay mas 

trabajo.” [“But there is no other option, there isn’t any other work.”] The cousins’ and aunts’ work 

environments echo the reasons why Sandra left her own job at the nursery: the chemicals are dangerous, 

the work is very physically demanding, and the bosses want fast-paced labor. 

 

When discussing alternative work options, Sandra explained that there are jobs in the hotel cleaning 

industry where one can make between $250 and $300 per week, depending on the hours. “Pero los hoteles 

piden papeles, piden que tu leas, escribas, hables un poquito de ingles.” [“But the hotels ask for papers, 

they require you to read, write and speak some English.”] Those are requirements that many farmworkers 

cannot meet. 

 

She explained that men have one other option for work, construction. Her husband worked in construction 

for some time, but chose to stop because of wage theft and instability. Sometimes there wasn’t any work, 

other times the construction boss would disappear at the end of the week without paying his workers, “y 

no podíamos hacer nada. Como quejarnos? (Si los encontramos) los patrones amenazan con llamar la 

imigracíon.  Entonces, a uno le toca buscar otro trabajo.” [“and we couldn’t do anything. How could we 

complain? (if we found them) the bosses threatened to call immigration. So you just have to find another 

job.”] 

 

Sandra and her husband live with their two children (1.5 and 6 years), with Sandra’s brother, who arrived 

from Guatemala one year ago, with Sandra’s cousin, and the cousin’s newborn baby. Today, the home 

also serves as an informal daycare for a few moms in the community. Sandra charges $12 per day per 

child. She sees this as a way to help other moms, who work in nurseries. She started this informal daycare 

six months ago, when a cousin asked Sandra for help with her kids. Sandra explained that people really 

need the money and mothers try to arrange affordable care for their kids, so that they can work at a 

nursery. Sandra sometimes gives the kids baths and dinner, so that their mothers can rest after they pick 

them up. Money from the informal daycare now contributes to the $100 that Sandra sends for her family 

every two weeks.     

 

Sandra feels that farm work has affected her and her husband’s health. Her husband’s eyes are constantly 

burning and tearing up. It started approximately two years ago, but they haven’t seen the doctor - too 

expensive. Sandra notices that he now blinks very often. She attributes his eye problems to the constant 

brightness inside the greenhouses.  

 

When I asked Sandra “this sounds like a life of hardship, why come to live this way?” She responded 

“Aquí nos alcanza un poquito más. Hemos pasado tanta necesidad (en nuestros paises) que aquí ya 

aguantamos todo para seguir adelante…lo aguantamos todo por conservar nuestro trabajo. No nos importa 

que no nos den tantos breaks, lo que queremos es ese cheque cada viernes.” [“Here money lasts a bit 

more. We have been through so much need (in our countries) that here we put up with everything just to 

get ahead…we put up with everything to keep our jobs. We don’t care that they don’t give so many 

breaks, what we want is that check every Friday.”] 

 

CONCLUSION 

 

The first part of this paper explored various cases of farm worker abuse and pesticide exposure. 

These cases included: issues with sanitation at the work sites; the constant rushing of employees 
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who are working with heavy objects and dangerous chemicals; the lack of safety equipment; the 

lack of coverage for workers injured on the job; the lack of an overtime pay rate; the dangerous 

practices associated with pesticide application; and multiple cases of pesticide exposure.  

 

The second part of this paper explored the reasoning behind people’s choices to remain silent 

about abuses and to remain in these jobs. Some of the reasons include: the lack of other job 

opportunities; the financial responsibility to multiple dependents back home; the costs and 

pressures associated with their children’s health issues; and the costs associated with their own 

health issues.  

 

Understanding the context in which farmworkers make these decisions for the wellbeing of their 

families is the beginning to understanding their plight. They are people trying to escape poverty 

through hard work. 

APPENDICES 

 
Glorita 

Glorita came to Florida because she had an aunt and an uncle living here. She started to work at a nursery 

because she knew people working there. Glorita worked with the same nursery for 10 years. She is 

currently 8 months pregnant with her third baby. She has a 5 year old boy and one 10 year old girl. She 

worked until she was 6 months pregnant with her first child.  

 

Glorita’s English is not proficient. She tried to learn English by taking her baby to a motherhood center 

(centro para mamas) where women could come to learn English and teach English to their babies. She 

maintained this until she had to return to work. 

 

WORK 

Most of her work has been in roses. She works seven days a week all year round. Unlike other nurseries, 

the rose nurseries require seven days a week of work, but only for specific seasons. She comes into work 

at 8am and “No hay hora de salida.” [“There’s no set time to go home.”] The longest day she has ever 

worked was from 8am until the following morning. On such days, she would start work up again at 5am 

and leave at 1pm. The hours of departure depended on the season.  

 

Glorita quit her job 1 year ago. One of the reasons for quitting her job was to spend more time with her 

two children. She also felt constantly exhausted due to her anemia and the work pace, which has long 

hours of intense physical labor and no resting days (7 days per week). She also explained that she was 

tired of the repetitive nature of the work. Finally, she feels that she should protect herself and her fetus 

from the pesticides: “Uno debe protegerse. Esos quimicos son todos dañinos, especialmente lo que ponen 

en los rosales, parece que es muy fuerte…uno no va a ser joven toda la vida y los efectos (de los 

quimicos) pueden verse mas tarde…pero igual uno sigue regresando a trabajar allí por el dinero.” [“You 

have to protect yourself. Those chemicals are harmful, especially the ones they put on roses, it seems that 

it is very harsh…you are not going to be young all your life and the effects (of the chemicals) may be 

seen later on…but you still continue going back to work there because of the money.”] Glorita often 

considers going back for a season or two, because she believes the money is good if one is willing to put 

in the hours.  

 

In addition, she feels there are only a few other options for work. For example, she worked at a hotel 

through a cleaning service agency. The pay rate was very low with the agency, and she is not sure how 

good the pay rate would be if she were to work directly with the hotel as cleaning staff. In addition, she 

considers that the distance from Apopka and difficulties with transportation are important barriers to this 
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type of job. “Tendría que conseguir el ride.” [“You would have to find a ride.”] Glorita has spent the last 

year enjoying her children and working sporadically at the hotel (through a temporary employment 

agency). 

 

PESTICIDES 

Glorita thinks all chemicals (pesticides) used at the nurseries are bad for people’s health. She thinks the 

worst chemicals come from nurseries that grow roses. The nursery where Glorita worked showed their 

staff videos about pesticide safety and began posting signs in English and Spanish. Still, she remembers 

that sometimes they wouldn’t put up the signs that keep people away from closed off areas, after a 

chemical has been sprayed. In addition, people sometimes ignore the instructions and precautions on the 

labels. She feels that people have a lax attitude toward chemicals. 

 

Glorita explained that people from Central America (Guatemala) don’t seem to care about health; they 

may be more used to “el campo mas agresivo… no se preocupan por los pesticidas.” [“rougher, more 

aggressive field work… they don’t worry about the pesticides.”] (NOTE: This behavior may reflect the 

lack of awareness and education, as well as the immediate necessities of people who work in these 

conditions.)  

 

She has seen cases of other nursery workers, who have had negative skin and eye reactions to the 

exposure to certain chemicals in the nursery. “Simplemente te mueven de una casa para otra con 

diferentes tipos de planta.” [“They simply move you from one greenhouse to another one with different 

types of plants.”] 

 

Glorita also cited high temperatures inside the nursery as another important hazard of working in the 

nurseries. 

 

HEALTH 

Glorita developed anemia 5 years ago. She often feels dizzy, weak and tired. Her two children are in good 

health. Her children have access to clinics and government services. Glorita also has access to some of 

these services for the time being because she is pregnant. 

 

FINANCES 

Glorita started making minimum wage in 2001. Her bosses gave salary increases to those who continued 

to work season after season as an incentive. Her last year’s pay rate was $8 per hour. (NOTE: minimum 

wage that year was at $7.31 per hour. After 10 years of working for this nursery, Glorita managed to 

increase her pay rate by only 69 cents per hour).  Glorita used to buy food from a lady who comes to the 

nursery to sell lunches. These lunches were much like a simple home-cooked meal consisting of rice, 

meat and soup, costing Glorita $6 every day. In addition, on the days that she was needed at the nursery 

until late, she had to pay her sister-in-law to cook for her two children when they came home from school. 

Despite this “grim” financial picture, Glorita explained that she feels no financial pressure to return to 

work. She explains that when they are making less money, then they just try to cut down on expenses. 

 

HOUSEHOLD MEMBERS 

Glorita’s husband works in construction. He leaves home at 5am and returns at 6pm. Glorita’s parents live 

in the house as well. Her mother works at a hotel, and her father works in a recycling plant. She explained 

that both of those jobs are only available for people who can drive or have arranged rides with other 

workers in the area. These driving arrangements are often short lived because of unstable employment 

conditions.  

 

Marcela 
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Marcela arrived in the United States at age 20 and has been living in the United States for 25 years. She 

had three daughters and one son, all adults. They have given her 9 grandchildren. Marcela is married and 

her husband works in construction.  

 

WORK 

Marcela worked with a nursery for 10 years. At the time, this was a small nursery with only 10 other 

employees. Marcela quit working at the nursery three years ago because she went to Mexico for 3 

months, and when she returned, they said they no longer had jobs available. She also agrees that lately 

there isn’t much work available. She exemplified by saying: “entran a las 7 y salen a las 3! Osea que no 

hay trabajo.” [“They come in at 7 and leave by 3! There is not much work.”] The hours she quoted make 

for an 8-hour day
2
. Marcela explained that she is used to working more hours than that per day. She got 

paid a flat hourly rate without adjustment for overtime.  

 

Marcela planted and weeded plants using her own protective gear: purple latex gloves “como los del 

doctor” [“Like doctors’ gloves.”] Marcela had to buy the gloves for herself and replaced them often, 

because they tore easily. She recounted that when spraying fertilizers, the sprayers wore mouth and nose 

covers as well as gloves. The “esprayadores” as they call them, sprayed pesticides while the rest of the 

workers were in the same room.  Non-esprayadores do not receive protective gear during or after 

spraying. Marcela also explained that there were no signs to explain to workers that they should leave the 

room and come back at a later time. Marcela and her co-workers at this nursery never received any 

pesticide training or information about the dangers of pesticides during the 10 years that she worked 

there. 

 

Nevertheless, Marcela explained that she is aware that sometimes the health effects of pesticides come 

later. However, she says that Apopka offers little choice of work; the majority of employment is either in 

construction or in nurseries.  One of her daughters worked in a nursery on two occasions for brief periods. 

It is possible that she used these “bouts of hard work” to save money for a specific purpose.  

 

FAMILY 

One of Marcela’s daughters has worked at nurseries on and off and is currently staying at home with her 

four year old son and 14 month old baby girl. Marcela stays with her to help out with the kids. The boy is 

barely able to speak a few Spanish words. Marcela says he speaks very little in comparison to the other 

grandchildren of his same age.   Marcela hopes he’ll start speaking when he starts school, which may be 

next year. Still, they have not taken him to a speech specialist nor have raised questions as to why he does 

not speak a fraction of what other children his age can speak.  

 

Her younger daughter lives 20 minutes from Apopka and recently stopped working; she is approximately 

7 months pregnant. Her son works in construction. 

 

Juanita 

Juanita came to the Unites States two years ago. She left her three children in Guatemala with her mother. 

They are eleven, nine, and seven years old. Her husband also came to the United States a few years ago 

and was deported three months prior to this interview. Juanita was approximately seven months pregnant 

when this happened. One of her nephews came from the Miami area to Apopka to stay with her and help 

her during this difficult time. Leaving the US to be with her husband was out of the question. First, she 

was too pregnant to safely withstand the journey. Second, coming into the US was a significant 

investment and involved significant danger; she did not want to give up so easily. In addition, “aquí rinde 

mas el dinero (que en Guatemala.)” [“The money we earn here lasts a bit longer than the money we earn 

in Guatemala lasts there.”] 

                                                        
2 Nine hours minus two 15 minute breaks and one 30 minute lunch break. 
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HOUSEHOLD 

Juanita is currently living with her newborn baby, nephew and three other men. They split the cost of rent 

and utilities. Her husband is already on his way back to the United States through Mexico, and Juanita is 

extremely worried for his safety. She hopes to hear from him sometime in his two-week journey.  

 

Juanita and her husband initially came to work in Kentucky, because her sisters live there. She and her 

husband got jobs in the restaurant business, but only stayed in Kentucky for one year.  They were 

dissatisfied with the pay rate and came to Florida in search of better pay in jobs at a nursery. In Kentucky, 

Juanita made only $300 after working seven full days a week, whereas the nursery jobs in Florida offered 

$7.31 per hour. Working 9 hours per day, she managed to make $329, working only Monday through 

Friday.  

 

WORK 

Juanita became pregnant soon after arriving in Florida. She worked in the packing station, standing in 

front of a conveyor belt. It made her very dizzy, so she asked her supervisor to move her to another 

section. They moved her to the planting section. Both jobs involved constant standing and offered two 15-

minute breaks and one 30-minute lunch. Juanita continued to work in the nursery until the day she gave 

birth. 

 

When I asked about the nursery’s practices around pesticides, Juanita explained: The nursery is a large 

operation that includes approximately another 10 nurseries. The management rotates the workers 

throughout the different nurseries in order to close down operations in each nursery after it has been 

sprayed with pesticides. This way, workers can avoid being exposed to the pesticides before they settle on 

the ground and other surfaces. This nursery provides its workers with protective gloves and scissors.  

Juanita explains that she and her baby are both healthy, so they probably were not exposed to pesticides. 

She added that she had to continue working for the money, particularly after her husband’s deportation. 

 

Juanita started working at another nursery approximately two months after giving birth. She says she 

plans to return to Guatemala with her new baby by the end of the year.  

 

Virginia 

Virginia came to the United States 12 years ago. She came to join her husband, who had started working 

in Florida nurseries with his brother three years earlier.  Virginia and her husband have two boys, ages 10 

and 6. The owners of the nursery agreed to house the family for free in a trailer home a few yards from 

the nursery. In exchange, Virginia and her husband are in charge of the nursery at night and on the 

weekends. 

 

WORK 

When Virginia arrived, she went straight to work at the nursery, where their home is now located. She 

worked for a little over a year and then quit because she was pregnant and felt very nauseous. At that 

time, she did not know the dangers of pesticides.  

 

Some of her duties at the nursery included the following: preparing the orders for clients, putting soil in 

planting cups, making seed dishes, spacing plants, or cleaning the nursery. When she first started 

working, management gave them two 15-minute breaks and one 30-minute lunch break. She explained 

that people didn’t want to take their second 15-minute break, so management took it away. Then added, 

“but now you can go to the bathroom whenever you want.”  

 

HOUSEHOLD 
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Today, she is a homemaker, occasionally helping her husband on the weekends, when there is additional 

work to do at the nursery. One of the main reasons why Virginia is not employed at the nursery is that her 

10-year old son has muscular dystrophy. He requires additional care for everyday tasks, like bathing 

himself or brushing his teeth. Their second son, age six, is in good health and thriving. 

 

Virginia does not think that working at the nursery affected her first pregnancy. She explained that it 

couldn’t have affected her, because she quit working soon after she got pregnant. However, Virginia 

believes that the chemicals being sprayed in the nursery are dangerous. The nursery management has 

given workshops about pesticide safety twice since her husband started working there. She doesn’t know 

the specific ways in which these chemicals are harmful, but she knows that the 12 hour waiting period for 

entering a room after spraying is very important and must be respected. Sometimes, she can perceive a 

smell of chemicals in the air around her home and is not sure if living in such close proximity to the 

nursery is a bad thing.  

 

Virginia emphasized the great advantage of living on the nursery property; no monthly rent payments. 

Her son’s muscular dystrophy requires her full attention and does not allow her to work full-time to 

contribute to the household finances. Whether living so close to the nursery is dangerous or not, her 

family chooses to seize the opportunity to live rent-free.  However, Virginia was quick to point out that 

the bosses expect her husband to spray pesticides on the weekends, water plants when needed, and care 

for the property in general on evenings and weekends without paying for the extra hours of work.   

 

HEALTH 

She has no ailments of her own, but her husband sometimes complains of strong headaches. They 

attribute the headaches to the sun and the heat inside of the nurseries. On particularly hot days, the 

nursery management tries to provide extra water for the workers. Her husband also has high triglycerides 

and complained of chest pains in the past. Nothing has come of either condition; he has not addressed 

either health issue. 

 

Virginia finds herself very disconnected from the community because of their living conditions. She 

keeps to herself in the home and doesn’t interact much with workers in the nursery. There are no 

“neighbors” living next to the nursery.  

 
Camila 

Camila arrived in Arizona in 1987 with her parents. She was a teenager when she arrived and was able to 

learn English with ease. She was 14 when she stopped attending school in Mexico. Her parents and other 

relatives still live in Arizona.  

 

Camila and her husband have been married for 20 years; they moved to Florida soon after their marriage. 

They have four daughters, ages 18, 15, 12 and 4, who still reside with them.  

 

WORK 

Camila’s first job in Florida was at a nursery planting gardenias. She worked there for two months. Her 

next job was at another nursery in Apopka, which was Chinese-owned and the working conditions were 

very bad. There were no toilets in the nursery, so workers were obliged to ask for permission to use the 

toilet inside the owner’s home. The boss often asked Camila to wait or to “go outside of the nursery, 

instead of walking all the way to the house.” Camila refused to do this on several occasions. She quit after 

three months.  

 

Her next job was at the nursery, where her husband has worked for the past 16 years. They lived on the 

nursery property at the time of her first and second pregnancies. She worked at this nursery for several 

months, but quit after her first month of pregnancy because she was too nauseous and because, as she put 

49



 24 

it, “we could afford it.” There was a lapse of about a year without working because she was at home with 

her first daughter. Camila went to work at a fourth nursery and stayed there for a couple of years. She left 

that nursery when she was seven months pregnant with her second daughter. She generally enjoyed the 

work at the fourth nursery, but left because she could no longer lift heavy things and did not want to 

burden her co-workers.  

 

Today, Camila works sporadically at the same nursery as her husband. For example, she worked full-time 

at the nursery over the summer vacation while her 15 and 12 year-old daughters cared for the littlest one 

at home. Meanwhile, her eldest daughter attends college full-time; she is studying to become a 

pediatrician. Camila has opted for staying home with her youngest daughter throughout the rest of the 

school year. She sells Mary-Kay products to supplement her husband’s income.  

 

PESTICIDES 

Camila is very familiar with pesticide-related issues because her husband has been in charge of spraying 

at the nursery for the past 10 years. “Cuando se esprayaba allí, no nos dejaban entrar. Siempre nos decían 

que no entraramos allí…También, trataban de esprayar el fin de semana, a menos que hubieran 

animalitos, entonces esprayaban durante la semana.” [“When they sprayed there, they wouldn’t let us 

inside. They always told us not to enter…they also tried to spray on the weekends, unless there were little 

critters, then they would spray during the week.”] When they were still living on the nursery property, 

she sometimes became concerned because of their proximity to all the chemicals. 

 

When thinking about the health effects of pesticides, Camila brought up the case of her brother-in-law; he 

works at a small neighboring nursery. Eight months ago, he developed a severe skin rash, first on one arm 

and then it extended to his whole body. He talked to the nursery owner, “pero el le dijó que no le parecía 

que los químicos fueran la causa.” [“but (the owner) told him that he didn’t think that the chemicals had 

caused it.”] The brother-in-law then reached out to Camila’s husband, who told him to ask his doctor for 

documentation of the rash that proved that it was caused by chemicals at work. Both the doctor in Florida 

and his doctor in Mexico have independently come to the conclusion that his skin rash was caused by the 

harsh chemicals with which he works. The brother-in-law has continued to work at the same nursery in 

the same position. Camila explained that the reason he stayed is because he is making approximately $16 

per hour and that other types of jobs would not pay as much to someone with his skills. [NOTE: There are 

two issues here: First, this “high” paying job is the only job where the brother-in-law will be paid as 

much. Second, the brother-in-law may feel that it is acceptable to have a direct adverse impact on his 

health because he is being paid well.] 

 

 

HEALTH  

When I asked directly about the effects of pesticides on her family’s health, Camila quickly responded 

with confidence that they had not been affected by it. However, we later discussed her daughters’ health 

and Camila revealed that all four of her daughters were diagnosed with asthma; there is no history of 

asthma on either side of the family. All four girls outgrew their asthma by age three. They have also 

outgrown their eczema. However, two of the girls still have allergies. Camila explained: “esa cosa vuela, 

quien sabe sí uno está inhalando eso.” [“That stuff flies, who knows if you are inhaling it.”]. She thought 

back and added “vivíamos al lado cuando las ninas tenían asthma.” [“We lived next to the nursery when 

the girls had asthma.”]  

 

FINANCES 

As of late, Camila’s husband has been earning less and less money, because the nursery bosses continue 

to reduce his work hours (he makes $15/hour). Camila explained that it is due to the decrease in plant 

sales, which was caused by the slow economy elsewhere.  The family recently had to lower their house 
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payments. They have a 30-year mortgage. They’ve been living in this house for six years.  It is possible 

that Camila will return to work in a nursery after her youngest daughter is of age to attend a public school. 

 

 

NOTE: The researcher tried to contact the brother-in-law to document his case in further detail, but he 

declined to participate in the research out of fear of losing his job. 

 

Rosa Maria 

Rosa Maria has been in the United States for 22 years. She is married and has three sons, ages 26 (math 

teacher), 25 (works in stock market) and 19 (will start college). The whole family has legal documented 

status within the US. 

 

Her husband arrived alone in the United States to work in 1983. He was homeless when he first came and 

ended up sharing an abandoned bus with 6 other men. He would send money back to Mexico, but even 

with his American income, the family was living week to week. Rosa Maria explained, “un cheque nos 

duraba una semana.” [“One check would last us one week.”] He returned to Mexico to be with his family 

only one month out of the year.  

 

It was after a couple of years of living this way that Rosa Maria and her husband decided to move the 

family to the US. They settled in an old empty trailer without AC and heat, nor a single mattress. Rosa 

Maria vividly remembers the three weeks they slept together on the floor and saw cockroaches roaming 

about on the same floor.  Their situation improved with time and they eventually moved into a home set 

inside a nursery property; they lived there for five years.  

 

WORK 

Rosa Maria started to work at the nursery when her youngest son was of preschool age. She worked at 

one nursery for five years, working mostly with the soil in the greenhouse. Her second job was at another 

nursery owned by an Asian family and she worked there for another five years. Rosa Maria explained that 

there was an advantage to working for her Asian bosses. First, they use a lot of hand gestures to make 

themselves understood in English. Second, her bosses have a strong accent in English and, according to 

Rosa Maria, Americans pretend not to understand them. There was a niche for someone who spoke 

English. Despite her imperfect English, Rosa Maria quickly moved into a sales and shipping job at the 

nursery. She clarified that the work still took place inside the nursery (hot) and it was still very physically 

demanding (preparing the orders and packing plants). But it was because of her English skills that she 

became indispensable to her Asian bosses, and for this reason they allowed her more flexible working 

hours.   

 

Work at this nursery was not ideal. Pesticide safety was not strictly practiced, but Rosa Maria managed to 

protect herself, “yo siempre he sido resongona, no me dejaba esprayar encima. Cuando el (esprayador) 

echaba (pesticidas) yo me salía…el esprayador si se protegía pero a nosotros nos echaba encima” [“I have 

always been rebellious, I wouldn’t let myself get sprayed on. When the sprayador sprayed, I would get 

out…the sprayador did protect him/herself, but would spray right on top of us.”]. Rosa Maria decided to 

help make signs in Spanish telling workers not to enter the nursery after spraying. Rosa Maria also 

remembers that they were not allowed any bathroom breaks outside of the official break times. “La gente 

se aguanta por la falta de papeles y la necesidad.” [“People put up with it because they are undocumented 

and in need.”]There were also multiple incidents where the bosses randomly subtracted hours from 

people’s weekly checks. “si (los trabajadores) reclamaban porque le quitaron horas, el patron les pasaba la 

tarjeta y no explicaban” [“If (workers) asked why they subtracted hours, the boss would simply hand them 

the card without explaining.”]. If workers arrived five minutes late, bosses would subtract half an hour 

from the time card. “Si la secretaria era hispana, pues cuidaba su puesto y no ayudaba a los trabajadores 

con las quejas. Si era Americana, simplemente decía que esas son las reglas” [“If the secretary was 
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Hispanic, she would safeguard her job and wouldn’t help the workers with the complaints. If she was 

American, she would simply say that those were the rules.”]. Whenever someone developed a rash, 

bosses would provide “una pomadita” [generic word for cream or ointment, “a little cream”] and that’s 

as far as they helped. 

 

Nevertheless, Rosa Maria stayed at this nursery because they gave her more flexible hours in order to 

spend more time with her eldest son (26), who is legally blind. She explained that it is not easy to switch 

to a new job, because the places that hire undocumented immigrants prefer young workers.  

 

HEALTH 

Rosa Maria and her husband were able to give their eldest son medical services for his eye condition 

while they were in Mexico. However, the family could not afford the same medical services in the United 

States and opted to stop the treatment. The boy received treatment again at age 9, when he gained his 

“papeles” or legal migratory status. Rosa Maria explains that despite his blindness, her son is able to do 

many things that other kids do, like play basketball. Her son is now a math teacher and Rosa Maria drives 

him to and from work every day. 

 

The family’s health status changed dramatically after arriving in the United States, not only because of 

the lack of access to medical services (due to cost, unfamiliarity, and linguistic barriers), but also because 

of the well-documented dietary trap of cheap, convenient, processed foods. Her husband developed high 

cholesterol; Rosa Maria developed diabetes (after gaining approx. 100lbs); one of her sons has high tri-

glycerides “Yo no sabía que la hamburguesa hacía daño, las papas fritas, la leche entera…” [“I didn’t 

know that hamburgers could be harmful, that fries could be harmful, whole milk…”] Despite her sixth 

grade education, Rosa Maria decided to arm herself with information and learned to balance her blood 

sugar through diet and exercise. She now follows a vegetarian diet and has slowly introduced healthy 

alternatives to unhealthy foods in her family pantry.  

 

(NOTE: Rosa Maria is an empowered woman and her story is one of hardship and success. She often 

reminds her sons: “acuerdate que vinieron de la nada, de lo mas bajo. Nunca olviden eso (referring to the 

three weeks when they slept on the floor of a roach-infested trailor) porque el día en que lo olviden, ese 

día van a pasar por encima de todo el mundo sin importarles.” [“remember that you came from nothing, 

from the lowest. Never forget that (referring to the three weeks when they slept on the floor of a roach-

infested trailer) because the day that you forget that, that day you will step over everyone else without 

caring.”) 

 

Flor 

Flor first came to the United States in 1999 to join her husband, who had been going back and forth since 

1992. She left her daughters in Mexico in the care of her parents. Less than a year after her arrival, Flor 

sent for her daughters because she missed them terribly. However, in 2002, Flor and her second daughter 

returned to Mexico because Flor’s father died. Flor and her daughter returned to the US in 2004. The 

family chose to settle in Florida, because Flor’s eldest daughter has lived here with her husband since 

1997.  

 

WORK 

Flor started working at nurseries when she arrived. The work pace would vary with the season. The 

regular schedule was from 7am to 4:30pm, with two 15-minute breaks and one 30-minute lunch, Monday 

through Friday. She made $600 every two weeks. Flor remembers working seven days a week during the 

“temporada” [high season for work, it can refer to planting or harvest season]. She stayed for 2.5 years at 

her first nursery job, until they closed it down.  
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“De alli salí acabada.” [“I left that place physically deteriorated.”]  Flor slipped while rushing to turn off 

a water hose. She scraped her hands and one arm, her elbow and shoulder were also injured. “Me llevaron 

al médico y luego me llevaron a trabajar.”  [“They took me to the doctor and then they took me back to 

work”]. Flor did not want to lose her hours of work from earlier that day so she continued to work that 

day. The nursery covered the visit to the doctor. “Alguien me dijó que iba a recibir terapias (para 

rehabilitar el codo y hombro) pero nunca dijeron nada más. Y yo no dijé nada para que no me corrieran, 

mi necesidad era grande.”  [“Someone told me that I would get physical therapy for (my elbow and 

shoulder), but they never said anything else. I didn’t ask, so that they wouldn’t fire me. I was in great 

need”]. Flor still feels pain in her arm and shoulder when she moves them in a particular way; her elbow 

still hurts on cold days. 

 

Independent of her fall, the skin on Flor’s hands was also constantly irritated and peeled. One of her 

duties was to wash plant trays, which have soil residue. She thinks that the chemicals in the soil caused 

the skin on her hands to peel off. She never saw a doctor about this because it is too expensive. Flor 

explained that pesticides are very strong chemicals and, although nursery bosses sometimes gave out 

gloves, they didn’t give them out often enough. The gloves would wear out and people would simply 

work with their bare hands.  Today, she cannot touch household cleaning products (like Windex or 

Clorox), because her fingers start to peel. Flor specified: “en México (los productos de limpieza) no me 

pelaban los dedos.” [“Back in Mexico, my fingers didn’t used to peel”].  

 

Her subsequent nursery jobs were short term and mostly as an extra employee during the “temporadas” 

[“high seasons”]. Flor’s last job at a nursery was four years ago. She started working there with her 

daughter, Marianna. However, Flor had to quit after only eight days, because there was no one to care for 

Marianna’s baby. Since Flor can’t drive and Marianna can, the rational decision was for Flor to stay with 

the baby. 

 

OTHER WORK 

Flor’s husband and four daughters have all worked at nurseries in the past but have found jobs in different 

industries. Her daughters were able to find jobs in cleaning, administrative positions, and retail because 

they speak English and can drive and own cars. Her husband worked at a door factory 45 minutes from 

Apopka, and after that, at a recycling facility 20 minutes from Apopka. He was able to take these jobs 

because he can drive and owns a car. However, he drives without a license, which involves the risk of 

deportation. Nevertheless, Flor views nursery work as physically demanding and potentially hazardous 

and supports her husband’s choice of work even if it means significantly more driving. 

 

When asked why she and her family had remained in these nursery jobs for so long, Flor replied: “La 

necesidad y el miedo de no encontrar otro trabajo. Nos daba miedo hasta pedir un permiso (para ir al 

médico).” [“The need and the fear of not finding another job. We were even afraid of asking for 

permission to go see the doctor”]. 

 

After a year of caring for Marianna’s baby, Flor started to find jobs through an employment agency that 

matches day laborers and temporary workers with labor needs in different industries in the area. She 

worked at a laundromat, a soda packing factory, and a juice factory.  The organization provided 

transportation to some of these, often, distant factories. Flor explained that it wasn’t a good source of 

work because there were many days when there was simply no work available. (NOTE: earning money 

on a daily basis is very important to these families because they literally live from paycheck to paycheck.) 

In addition, Flor explained that the employment agency mentioned above now requires more 

documentation from its laborers.  

 

Today, Flor cares part-time for her youngest granddaughter and cares for her other eight grandchildren 

after school.  
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Marianna 

Marianna arrived with her two sisters in 2000. Her parents and eldest sister awaited them in Florida. 

Marianna was 16 years old and started working right away.  

 

WORK 

Her first job was in a nursery in Apopka. Her duties included setting plants onto a moving belt with 

empty pots and prepping orders of large pots (carrying up to three large pots in each hand). She pointed 

out that although she was on her feet all day, the worst pain was in her hands.  

 

In describing the work atmosphere, Marianna explained that workers were constantly rushed as if they 

were paid “por contrato” (by contract, that is, per X units of plants or trays) instead of by the hour. 

Marianna knows about that form of payment because her husband is a seasonal farmworker picking 

cucumbers and apples during six months each year. He is paid by the bucket and makes $100 per day. 

(NOTE: In contrast, nursery workers make an average of $300 per week and work at a similar pace.) She 

remembers that workers were so rushed, that there wasn’t any conversation among them.  

 

Despite the lack of conversation, Marianna saw one of her co-workers develop a rash on her face and 

arms from one of the plants. Marianna learned that the “patron” took her co-worker to the company 

doctor, who assured the co-worker that the rash was not due to the plants there. “(ella) siguió trabajando y 

ya. Si quiere curarse, tiene que ir al doctor por su propia cuenta.” [“(she) continued working and that was 

that. If you want to be cured, you have to go to the doctor on your own dime.”] 

 

Marianna worked in the nursery for a few months. She quit to join her father, working at a door factory. 

(NOTE: It was easier for Marianna to transition into a different type of job, 40 minutes from Apopka, 

because she could catch a ride to and from work with her father, who had been working there for some 

time before Marianna’s arrival in the U.S.) She worked alongside her father at the door factory for several 

months. Unfortunately, Marianna’s maternal grandfather died, so she and her mother went back to 

Mexico. They remained in Mexico for two years.  

 

Upon her return to the U.S. in 2004, Marianna worked at a nursery again, but only for a few months until 

she managed to get a job alongside her father once more. This time, they worked in a recycling plant, 20 

minutes from Apopka. Marianna explained that recycling work is better because they pay overtime. 

(NOTE: In contrast, nurseries pay a flat rate regardless of the number of hours worked per week.) She 

pointed out that in addition, they increase workers’ pay rate by 50 cents every year. Marianna left this job 

after a couple of years, because she and her husband were expecting a baby.  

 

After some time, Marianna went back to work at a nursery. Her job was to prepare chemicals inside an 

air-conditioned lab in the nursery. It involved working with large trays holding dozens of small glasses 

filled with a hot substance that would later be added to soil. They had to shake the trays in order to mix 

the substance while it was still hot. The nursery provided gloves for everyone working there. The liquid 

would sometimes splash onto her clothes. There was a book in the lab indexing the different chemicals in 

the lab. She was having a lot of pain in one of her arms, so one day, Marianna snuck in to read the book. 

She learned that the chemicals were quite toxic and had to be handled with a lot of protection. Since then, 

she would put her shirt over her nose and mouth. She remarked that the nose and mouth covers were 

administered only to the lab staff that worked with plants that need to be protected from human 

contamination. When her bosses found out that she was pregnant, they moved her outside of the lab, to 

the planting area. She worked at that nursery for three years, but quit at the end of her last pregnancy.  

 

Today, Marianna works part-time as a clerical/administrative staff at a local organization. 
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HEALTH 

The family has had a variety of health issues. During her second pregnancy, Marianna developed a rash 

on her entire body. Marianna attributes it to the chemicals on her husband’s clothes when she washed 

them. The rash continued for over two years. The doctors did not know what to do when the different 

medications didn’t work. Marianna opted for homeopathic medicine (form of alternative medicine). The 

20-day treatment cost her over $400, but it finally took the rash away.  

 

Marianna’s husband also suffers from severe allergies. Medications, like Allegra, do not have any effect. 

When picking apples last year, one of his hands became so swollen that he could not move it; he was 

unable to work for over a week. He also complains about his back, especially after working in cucumber 

farms.   

 

Marianna’s three children have had a variety of health issues. Her oldest (7 years) has gastrointenstinal 

issues and cannot ingest tomatoes, spicy foods, orange juice or other acidic foods; he is on medication. He 

has always had constant allergies and sinus issues. He also had respiratory difficulties when he was two 

months old and had to be rushed to the emergency room. Her second child (5 years) also had respiratory 

complications when she was six months old. Doctors had to operate on her nose at age four as part of her 

treatment for her respiratory condition. She has also developed asthma. Marianna’s third child (1.5 years) 

had a condition in which her cranium closed prematurely. She had surgery at four months old in order to 

open the cranium. She wore a special helmet for 8 months and must be closely monitored by an 

ophthalmologist every six months. (NOTE: It is not the role of this research to determine what caused the 

various health issues that Marianna’s children face. What’s important is to understand the role of these 

health issues in Marianna’s decision to return to work at nurseries time and again.) 

 

FINANCES 

The family finances are very unstable. Marianna pointed out that, although her husband could make $100 

per day, his job was very unstable because of its migratory nature. In addition, his absence takes a toll on 

the family unit. It is because of this that he decided to take this year off from migrant farm work. Instead, 

he has found a part-time job in trailer maintenance.  

 

In addition to the decreased income, the family is in debt. It all started when Marianna’s husband got 

pulled over and had no driver’s license. As a result, the family had to pay several hundred dollars in fees 

and immigration sent Marianna’s husband to Miami to await his fate. Marianna got a lawyer to plead their 

case asking law enforcement not to deport him, based on the children’s various health conditions that 

require specialized treatment. Currently, they are $6,000 in debt. The lawyer will cost them another 

$12,000.  

 

Abigail 

Abigail arrived in 2002. After her husband died, she decided to leave her three sons with her mother in 

Mexico, in search of better opportunities in the United States. 

  

Her brother was living in Michigan at the time and offered her a place to stay. He helped her find a job at 

a restaurant. She didn’t like life there and quickly ran out of money. She decided to join a group of people 

from her hometown who were headed to Florida. She initially stayed with her cousin, but the arrangement 

didn’t last. Abigail then lived with different people a few months at a time. Today she lives with her 

second husband, their son (1.5 years old), and the husband’s nephew (adult). She is pregnant with her 

fifth child. 

 

WORK 

Abigail has worked in nurseries and as a cleaner in restaurants. Abigail has had difficulty finding jobs that 

last longer than a few months. The exception was a job at a nursery; it lasted four years. Abigail was 
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forced to quit after the owner sold the nursery. It has been difficult to find other jobs since then. She only 

gets hired for short periods of time, “no es nada estable” [“It’s not stable at all”]. Abigail explained that 

not having a ride to work is another important barrier that further reduced the choices of jobs available to 

her. Being pregnant has further complicated matters, because it makes Abigail very nauseous. (NOTE: It 

will be harder to get work when her belly starts to show.) She had not found any work for the past month 

at the time of the interview. She worries about not being able to send money to her mother and sons in 

Mexico. She sends money every two weeks or once per month. 

 

Abigail’s second husband also worked in nurseries and mushroom farms for approximately five years. He 

used to get allergies when they asked him to spray pesticides. “…le daba mucha tos y le salían ronchitas 

con manchas blancas. Llegaba (del trabajo) con la piel lleno de ronchas en todo el cuerpo. Los ojos 

estaban rojos cuando esprayaba. Le duraban las ronchas y los ojos rojos como 2 o 3 dias…Cuando 

esprayaba, le daban mascaras, guantes y trajes que protegen. Pero es tan fuerte el químico, porque le 

pasaban (los químicos). Ahora, que no trabaja en eso ya no le dan esas alergías. Por eso me di cuenta yo 

que era por el químico de la nurseria.” [“…he would cough a lot and get little bumps with white blotches 

on his skin. He would come (from work) with his skin covered in bumps throughout his body. His eyes 

were red when he had to spray. The bumps and red eyes would last for 2 or 3 days…when he sprayed 

they gave him face masks, gloves and suits to protect him. But the chemical is so strong, it would pass 

through. Now that he doesn’t work in that, he no longer gets those allergies. That’s how I realized it was 

due to the chemical at the nursery.”] 

 

Her husband stopped working at the nursery because the owner started requiring social security numbers. 

Abigail explained, “pero el se sabe defender, el habla inglés y asi logró conseguir algo más” [“but he 

knows how to handle himself, he speaks English and that’s how he was able to find something else”]. 

Two years ago, he found a job doing the maintenance of the apartment buildings in which they live. 

Abigail emphasized that the job worked out because her husband can communicate with the owners and 

the tenants who speak English. She feels that he is at a great advantage because of his English.  

 

LEARNING ENGLISH 

Abigail explained that most people don’t speak English and don’t have much choice. “Uno busca como 

pasar la necesidad, como mandar dinero para su familia. Por eso es que la gente soporta eso (trabajo en  

nurserias)…Entre trabajadores se pregunta uno: Si te gusta tu trabajo? Pues no! pero hay la necesidad. Si 

nos salimos de aquí (la nurseria), batallamos para encontrar otro trabajo. Lo primero es aprender el 

inglés.”  [“One looks for ways to get through the needy times, ways to send money home to the family. 

That is why people put up with this (nursery work)…Amongst workers we ask ourselves: you like your 

job? Well no! but there is the need. If we get out of here (the nursery), we’ll struggle to find another job. 

The first thing is to learn English.”] 

 

FINANCES 

Abigail’s husband makes $400/week. The nephew is a gardener, but has also had financial difficulty 

because his crew gets fewer jobs than previously.  When employed, Abigail manages to earn between 

$280 and $300 per week working at a nursery. She pays one of the neighbors $65 per week to babysit her 

1.5 year old son while she works. Her rent costs $650/month. “Mi marido si gana y me da dinero. Pero 

como no es el padre de mis hijos (en Mexico), pues me toca seguir buscando (trabajo) para mandar 

(dinero a México).” [“My husband does earn money and gives me some. But since he is not the father of 

my children (in Mexico), well, I have to keep looking (for work) to send (money to Mexico).”] 

 

HEALTH 

Abigail sometimes has “blood pressure problems.” She often feels hot, sleepy, tired, and with a dry 

mouth. She used to blame it on her last pregnancy, but since her fourth son was born, she decided to 

control the problem by drinking Coke or Pepsi. She had tuberculosis in 2004 and claims that one of her 
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arms still hurts (since the TB illness). She also has a pain which she describes as, “something that gets 

pinched between the womb and the spine,” when she bends over. She thought that it was her IUD (Intra 

Uterine Device), and therefore, had it removed. She switched to the contraceptive injection for one year. 

She stopped taking the contraception for one year while she was in Mexico, and then became pregnant 

three weeks after her return to the US. She gave birth and went back on the contraceptive injections, but 

stopped after a year because they were making her gain weight. She and her second husband then started 

using condoms.  

 

Abigail also has a problem with her eye. She doesn’t know the medical term for it, but her parents 

explained it to her as the result of a childhood illness: “Cuando tenía 2 o 3 años me dío sarampion. En el 

rancho no había cuidado médico. Y a mi no me toco las vacunas de bebe.” [“When I was 2 or 3 years old 

I had measles. There wasn’t any medical care at the ranch. And I didn’t get any of the baby 

vaccinations”]. She explained that indigenous moms and their babies would hide from vaccination 

campaigns, because they heard that vaccines gave the babies fever. “Eran muy indígenas la gente en esa 

epoca.” [“People were very indigenous back then.” The connotation on “indigenous” in this instance 

being ignorance]. The doctors in Mexico said there was a treatment for her eye, but she didn’t have the 

money for it. The Farmworker Association staff gave her the contact information of a place where she 

could be helped. She hasn’t looked into it because she has no money, no car, and until recently had no 

time to take off from work. (Their car broke down over a year ago). 

 

The unit where they live is very dilapidated, and the sheet rock is heavily damaged by humidity. The paint 

on every wall is stale, and the vinyl floors look old and used. 

 
Miriam 

Miriam arrived with her husband in the United States, 8 years ago. They have two children, ages 6 and 2, 

and were expecting their third child at the time of this interview. The couple came straight to Florida.  

 

Miriam’s husband began working in nurseries right away. However, he soon switched to work in 

construction because it pays a little better. He was able to find a more stable job with a particular 

construction crew.  

 

WORK 

Miriam didn’t work for the first two years. She explained that she has always worked in nurseries and that 

her duties have included: cutting plants, sweeping the floors, cleaning mud off of surfaces and floors and 

weighing plants. All of these activities take place inside the nursery, where it is significantly hotter than 

the ambient air. She specified that bosses provided water and allowed workers to get out for fresh air.  

 

At the nursery where Miriam currently works, they spray pesticides in the evenings and weekends, when 

the workers are not inside the nurseries. They also use a fertilizer that turns the water blue and is not 

harmful to people, according to her bosses. Miriam and her five co-workers are often sent to other 

nurseries when work is slow at their usual nursery. She said it’s hard to know whether these other 

nurseries are careful with their use of pesticides. Last year, Miriam participated in focus groups to discuss 

pregnancy and pesticide exposure. She is four months pregnant and continues to work in the nursery, 

despite the knowledge she gained at these sessions. (NOTE: The choice to work in conditions that she 

knows may threaten the health of her fetus may exemplify the extent to which Miriam’s family needs her 

earnings.) 

 

“Nos mandan prestadas”. [“They lend us out.”] She used these words to highlight that they feel very 

used, but that bosses do not see things this way because the nursery pays them what it deems “fair 

wages”. She added: “no reconocen que uno les está sirviendo a ellos…pero igual nosotros les estamos 

trabajando, les estamos sirviendo así que nos deben respetar.” [“they don’t realize that we are being 
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used…but nevertheless we continue to work for them, we continue to be of use to them so they should 

respect us.”] Her tone was one of indignation at the fact that bosses “lent” them out to other nurseries.  

 

Miriam explained that part of the reason why people don’t say anything about the abuses or unsatisfactory 

working conditions is that they are afraid. However, she added that at this particular nursery, employees 

can express themselves with their bosses. But then added, that one of the things that make Latinos so 

good for this industry, is that they are hard workers and they never complain.  

 

FINANCES 

Miriam and her husband have had to send money back to their relatives in Mexico for a number of years. 

Her grandparents are very ill, and although her brother returned to Mexico to help them out, his job as a 

construction worker and as a seasonal farmworker in Mexico does not pay enough money to support him 

and the grandparents. Miriam sends them $150 each month. In addition, the couple sends $100 per month 

to a blind uncle. Miriam explained that life in the United States is full of additional stresses, “el trabajo es 

estresante, lo que tú ganas no es para ti, es para la renta, las cosas básicas y para enviar (a Mexico)…” 

[“The work is stressful, what you earn is not for you, it is for rent, the basic amenities and to send (to 

Mexico).”] Her sister, the sister’s husband and their children returned to Mexico voluntarily after working 

7 years in a chicken factory in Michigan. Then, she added, “Ahora se sienten mejor, no tienen la presión 

que tenían aquí. Pero en México también esta difícil.” [“Now they feel better, they don’t have the 

pressure that they had here. But things in Mexico are also tough.”]  

 

Fear of deportation is an additional stress, because it constantly threatens the lives that they worked so 

hard to build in the United States. She explained that, although immigration laws are not as fierce in 

Florida as in other states, deportation is still a possibility that plants a constant fear in their minds and 

hearts.  

 

Miriam’s husband makes an average of $400 per week; she makes $200 per week. This puts them right 

above the bracket of eligibility to receive Medicaid for their children.  

 

We had to end the interview because Miriam had to see the doctor.  

 

Liliana 

Liliana came to the United States 18 years ago. She came with the father of her three children (17, 16 and 

14 years old). They came directly to Florida. 

 

WORK 

Liliana worked in different kinds of farm work, during the first few years of coming to the U.S.  She spent 

a few months picking carrots, other months working with cactus growers, other months in ferneries and 

nurseries. It was difficult to work for long periods of time in a single place, because the work availability 

was not predictable, and because it was hard to find caregivers for her children.  After a couple of years of 

constant instability, Liliana and the father of her children decided that it was best if she stayed at home 

with the young children. Her husband was able to move on from nursery work into transport of produce. 

Today, he works as a delivery man to supermarkets for various kinds of fresh produce.  

 

(NOTE: The interview was interrupted here because it was finally time for Liliana’s medical 

appointment. She had been waiting for 2.5 hours. She was worried because she asked for the day off at 

work in order to complete multiple errands. It would be difficult to complete the rest of the errands after 

spending so much time at the clinic. She needed to sort out something with her food stamps. She also 

wanted to meet with a lawyer about processing her residency.)  
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In addition, she pointed out with a little anger that she had participated in a focus group study about 

pregnancy and pesticides. Her tone demonstrated that she felt that she had already responded to questions 

about pesticides and nothing changed; now I was here asking more questions. 

 

It is hard to ask people whose livelihood depends on every minute that they are working, to spend time 

answering questions, for which they will see no immediate reward.  

 

Melisa 

Melisa and her sister have been in the United States for 13 years. They came directly to Florida and 

Melisa went straight to work at a nursery. She remained working there for 13 years. She was staying at 

home with her newborn baby at the time of this interview. 

 

WORK 

Melisa has always worked from Monday through Saturday, from 7am to 5pm, with two 15-minute breaks 

and one 30-minute lunch break. Her duties at the nursery include: weeding, cleaning plants, cutting 

plants, planting, watering, fertilizing and preparing orders. She explained that it is very hot inside the 

nursery, so it is imperative to drink lots of water. It’s also important to bring good shoes, because the 

floor is slippery with mold and water. Her mother-in-law was present during the first 20 minutes of the 

interview. She recounted a few of her own experiences while working at nurseries. Her mother-in-law fell 

several times, but they couldn’t send her to the doctor because “el patron estaba en quiebra…todavía 

están en quiebra.” [“The boss was going bankrupt…they are still going bankrupt.”] The mother-in-law 

chose to clean the nursery floors voluntarily on the weekends, so that no one else would slip and fall 

anymore. 

 

 Melisa explained that the nursery has been kept in worsening conditions for many years, under the 

pretext that they are going bankrupt. “Hubo un tiempo en que ni agua nos daban. Ni papel higiénico!” 

[“There was a time when they didn’t even give us water. Nor even toilet paper!”]   

 

They never provided workers with gloves, so workers had to buy their own. Melisa calculated that a box 

of gloves lasts less than a couple of weeks.  

 

During the height of the nursery success, the company had two nurseries employing over 80 workers. 

Melisa’s bosses used to offer workers a “special contract” once per week and on the weekends. The 

“contract” consisted of paying workers based on the number of plants or trays that they produced. This 

special contract was meant as an incentive to push people to work even faster. They used to offer paid 

vacation, sick leave, 401K’s and even English lessons. However, Melissa said they never showed them 

any videos on pesticides nor explained anything about the dangers of using them. 

 

 “Aveces esprayaban a dos líneas de uno y con el movimiento del aire igual nos caía todo el 

espray…antes (personas externas) iban a chequear las nurserias, entonces ponían los avisos de no entrar 

despues de sprayar.” [“Sometimes they would spray two rows from you and with the movement of the air, 

all the spray would still land on us …before, (people from outside) would come to check on the nurseries, 

so they would put up the signs saying not to enter because they had just sprayed.”] But now, since no one 

has come to check whether nurseries follow the regulations set for pesticide use, the safety practices at the 

nursery have been widely ignored. “Incluso el que espraya (el pesticida) no tiene ni el traje (traje de 

protección) porque el traje ya está muy Viejo.”[“The guy who sprays (the pesticides) doesn’t even have 

the suit (protective suit) because the suit is so old now.”] 

 

Today, the nursery is only open for three days per week and the workforce was reduced to 14 employees. 

Melisa described the nursery as, “very deteriorated.” They used to pay someone to clean the workers’ 

toilets. Today, the workers have to take turns cleaning the toilets every week.  

59



 34 

 

HEALTH 

Melisa worked at the nursery throughout her four pregnancies except for six months during the first 

pregnancy. Her children are 11, 8, and 5 years old and 1month old. Her 11 year old son has constant sinus 

infections. Her 8 year old son had complications during birth (placenta previa). He has had asthma since 

birth and was recently diagnosed with ADHD (Attention Deficit Hyperactivity Disorder). He takes 

medication for both conditions and goes to therapy for his ADHD. Her 5 year old daughter was born with 

a skin rash; her 1 month old baby also has skin rashes. Melisa recently took her baby to the nursery for 

her co-workers to see the baby, “pero solo al break room, no la iba a meter a la nurseria!” [“but only to 

the breakroom, I wasn’t going to put him inside the nursery!”], she exclaimed, acknowledging the 

dangers of the pesticides.  

 

Melisa was diagnosed with hypothyroid two years ago. Melisa was also diagnosed with “diverticulitis” 

(condition affecting the large intestine). She attributes this to the stress during a very low point in her life, 

three years ago. She had no money for rent, her daughter tested positive for the H1N1 flu, her son had an 

asthma attack, and they had no food stamps - all within the same period of time. (NOTE: As mentioned in 

other interviews, it is impossible to know whether or not her exposure to pesticides is in any way 

connected to her and her children’s health issues. But these health issues are, nevertheless, an additional 

strain in Melissa’s life, and they incur additional expenses and may help to explain her inability to leave 

the only job she has had in the US.) 

 

HOUSEHOLD 

Melisa lives with her husband and four children. Her husband works in construction and leaves for work 

for several weeks at a time. Melissa keeps very busy running the household by herself most of the time 

and caring for her four children. Their health issues and the 8 year old’s ADHD are particularly time 

consuming. The school often calls her with complaints about the boy. Her 11 year old son is in the gifted 

and talented program in his school, and Melisa tries to be involved in his homework and extra 

assignments. For example, they surf the internet on her phone, when he needs to do online research. In 

addition, Melisa is in a legal battle with the father of her 5 year old daughter because he does not pay the 

child support.  

 

Melisa’s husband has asked her to stop working, so that she can dedicate more time to the children. 

Melisa explained that her husband also has two other children for whom he pays child support, and that 

she doesn’t feel it is right for her husband to completely support the children that are not his. In addition, 

Melisa feels that the household finances would simply not be enough without two incomes. She 

exemplified “hay veces tengo que ir a las Iglesias para que me ayuden con la renta.” [“Sometimes I have 

to go to the churches, so that they can help me with the rent.”] 

 
Luis 

Luis arrived in the US 24 years ago. He first worked in California as a farmworker and then moved to 

Florida, where most of his family had already settled. Six of his brothers already worked in nurseries 

when he arrived. Luis became a US resident over a decade ago. 

 

WORK 

Luis worked at the same nursery for the past 23 years. “Al principio, eramos solo unos cuantos 

trabajadores.” [“At first, we were just a few workers.”] Today, the nursery employs over 20 workers. 

Luis’ boss uses a ticket system to help the owners track the exact time required to complete different tasks 

at the nursery. Luis became the person in charge of giving out the tickets for the tasks that had to be 

completed each day. His duties included: shifting workers around from task to task as well as planting, 

moving pots and transplanting plants himself. The boss made him supervisor after 12 years of working in 

the nursery. Luis has six employees under his supervision. Luis described his relationship with his boss as 
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follows: “el es el hijo de los dueños. Son suecos, yo le entiendo el ingles, pero no lo hablo 

mucho…aveces, nos trata mal, aveces bien.” [“It is the owner’s son. They are Swedish. I understand 

English, but I don’t speak it much…sometimes he treats us badly, other times well.”] 

 

Luis explained that the nursery deals with very expensive seeds and very time-sensitive planting 

processes. He was responsible for ensuring that the seeds and potted plants have the right treatments at the 

right time. He explained that lagging behind on certain processes or not keeping the plants at the right 

temperature, could mean a loss of thousands of dollars in ruined seeds or plants.  

 

When discussing pesticides, Luis explained “la gente se quita cuando el esprayador pasa, pero igual 

quedan a tan solo 5 metros del area esprayada.” [“people move over when the sprayer passes by, but they 

still end up only 5 meters from the sprayed area.”] He added that, in any case, they don’t spray very 

strong chemicals; that there is some regulation because “vienen a chequear que los químicos se usen bien, 

chequean la tierra, chequean la limpieza.” [“they come to check that the chemicals are properly used, they 

check the soil, they check for cleanliness.”] However, he couldn’t recall the last time he saw people 

coming to check.  

 

HOUSEHOLD 

His wife started working at the same nursery a few years after Luis, and she is still working there full 

time. She stopped working for a few years, after she became pregnant, and returned to work after their 

only son started pre-school. During this time, Luis’ wife complemented his salary by running an informal 

daycare in their home. Her pregnancy and birth were normal, but the baby had low birth weight, 

(5.0lbs=2,260g, low birth weight as defined by the World Health Organization is less than 2,500 grams.)  

Luis’ son is now in seventh grade. Luis is very proud of his son, whom he describes as a skinny, good boy 

with a good attitude and very “aplicado” [“applied or dedicated.”] Luis pointed out that his wife never 

had any miscarriages but they simply had one son.   

 

Luis and his wife started buying their home over 15 years ago. They live there with their son. Their 

mortgage is $450 per month with 12 years to go. The home is quite old, but Luis has repaired it 

significantly. 

 

HEALTH 

Luis was diagnosed with diabetes, 8 years ago. He also has hypertension and is overweight. Luis had to 

stop working 9 months ago because of the most debilitating of his health issues, his vision. He has trouble 

seeing stairs. Sometimes he sees double and, in general, he cannot estimate distance or depth. Luis started 

using glasses five years ago. The doctors tell Luis that the vision problems are associated with diabetes. In 

the past, he had eye surgery due to internal bleeding in the eye. The most recent operation was to correct 

what Luis explained as the “fallen retina” in one of his eyes. He describes the pain as the feeling of high 

pressure inside his eyes.   

 

Luis explained that working in the nursery did not help his condition. First, he often strained his eyes 

when working with very small seeds. In addition, Luis attributes the episode of internal bleeding in the 

eyes to the heat and the stress he experienced at work. After that, he had difficulty sleeping from the 

stress of covering medical bills and staying at work: “…no dormía y mi ojo no sanaba.” (…I couldn’t 

sleep and my eye wouldn’t heal.”)  

 

Luis has not received disability coverage, social security, sick leave or any form of financial support for 

his health crisis. This is one of the reasons why his wife continues to work at the nursery. However, Luis 

is enrolled in a program for blind people and will start therapy that may partially restore his sight. At the 

time of this interview, he had just received a formal letter from his doctor with which he hopes to start 

receiving disability money. 
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Luis’ wife has not been to the doctor in years, but Luis was quick to clarify that it was because they have 

no insurance. The thing she complains the about most is the pain in the joints in her hands. Luis suspects 

it is associated with her work in the nursery.  

 

 

Ingrid 

Ingrid arrived in the United States in 1993 with her husband. They came directly to Florida to work in 

ferneries and nurseries. They had their US residency by 1998.  

 

WORK AND HEALTH 

Ingrid and her husband’s first job was at a fernery; they worked there for 6 years. Ingrid explained that it 

was somewhat dangerous, because they were always bending over or kneeling and there were lots of 

snakes and critters. She explained that there was a type of infection that caused swelling and worms, 

inside the skin of the hands. Over the six years, she saw several cases of co-workers who developed this 

infection. She also remembers running into a rattle snake in the fernery, five days before giving birth. “No 

avisaban sobre los riesgos y a uno le tocaba sanarse con su (propio) bolsillo.” [“They wouldn’t tell us 

about the risks and you had to cure yourself with your own money or pocket.”] She explained that 

workers were never told about the employer’s responsibility or role, if there was a work injury.  

 

Ingrid developed a serious back injury after six years of working at the fernery. One day, she simply 

could not bend over anymore; one of her friends had to take her to the hospital. She left the fernery and 

stopped working for one year.  

 

Her second job was at a nursery. “También era pesado, mucho sol, humedad con la lluvia, mucho frío en 

el invierno… bultos y plantas pesadas, y sobre todo: movimientos rutinarios.” [“It was also heavy work, 

lots of sun, humidity with the rain, and very cold in the winter…loads and heavy plants, and most of all: 

repetitive movements.”] Ingrid developed carpal tunnel syndrome from constantly working with a large 

pair of garden clippers. Another one of her duties was to spray a 5-gallon mixture of water and pesticide. 

“Ese espray mareaba y te adormecia. No daban nada para protegerse, ni guantes, ni gafas, ni mascara.” 

[That spray made you dizzy and sleepy. They didn’t give you anything to protect yourself, no gloves, no 

goggles, no facemask.”] 

 

Ingrid remained 10 years at that nursery. She initially mistook the pain and partial stiffness of her arm to 

be a sign of heart failure, so she rushed to the hospital on several occasions. Ingrid’s doctor mistakenly 

thought the pain was due to fatigue and simple soreness. He suggested that she rest for a few months. 

Ingrid and her husband simply could not afford it, because her medical bills had gotten them $7000 into 

debt. She tried to manage the pain with over-the-counter medications for approximately four years. Ingrid 

and her husband covered all the costs. She explained, “al principio yo lo confundía (el dolor) con 

cansancio, pero cuando ya no podía con el dolor de las manos fué que empezé a buscar ayuda y ya fué 

cuando descubrieron que tenía eso (Carpal Tunnel Syndrome)”.  [“At first I confused it (the pain) with 

fatigue, but when I couldn’t bare the pain in my hands, I started seeking help and that was when they 

discovered that I had that (Carpal Tunnel Syndrome.)”]  In addition, her back injury evolved into two 

dislocated disks in her spine and a hernia.  

 

When asked why she didn’t ask her employer to give her time off or to cover some of the medical 

expenses, Ingrid replied: “Es que quejarse que algo le duele es como firmar su renuncia en este tipo de 

trabajo. Entonces, le aseguró que todos los que sienten dolor pues se lo aguantan.” [“Complaining that 

you have some pain is like signing your resignation letter, in this type of job. So I can assure you that 

everyone who feels pain just puts up with it.”] 
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Nevertheless, Ingrid reached a point of desperation and decided to take the doctor’s report of her lumbar 

disk and carpal tunnel condition to her boss to ask for a different task in the nursery. The boss sent Ingrid 

to the company doctor, who said she had nothing wrong and prescribed four strong pain medications. 

Ingrid had to stop taking them because they were making her extremely drowsy and nauseous. She went 

back to the company doctor, who again said she had nothing wrong. So, she turned to an independent 

rehabilitation clinic for another exam. They confirmed that she had Carpal Tunnel and back problems. 

The company doctor replied by saying she had to return to work. This is when Ingrid sought legal advice 

at a local community organization. She threatened to sue the nursery’s insurance company. The company 

paid for surgery for one of her hands. 

 

Today, her hands hurt when the weather is cold. At night, her hands and forearms tingle with numbness. 

She has lost all feeling in her right thumb. 

 

Things weren’t the same at work after the surgery. “Si uno se lástima, y el patrón lo sabe, poco a poco le 

dan menos horas…No me gusto el trato que me dieron el último año que estuve allí. Querían que yo 

renunciara.” [“If you get hurt and the boss knows it, little by little they give you less work hours…I didn’t 

like the way they treated me the last year I was there. They wanted me to quit.”] Ingrid quit in 2011, after 

what she described as several incidents of unfair cutting of her hours and general mistreatment. Ingrid 

explained that they couldn’t just fire her like any other undocumented person, because she was a US 

resident since 1998. She claims her employers discriminated against her because of her damaged hands, 

until she finally quit. Ingrid’s husband still works for this nursery, and, therefore, Ingrid decided not to 

pursue the matter any further. She fears for her husband’s job. 

 

After 12 years of working in the nursery, Ingrid’s husband is also physically deteriorated; he has knee and 

back pains. Ingrid thinks he feels the financial pressure and is sticking to his job because she has no 

income. Ingrid explained that if she could get a job, then he could get a lower paying and less physically 

demanding job. At the same time, she feels that he is scared of changing jobs, because maybe they would 

fire him more easily at a new place. She emphasized that his job at this nursery is not a “secure” job, but 

he feels more secure at this nursery because he knows exactly what they expect of him and he can deliver. 

She added, “(hoy) trabaja como lo hizo el primer día” [“(Today) he works like he did on the first day.”] 

Ingrid’s husband has been a U.S. citizen since 2006. 

 

FINANCES 

Ingrid receives unemployment benefits, totaling $600 per month. Her husband continues to earn a little 

over minimum wage. The nursery filed for bankruptcy, so what used to be $40,000 of her husband’s 

401K, suddenly became $10,000 (subtracted by the $5000 going to taxes). Ingrid explained that the 

family started living on credit since she stopped working. They owe an additional $10,000 of living 

expenses to a credit card company. They still have 8 years of mortgage payments left on the house.  

 

FAMILY 

Ingrid and her husband have three children (19, 15, 9 years of age). She recalls that her pregnancies went 

well. Ingrid tried to stop working during some parts of her pregnancies, because she feared the pesticides 

and fertilizers could affect her babies. Her children are relatively healthy, but her 9 year old daughter is 

very overweight. Ingrid is implementing all of the dietary and exercise guidelines that the pediatrician 

gave her. Ingrid is glad to be home to dedicate time to her daughter. She regrets the past years, when she 

spent so much time away from her children to work in the nursery.  

 

“Debemos mucho dinero, pero yo necesito un trabajo que me permita estar aquí cuando (mis hijos) salen 

de la escuela.” [“We owe a lot of money, but I need a job that allows me to be home when (my kids) get 

out of school.”] It is hard to find a job because the jobs she can get involve physical labor, and she has to 

report her carpal tunnel and back lesions in the job applications. 
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Ingrid asked me to specifically put the following remarks in my report: 

“Cuando un campesino se siente enfermo, el reportar sus síntomas al patrón es estar firmando su 

renuncia.” [“When a farmworker feels ill, reporting his/her symptoms to the boss is like signing his/her 

own resignation.”] 

 

“(Yo quiero) que exijan un examen físico del trabajador par aver cual es el impacto de trabajar aquí en el 

campo.” [“(I want) that they demand a physical exam of the worker to see what is the impact of working 

here on the fields.”] 

 

“Si se enferma, quien va a perder es el trabajador, el patrón no tiene ninguna responsabilidad.” [“If you 

become ill, the one on the losing end is the worker, the boss has no responsibility.”] 

 

Elias 

(NOTE: Elias’ parents were present for a portion of the interview. They provided a rich background to 

Elias’ life-long link to farm work.) 

 

Elias was born in the United States. His parents migrated from Mexico in 1978. They lived in Los 

Angeles, but eventually moved to rural Florida after multiple gang shootings in their neighborhood. Elias’ 

uncle, who lived in Florida at the time, helped Elias, his nine siblings, and his parents set up their new 

lives as farmworkers.  

 

Elias’ dad had experience as a mechanic in L.A., but was only able to find farm work. He made less than 

a third of what he earned in L.A. Elias’ father had a variety of jobs when he first arrived. His first job was 

at a nursery, but he only stayed there one week, after seeing the conditions of the workers. He changed 

jobs constantly in search of something better. He worked at an orange grove for 1 year, then at a milk 

factory for 6 months, and then settled into a job at a mushroom farm for 8 years. Elias’ father explained 

that the jobs at the orange grove and the milk factory came to an end after his bosses tried to pay him less 

than what had been agreed. He added that what lured him to this particular mushroom farm was the 

hierarchy of jobs that he could potentially attain.  

 

Meanwhile, Elias grew up as a second generation Mexican American. He is bilingual, finished high 

school, and started working summers and afterschool at age 14. At age 18, he fathered a child with his 

high school girlfriend (now his wife), and started working fulltime in construction. Elias wanted to 

develop more skills in the construction business, so he entered part-time classes to become an electrician. 

However, he was unable to continue his education because the school was very far, the gasoline was 

expensive, and his pay rate had decreased due of the economic crisis. Elias started getting less and less 

hours with his construction crew, so he started to work at a nursery.  

 

WORK 

“Sin más educación, se me va a ser difícil encontrar un trabajo que no sea en nurseria o en construción.” 

[“Without further education, it will be difficult for me to find a job that is not in a nursery or in 

construction.”] 

 

He began working on the nursery floor, but soon became a driver (because he has a license). His job is to 

distribute large plants to different clients. It entails loading the truck, driving to different areas, and 

unloading the potted plants. He described the plants as large and heavy.  

 

He has been working at the nursery for the past year and a half. The nursery has 6 employees who receive 

annual pesticide training. They spray pesticides on Saturdays, so that no one is exposed for 48 hours after 

application. They also send the manager several times per year to training to learn about the latest on 
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plant treatments and pesticide safety along with providing safety equipment. However, Elias highlighted 

“they don’t offer medical coverage, overtime, paid sick leave, nor paid vacation!” (NOTE: This was the 

first time that any interviewee mentioned this with such surprise. It made me realize that having been 

raised with American standards for quality of life, Elias had different expectations than many of his 

farmworker peers, who are immigrants.) Elias cannot afford health insurance, and he and his wife do not 

qualify for government aid because he earns more than the minimum wage. 

 

HEALTH 

Five months ago from the time of this interview, Elias hurt his knee while playing basketball. Since the 

family has no health coverage, they opted to see a “sobador” (bone-setter), who re-positioned his knee 

manually and on the spot. Elias did not get an MRI to know what exactly happened to his knee, because 

his family cannot afford it. He continued working with a “busted knee” for several months. His boss tried 

giving him different jobs within the nursery, “but none of them worked out”. Three weeks before this 

interview, his boss told him to go home and rest. Elias realized that his being home meant a huge 

financial cut, so he immediately went to a local community organization for help. Elias explained that the 

family is very short on money this month because they are living on his wife’s salary. She also works at a 

nursery.  

 

Elias’ wife is also a second generation Mexican American. She is 26 years old and has a high school 

diploma. “Trabaja en un laboratorio de nurseria, en un clean room, con mascara y aire 

acondicionado…ponen muchisimo chloro en el cuarto.” [“She works in a lab in a nursery, in a “clean 

room” with a mask and AC…they put a lot of chlorine (disinfectant) in the room.”] She started working at 

the nursery after their first son was five. She worked during her second pregnancy and quickly went back 

to work after the delivery.  

 

Their oldest son is now 8 years old. He had asthma since birth, but in recent months he has improved 

significantly. Their second son, 5 years old, has had epileptic seizures since he was 9 months old. He has 

developed a speech impediment associated with the seizures. Elias explained that he also had seizures as a 

little boy, and he also has some difficulties with speech. One doctor explained that in relation to the 

seizures, Elias has a thinner skull than the average man, which makes him very sensitive to sun and heat. 

 

(NOTE: This case reflects the cycle of poverty that even American citizens can fall prey to. Elias chooses 

to work in conditions of heat and lifting heavy plants despite his neurological disorder and his “busted 

knee.” He sees no other alternatives. Three weeks ago, they entered a desperate economic situation, one 

that they don’t know how to weather unless Elias gets medical attention for his knee.) 
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Abstract 
Despite difficult working conditions, farmworkers 
in the United States are excluded from many 
federal-level labor protections. The exclusion of 
farmworkers from standards that apply to most 
other workers is referred to as agricultural excep-
tionalism. This exclusion was born out of the 
successful efforts of southern agricultural interests 
to exempt black sharecroppers from the New Deal 
package of social reforms. Farmworkers continue 

to belong to particularly vulnerable social and 
economic groups. U.S. states can establish their 
own labor protections that go beyond federal laws 
and regulations. Though agricultural exception-
alism is understood at the federal level, little is 
known about agricultural exceptionalism in state 
labor standards. This study is a comprehensive 50-
state legal and regulatory mapping of minimum 
wage, overtime, and rest and meal period standards 
as they apply to farmworkers. To analyze the 
extent of agricultural exceptionalism in the states, 
we performed a search of iteratively defined search 
terms in WestLawNext. Two researchers 
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independently read and coded identified state laws 
and regulations in their entireties. Results reveal 
that agricultural exceptionalism is far-reaching in 
state-level minimum wage and overtime protec-
tions. Exceptionalism is universal in overtime 
standards. Rest and meal period standards exist less 
frequently at the state level, and exceptions for 
agriculture in those standards are rare. The results 
from this analysis are useful in identifying states 
and policy areas with strong and weak protections 
for farmworkers.  

Keywords 
agricultural exceptionalism, structural inequality, 
farmworkers, food policy, labor policy, federalism, 
legal mapping, minimum wage, overtime, United 
States  

Introduction 
Most farmworkers in the United States do notori-
ously demanding work, under trying conditions, for 
nearly unlivable compensation. Farm work is physi-
cally uncomfortable and exposes laborers to often-
severe weather conditions and hazardous materials 
(Getz, Brown, & Shreck, 2008; United Farmwork-
ers & Bon Appetit Management Company Foun-
dation, 2011; Villarejo et al., 2000). Rates of injury 
and infectious and chronic disease are high among 
farmworkers. Unstable housing, social isolation, 
and exploitative relationships with supervisors add 
to the stressful conditions they face (Getz et al., 
2008; United Farmworkers & Bon Appetit Man-
agement Company Foundation, 2011; Villarejo et 
al., 2000). Farmworkers usually do these arduous 
jobs for poverty-level wages (Robinson et al., 2011; 
Washington State Farmworker Housing Trust, 
2008).   
 Given the conditions of farm labor, it is no 
surprise that this work has long been performed by 
those who are disenfranchised or outside dominant 
U.S. society. Farmworkers are drawn from shifting 
groups of people whose vulnerability falls along 
lines of race, ethnicity, and citizenship status (Gray,                                                         
1 Growers and labor contractors can hire farmworkers directly 
or via guestworker programs (United Farmworkers & Bon 
Appetit Management Company Foundation, 2011). Guest-
worker programs for temporary farmworkers provide 

2013; Holmes, 2013). The history of U.S. farm-
workers is that of populations that had few options 
other than agricultural work. Southern plantations 
relied on enslaved black people and then on mostly 
black sharecroppers (Farhang & Katznelson, 2005; 
National Center for Farmworker Health, n.d.). 
Immigrants from various countries have been hired 
illegally and under various guestworker programs1 
to meet the demand for those who were willing to 
do this difficult work (Martin, 2003; National 
Center for Farmworker Health, n.d.). Currently, 
farmworkers in the U.S. are largely undocumented 
workers from Mexico and Central America 
(Southern Poverty Law Center, 2013).  
 Over the last century, the U.S. government has 
created and expanded critical protections for work-
ers. However, strides made in strengthening labor 
laws and regulations have consistently left farm-
workers behind. We refer to the exclusion of farm-
workers from standards that apply to most other 
workers as agricultural exceptionalism. Legal pro-
tections concerning minimum wage, overtime pay, 
unemployment insurance, collective organizing and 
bargaining, and occupational health all contain 
exceptions for farmworkers. The original exclusion 
of farmworkers from U.S. labor protections in the 
1930s was driven by agricultural interests’ desire to 
maintain the southern plantation economy that 
depended on the exploitation of black workers 
(Farhang & Katznelson, 2005; Linder, 1986; 
Quadagno, 1995). The National Labor Relations 
Act of 1935 (NLRA), Social Security Act of 1935, 
and Fair Labor Standards Act of 1938 (FLSA) all 
excluded farmworkers from the population of 
workers given protections via these laws (Ngai, 
2004). To this day, several of these exceptions still 
stand.  
 This paper investigates agricultural excep-
tionalism in wage and hour protections, including 
minimum wage, overtime, rest breaks and meal 
breaks, at the state level. U.S. states are permitted 
to create their own wage and hour protections so 
long as they meet or exceed those of the federal 

agricultural employers in the U.S. a means of temporarily 
hiring non-immigrant foreign workers (U.S. Department of 
Labor, 2013a). When guestworkers’ contracts are complete, 
they must return to their country of origin. 
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government (United Farm Workers & Bon Appetit 
Management Company Foundation, 2011). 
Employers must comply with the stronger of the 
two laws. Farmworker exceptions at the federal 
level have been well researched, but little is known 
about whether the 50 states have enacted increased 
wage and hour protections for farmworkers. While 
a 2010 summary exists of six state wage and hour 
laws as they pertain to farmworkers, a more com-
prehensive mapping of state laws and regulations 
offers an important tool for those interested in 
understanding and improving policy protections 
for farmworkers (United Farm Workers & Bon 
Appetit Management Company Foundation, 2011).  
 This paper addresses the following questions: 
To what extent do state-level wage and hour pro-
tections go beyond federal standards to protect 
farmworkers? To what extent do those state pro-
tections also exempt farmworkers from coverage? 
In the literature review, we describe the history of 
agricultural exceptionalism in the U.S., the demo-
graphics of farm labor and the forces that influence 
those demographics, and the health challenges and 
poverty experienced by farmworkers. The literature 
review elucidates how agricultural exceptionalism is 
intertwined with maintenance of social inequalities 
that fall along lines of race, ethnicity, and citizen-
ship. In the methods and results sections, we 
describe our comprehensive, 50-state legal map-
ping study that identifies variations in state wage 
and hour laws and regulations as they pertain to 
farmworkers. To conclude, we discuss the impli-
cations of the study results and how our findings 
can inform future study and action.  

Literature Review 

Historical Background of Agricultural Exceptionalism 
Prior to the 1930s, the U.S. did not have national 
social programs for minimum wage or overtime. 
The concept of social rights began to emerge after 
the Depression challenged the foundations of a 
“rugged individualism” (Quadagno, 1995). In 1938, 
the U.S. government established a federal                                                         
2 While this analysis focuses on labor laws that affect farm-
workers, the same laws apply in some states to a broader 
category of agricultural workers (e.g., livestock workers) at 

minimum wage to stabilize the post-Depression 
economy and to create a standard of living that 
would protect the health and well-being of all U.S. 
workers (“The Minimum Wage: An Overview,” 
n.d.). The federal minimum wage was established 
by the Fair Labor Standards Act (FLSA), part of 
the New Deal package of social reforms. The 
FLSA also contains standards for overtime pay (J. 
Grossman, 1978/n.d.). Overtime standards protect 
workers from the adverse societal and individual 
effects of excessive weekly work hours, including ill 
health and reduced time for parenting and leisure. 
The FLSA’s overtime standards created, in theory, 
a monetary deterrent to employers overworking 
their employees (Golden, 1998). The FLSA did not 
contain standards for rest breaks or meal breaks 
and, to date, no federal law mandates lunch breaks 
or rest breaks for workers (U.S. Department of 
Labor [U.S. DOL], n.d.). 
 The sweeping social reforms of the New Deal 
explicitly excluded farmworkers. During the 
passage of the FLSA, southern Democrats held 
control over the most powerful seats in Congress. 
Those members were beholden to the interests of 
powerful agricultural employers in their states 
(Farhang & Katznelson, 2005; Linder, 1986; 
Quadagno, 1995). If the FLSA did not have an 
exception for farmworkers, those employers stood 
to lose not only money, but an entire social and 
racial plantation system that had long benefitted 
them and had long rested on the exploitation of 
black workers. To protect the status quo, agricul-
tural employers, via southern Congressional mem-
bers, made sure there were exceptions for agricul-
ture before the FLSA could pass (Farhang & 
Katznelson, 2005; Linder, 1986; Quadagno, 1995). 
During FLSA debates, some southern members 
expressed concern that without an exception for 
farmworkers, wages between black and white 
laborers would be equalized (Farhang & 
Katznelson, 2005).  
 The FLSA still contains explicit exceptions for 
farmworkers.2 Initially, all farmworkers were 
excluded from FLSA minimum wage protections, 

both the state and federal level. States sometimes have differ-
ing definitions of what types of workers are considered  

70



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 

www.AgDevJournal.com 

92 Volume 6, Issue 2 / Winter 2015–2016 

but a 1966 amendment extended coverage to farm-
workers on large farms (Linder, 1986). Farmwork-
ers on small farms, however, are still exempted.3 
Additional minimum-wage exceptions for farm-
workers include workers who are family members 
of their employer; workers mainly involved in 
raising livestock; local workers harvesting crops by 
hand (hand harvesters) who commute from their 
permanent homes, are paid by the piece for crops 
harvested (piece-rate), and did not work in agricul-
ture for 13 or more weeks in the preceding year; 
and nonlocal, piece-rate hand harvesters under 17 
years old who work on the same farm as their 
parents (U.S. DOL, Wage and Hour Division, 
2008a). Another agricultural exception in the FLSA 
is in the area of overtime protection. Farmworkers 
have no right to overtime pay under federal law.  

Farmworker Demographics 
During the passage of the New Deal, farmworkers 
in the South were mostly black and poor laborers 
who had been politically and economically disen-
franchised and effectively stripped of citizenship 
rights (Gray, 2013). The New Deal provided sub-
sidies to farmers that encouraged them to replace 
workers with machinery. Increased mechanization 
prompted the eviction of laborers, resulting in a 
large migration of black sharecroppers to northern 
cities (Quadagno, 1995). In the 1960s, public 
employment opportunities that were created 
through gains of the civil rights era incentivized 
further departure of black workers from 
agricultural labor (Gray, 2013).  
 On the West Coast over a century ago, immi-
grants replaced nearly all American-born farm-
workers, who mostly abandoned agriculture’s poor 
pay and working conditions for nonfarm jobs. 
Chinese immigrants who had been “imported” to 
build the Western railroad made up 75% of 
seasonal California farmworkers by the 1880s 
(Martin, 2003). However, the Chinese Exclusion 
Act of 1882 barred further Chinese immigration,                                                         
agricultural workers. 
3 The FLSA defines small farms as those that use less than 500 
“man-days” of employee labor in any calendar quarter (i.e., 
three months) of the preceding year (U.S. DOL, 2008a). A 
“man-day” is any 24-hour day in which a farmworker works at 

producing a need for another immigrant popula-
tion to keep farm wages low (Martin, 2003). 
Chinese immigrants were replaced by Japanese 
immigrants, who were encouraged by the U.S. 
government to become farmworkers (London & 
Anderson, 1970). By 1905 Japanese immigrants 
made up half of California’s seasonal farm labor 
(Olmstead & Rhode, 1997). Japanese farmworkers, 
however, were eventually successful at collectively 
organizing for higher wages. Farmers, therefore, 
had little objection when the U.S. engaged in an 
informal agreement with Japan to stop Japanese 
migration to the U.S. (Martin, 2003). In the 1940s, 
interned Japanese workers were used as farmwork-
ers, as well as Italian and German prisoners of war 
(Martin, 2003). Farmworkers in the U.S. today are 
mainly immigrants from Mexico and Central 
America (Southern Poverty Law Center, 2013). 
 The North American Free Trade Agreement 
(NAFTA), implemented in 1994, required Mexico 
to allow subsidized food from the U.S. to enter the 
country while simultaneously eliminating Mexican 
farmers’ subsidies. Mechanized, subsidized, and 
cheap corn from Canada and the U.S. flooded the 
Mexican market, and farmers there could not 
compete with the low prices of the imports 
(Fernández-Kelly & Massey, 2007). Many Mexican 
farmers were dispossessed of their lands. At the 
same time, many low-wage assembly plant jobs 
were relocating from Mexico to even lower-wage 
regions like Southeast Asia and China. The 
resultant dearth of employment opportunities 
drove a massive increase in migration from Mexico 
to the United States (Fernández-Kelly & Massey, 
2007; Massey, Durand, & Malone, 2002; Polaski, 
2004). Many farmworkers in the U.S. today are 
former farmers who were dispossessed of their 
livelihoods by these and other international forces 
(Fernández-Kelly & Massey, 2007). 
 The majority of farmworkers are not legally 
unauthorized to work in the U.S. One survey 
found that 46% of farmworkers hired by growers 

least one hour, meaning 500 man-days translate to roughly 
seven full-time employees working five days a week, so a 
“small farm” has roughly seven or fewer full-time employees 
(United Farm Workers & Bon Appetit Management Company 
Foundation, 2011).  
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directly and 76% of those hired by farm labor 
contractors are undocumented (United Farm-
workers & Bon Appetit Management Company 
Foundation, 2011). Immigration status affects 
farmworkers’ abilities to advocate for improve-
ments in wages and working conditions. Employ-
ers have used immigration status to thwart farm-
workers’ attempts to unionize and advocate; 
organizing drives have been broken when 
employers threaten to call the Immigration and 
Naturalization Service (Haus, 2002). Among 
undocumented workers, the most recent immi-
grants to the U.S. are the least likely to organize 
(Moody, 2007). 
 In her 2013 book Labor and the Locavore, 
Margaret Gray argues that agricultural employers, 
with assistance from government agencies, have 
influenced the ethnic succession of farmworkers in 
order to ensure a workforce made up of the most 
vulnerable available populations. Gray (2013) 
shows that:  

Agricultural employers have long deployed 
ethnic stereotypes to hasten demographic 
transitions in the work force. Incoming or 
preferred workers are praised for their strong 
work ethic, while outgoing workers are 
castigated as lazy and overly demanding. Race-
based characterizations are vehicles for 
employers’ rationalizations about who will be 
good workers. This kind of racial profiling, 
which is repeated whenever a new group is 
introduced, also intersects with employers’ 
ceaseless search for quiescent workers to fill 
low-paying jobs. (p. 123) 

 In the late nineteenth century, farm owners 
called the Chinese ideal workers because they were 
perceived as not having the same aspirations as 
white workers and as being better suited to the 
harsh conditions than European laborers or white 
American laborers (Fuller, 1939). Farmers in the 
1920s argued in official testimony to Congress that 
Mexican laborers were ideal farmworkers because 
they lacked the intelligence and skill to try to take 
on more supervisory, less backbreaking work 
(Tichenor, 2002). Farm owners and management 
continue to profile workers according to race and 

ethnicity. Gray (2013) explains that in the twentieth 
century black workers, who were gaining rights and 
opportunities, began to be seen as too demanding 
and “uppity.” In her recent ethnographic work in 
New York state, Gray found that black workers 
were characterized by their employers as shiftless 
and abusive of drugs and alcohol. Puerto Ricans 
were thought of as lazy. American-born workers 
were seen as unreliable or unstable. Conversely, 
Mexicans and new undocumented workers were 
praised as loyal and having a strong work ethic 
(Gray, 2013). Marta Maria Maldonado’s ethno-
graphic work supports Gray’s arguments. Maldo-
nado shows that farm owners allude to the natural 
tendencies of “Hispanics” to do well in menial 
agricultural jobs and lack of desire to be bosses 
(Maldonado, 2009).  
 When groups of workers gain advantages 
through changes in citizenship status or other 
factors, even the most idealized groups can 
become undesirable (Gray, 2013). The perceived 
willingness of some laborers to work long hours 
without objection is unlikely a strong work ethic 
that falls along lines of race, ethnicity, or citizen-
ship. More likely it represents the desperation of 
various groups to earn an income and support their 
families and a fear of retribution for making 
demands for improved wages or working 
conditions (Gray, 2013). 
 It is important to note that present-day farm-
workers are not one undifferentiated group of 
“Latino” or “Hispanic” workers. Farmworkers 
come from diverse countries and cultural groups. 
There are categories of farmworkers delineated 
based on ethnicity and citizenship that determine 
how employers characterize them and what kinds 
of work they are assigned to perform. Generally, 
the more “indigenous” and the more Mexican a 
farmworker is perceived to be, the further down 
the ladder he or she is from a white U.S. citizen, 
and the more physically difficult and degrading his 
or her work tends to be (Holmes, 2013; Maldo-
nado, 2009). Seth Holmes (2013) has documented 
this ethnic succession on U.S. farms. The most 
vulnerable populations perform the most undesir-
able jobs. As groups advance economically or 
socially, a more oppressed or vulnerable group 
replaces them.  

72



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 

www.AgDevJournal.com 

94 Volume 6, Issue 2 / Winter 2015–2016 

 Government bodies at various levels facilitate 
employers’ demographic preferences. Through 
exceptions to restrictive immigration policies and 
the creation of various guestworker programs, 
farmworker employers have been guaranteed an 
ample supply of cheap and disenfranchised labor. 
The Immigration Act of 1917 contained an excep-
tion to restrictive policies for those who were 
immigrating to do farm work, creating the first 
bracero (Mexican farmworker) program. In the mid-
twentieth century, a more formalized bracero 
contract labor program was initiated through a 
labor agreement between Mexico and the U.S. In 
order to facilitate this policy Congress had to 
remove a ban on contract labor that had existed 
since 1885 to stem the tide of immigrant workers 
(Ngai, 2014). The power of Congressional mem-
bers from agricultural regions trumped evidence 
from the government that there was no farmwork-
er shortage and other members’ concerns about 
wages, labor standards, and allowing so many 
foreigners into the country (Ngai, 2014). After the 
notoriously abusive bracero program was dis-
mantled, farmworkers could still be brought in on 
H-2A visas (temporary visas to fill seasonal jobs). 
The H-2A visa program was initially advocated for 
by the Florida sugar cane industry in order to fulfill 
its demand for Caribbean workers to cut sugarcane 
(Southern Poverty Law Center, 2013). Today the 
H-2A guestworker program is still the program 
under which farmworkers are brought to the U.S. 
for legal temporary employment. 
 Gray (2013) documents how the New York 
State Department of Labor (NYDOL) Rural 
Employment Program, which connects farmers 
with prospective workers, processes job opportu-
nities in a way that bends to the demographic 
preferences of employers. Specifically, the hiring of 
domestic, mostly black, workers is minimized by 
the NYDOL through several hiring processes. 
Conversely, the department facilitates the hiring of 
Latino, foreign-born workers (Gray, 2013). In this 
case, the state aids growers in acquiring a labor 
force that is perceived to be less likely to demand 
higher wages or better working conditions. 

Farmworker Health and Poverty 
Employment conditions have a major effect on 

health and health inequalities via social, economic, 
and physical pathways; work can be considered a 
direct determinant of health disparities (Benach, 
Muntaner, & Santana, 2007; Lipscomb, Loomis, 
McDonald, Argue, & Wing, 2006). Farmworkers 
suffer myriad health consequences of their work. A 
2013 report indicated that agriculture is the most 
hazardous industry for U.S. employees (National 
Safety Council, 2013). In 2011 agriculture was one 
of only two private industry sectors to see an 
increase in occupational injuries over the previous 
year; this increase was driven specifically by higher 
rates of injuries in crop production and animal 
production (U.S. DOL, Bureau of Labor Statistics, 
2012).  
 Much farm labor entails spending many hours 
each day in uncomfortable physical positions, 
including performing repetitive motions that cause 
ergonomic injuries (Getz et al., 2008; United Farm-
workers & Bon Appetit Management Company 
Foundation, 2011; Villarejo et al., 2000). Farm-
workers often do their work while exposed to 
extreme weather conditions that can cause heat 
stress, which sometimes leads to death. They often 
lack access to clean water or toilets. Many are also 
in contact with pesticides, herbicides, sulfur, and 
dust, and experience elevated risks of respiratory 
illnesses, skin conditions, cancer, eye and vision 
problems, and obesity-related chronic diseases. 
Rates of infectious diseases, including tuberculosis 
and parasites, are high among farmworkers (Getz 
et al., 2008; United Farmworkers & Bon Appetit 
Management Company Foundation, 2011; Villarejo 
et al., 2000). In addition, farmworkers experience 
job and housing insecurity, isolated social condi-
tions, and relationships with supervisors that can 
be exploitative or abusive (Getz et al., 2008). 
Despite their responsibility for the nation’s food 
supply, farmworkers suffer from food insecurity at 
disproportionately high rates as compared to the 
rest of the U.S. (Minkoff-Zern, 2014a).  
 Many farmworkers work long enough hours 
that, in other industries, would grant them legal 
access to overtime pay. According to the most 
recent data available from the National Agricultural 
Workers Survey, 50% of farmworkers work over 
40 hours per week. That statistic includes both 
workers hired directly by farm owners and those 
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hired by intermediary labor contractors. A quarter 
of farmworkers work 50 hours per week or more 
(U.S. DOL, 2004).  
 Low income and unpaid income are major 
issues for U.S. farmworkers. Data from the 
National Agricultural Workers Survey (NAWS) 
shows that between 2005 and 2009, about half of 
farmworkers who had worked in the U.S. for an 
entire year or more made under US$20,000 per 
year from all sources of income, including nonfarm 
employment (United Farmworkers & Bon Appetit 
Management Company Foundation, 2011). A study 
in Washington state showed that in 2006, fewer 
than 7% of farmworkers in the state made more 
than US$20,000 per year. The study reported that 
the average annual income of farmworkers in 
Washington state in 2006 was US$12,327 
(Washington State Farmworker Housing Trust, 
2008). Minimum wage violations are common 
among farm employers. A 2011 study in North 
Carolina showed that 45.3% of farmworkers 
without H-2A visas had experienced wage viola-
tions (Robinson et al., 2011). Income to a large 
degree determines the level of health care, shelter, 
nutrition, and transportation to which one has 
access. The ability to meet these basic needs has 
myriad effects on mental and physical health.  
 As the previous passages have established, 
farm work is often performed by the most mar-
ginalized groups of available workers. Social and 
structural inequalities suffered by these groups 
make them willing to do farm jobs. The health and 
economic consequences of this work are thereby a 
result of social inequalities, which fall along lines of 
race, ethnicity, and citizenship. Holmes (2013) calls 
the physically and emotionally injurious effects of 
social inequalities on farmworkers “structural vio-
lence.” In his 2013 book, Fresh Fruit, Broken Bodies, 
Holmes elucidates structural violence by exploring 
the physical suffering of several farmworkers, 
including Abelino:  

The social and political genesis of Abelino’s 
knee pain could not have been clearer. His pain 
was caused unequivocally by the fact that he, as 
an undocumented Triqui man, had been 
excluded by both international market 
inequalities and local discriminatory practices 

from all but one narrow and particularly 
traumatic labor position. This occupation 
required him to bend over seven days a week, 
turning back and forth, in all kinds of weather, 
picking strawberries as fast as he possibly 
could. (Holmes, 2013, p. 94) 

 Agricultural exceptionalism in wage and hour 
protections, collective bargaining rights, and occu-
pational health protections and enforcement 
creates lower standards for farm work than for 
most other forms of work in the U.S. In providing 
fewer protections for those who are already socially 
unequal, it contributes to structural violence against 
farmworkers and further entrenches social inequali-
ties. In order to begin addressing this problem, it is 
important to fill gaps in our understanding of how 
agricultural exceptionalism operates in the U.S.  

Methods 
In this study, we aim to improve understanding of 
how farmworkers are excluded from wage and 
hour protections at the state level. We conducted a 
comprehensive search to identify state labor laws 
and regulations related to the following topics: 
(1) minimum wage; (2) overtime; (3) required rest 
periods; and (4) required meal periods. For all 50 
states, and for each of these topics, we identified 
laws and regulations for the general population of 
workers, as well as for any exceptions or special 
laws for farmworkers. The Robert Wood Johnson 
Foundation’s Public Health Law Research Program 
has developed best practice principles for the 
systematic identification, collection, and analysis of 
laws and regulations. These principles guided our 
approach to data collection and analysis (Anderson, 
Tremper, Thomas, & Wagenaar, 2012).  

Data Collection 
To begin data collection, we defined a set of search 
terms based on the categories of law of interest. 
Initial search terms included “minimum wage,” 
“maximum hours,” “overtime pay,” “rest period,” 
and “meal period.” We refined these search terms 
during early data collection through an iterative 
process, based on the language found in relevant 
laws and regulations. The final set of search terms 
included “minimum wage,” “maximum hours,” 
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“overtime,” “rest period,” “rest&period,” “meal 
period” and “meal&period.”  
 We conducted searches using the above terms 
in WestLawNext between March and August 2014. 
This legal database allows researchers to search 
statutes and regulations for all 50 states. We ran 
searches within the statutory and administrative 
codes for each state. As a quality control measure 
we compared the identified state laws and regula-
tions to publicly available materials created by the 
U.S. Department of Labor (U.S. DOL or DOL) 
(U.S. DOL,Wage and Hour Division, n.d.-b, n.d.-c, 
n.d.-d). The DOL materials contain information on 
general labor laws and regulations as they pertain 
to the majority of workers. These materials do not 
contain information specific to farmworkers. For 
the very few discrepancies that were identified 
between DOL materials and the laws and regula-
tions searched, we consulted the text of the 
relevant law or regulation. These quality control 
measures were particularly important in confirming 
negatives (e.g., some states, such as South Carolina, 
did not have their own wage or hour laws) (U.S. 
DOL, Wage and Hour Division, n.d.-b). When 
states do not have their own wage or hour laws, 
they default to the federal standard (U.S. DOL, 
Wage and Hour Division, n.d.-b). When no state-
level law or regulation could be located, we verified 
its absence through secondary sources. As an addi-
tional quality control measure, we used publicly 
available information from the National Confer-
ence of State Legislatures to confirm whether new 
state labor laws had been enacted, but not yet 
documented in WestLawNext (National Confer-
ence of State Legislatures, 2014). For the three 
states that had enacted laws not yet in WestLaw-
Next, we consulted the state legislature websites to 
obtain the full text of the newly enacted laws.  
 Because the search terms were designed to be 
broad, with the goal of capturing all relevant laws 
and regulations, the search at times retrieved hun-
dreds or thousands of laws and regulations. We 
developed a set of exclusions to ensure that the 
final set of laws and regulations included only 
those relevant to the research question. For 
example, we applied exclusions to laws or regula-
tions related to unemployment insurance, workers’ 
compensation, and child labor. Though these 

exclusions apply to labor protections with degrees 
of agricultural exceptionalism, this analysis focuses 
on laws and regulations that affect the payment 
and working hours of adult, currently employed 
farmworkers. See Appendix A for a full list of 
exclusions.  
 For the relevant laws and regulations retrieved 
via WestLawNext, we captured the full text. A 
second researcher used the search protocol to 
independently capture laws and regulations for a 
randomly selected 10% subsample (i.e., five states). 
The findings of the two researchers were in agree-
ment, save for one instance, which was resolved 
through discussion.  

Data Analysis 
We organized the laws and regulations we had 
identified in a spreadsheet, with a separate sheet for 
each of the following topics: minimum wage, over-
time, rest periods, and meal periods. For each 
topic, the spreadsheet organized the data into four 
variables: continuous (e.g., dollar amount of state 
minimum wage), categorical (e.g. explicit, non-
explicit, or no exception for farmworkers), dichot-
omous (e.g., whether there is a state law or regu-
lation), and qualitative (e.g., description of excep-
tions for farmworkers) variables. Within each topic, 
we organized results by state.  
 We read each law and regulation in its entirety. 
When coding for whether a law or regulation con-
tained an exception for farmworkers, we used the 
following four categories:  

• “N/A”: no relevant law or regulation in 
general for the state. 

• “N”: a relevant law or regulation, but no 
exception was included for farmworkers.  

• “Y”: a relevant law or regulation that contained 
an explicit exception for farmworkers. 
Explicit exceptions could be made clear via a 
statement within the text of a law (e.g., 
clarifying that the law did not apply to 
employers in agriculture). Frequently, 
exceptions were found in a law’s definition of 
“employee.” States were coded as “Y” even 
when there are protections for farmworkers, 
if the protections were weaker than those for 
workers in general.  
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• “NE” (non-explicit): a law or regulation that 
indirectly exempted all farmworkers or much 
of the agriculture industry. For instance, if a 
law or regulation applied only to specific 
sectors of workers (e.g., miners) that were not 
in agriculture, it was coded as “NE” because 
it excluded agriculture (along with other 
industries) by default. States were coded as 
“NE” if they referred to federal law.  

 A second researcher independently coded a 
randomly selected 10% subsample of laws and 
regulations (i.e., for five randomly selected states). 
The two researchers’ coding matched for all but 
one variable for one state. That instance was 
clarified through discussion.4 Throughout both 
data collection and coding, we maintained a 
detailed research protocol.  

Results 
States vary widely in terms of their legislation and 
regulations for minimum wage, overtime, rest 
periods, and meal periods. The following 11 states 

                                                        
4 Specifically, there was disagreement on whether or not 
Pennsylvania should be coded as having its own rest and meal 
period standards for the general population of workers, as the 
state only provides that protection to female workers. The 

have laws or regulations governing all four cate-
gories: California, Colorado, Illinois, Kentucky, 
Maine, Minnesota, Nevada, New Hampshire, 
Oregon, Vermont, and Washington. In contrast, 
the following four states have no laws or regula-
tions for any of the four categories: Alabama, 
Louisiana, Mississippi, and South Carolina. Table 1 
displays the states with and without their own labor 
standards in the categories of interest for this 
analysis.  
 Of the four categories examined, states most 
frequently have laws or regulations pertaining to 
minimum wage (n=45 states) and overtime (n=32 
states). Minimum wage and overtime are also the 
types of laws that most frequently contain explicit 
exceptions for farmworkers. Less than half of all 
U.S. states have laws or regulations pertaining to 
required meal periods for laborers, and less than 
one-quarter of states have standards pertaining to 
required rest periods. Table 2 shows the numbers 
and percentages of states that have their own 
standards with exceptions for farmworkers.  

coders resolved to consider the state as having those 
standards, but explained that particular outcome in the results 
section below via footnotes in the tables.  

Table 1. States With and Without Their Own Labor Standards, by Category of Standards 

Labor standard 
category States with own standards States without own standards 

Minimum wage All states other than those listed at right Alabama, Louisiana, Mississippi, South Carolina, 
Tennessee 

Overtime All states other than those listed at right Alabama, Arizona, Delaware, Florida, Georgia, 
Idaho, Iowa, Louisiana, Mississippi, Nebraska, 
Oklahoma, South Carolina, South Dakota, 
Tennessee, Texas, Utah, Virginia, Wyoming 

Rest periods California, Colorado, Kentucky, Maine, Minnesota, 
Nevada, Oregon, Pennsylvania,a Tennessee, 
Vermont, Washington 

All states other than those listed at left 

Meal periods California, Colorado, Connecticut, Delaware, 
Illinois, Kentucky, Maine, Massachusetts, 
Minnesota, Nebraska, Nevada, New Hampshire, 
New York, North Dakota, Oregon, Pennsylvania,a 
Rhode Island, Tennessee, Vermont Washington, 
West Virginia 

All states other than those listed at left 

a Pennsylvania: The general population of workers in Pennsylvania do not have rest and meal period protections. These standards have an 
exception for female farmworkers, who are provided rest and meal period protections. Male farmworkers are not provided these 
protections.  
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Minimum Wage  
The FLSA mandates that the workers it covers 
receive a minimum of US$7.25 per hour (U.S. 
Department of Agriculture [USDA], 2009). When 
a state law specifies a different amount, employers 
must abide by the more generous of the two laws. 
Forty-five states have their own standards for 
minimum wage. The majority of those states 
establish minimum wages that either match (n=18) 
or exceed (n=19) the federal standard. Some states 
have minimum wage 
standards that differ 
based on the gross 
sales of businesses 
(n=4), or on whether 
or not the business 
provides health 
insurance (n=1). For 
the states whose laws 
or regulations estab-
lish a minimum wage 
lower than US$7.25 
per hour (i.e., Arkan-
sas, Georgia, and 
Wyoming), the fed-
eral standard super-
sedes the state stan-
dard. (See Figure 1.) 
At the time of data 
collection, Washing-
ton had the highest 
state minimum wage 

at US$9.32 per hour (National Conference of 
State Legislatures, 2014). 
 Among the states with their own minimum 
wage laws or regulations, two-thirds have explicit 
exceptions for farmworkers. Sixteen states specify 
that minimum wage standards do not apply to 
individuals employed in agriculture, usually under 
certain specific conditions (e.g., individuals work-
ing for employers who did not use more than 500-
man days of labor in any calendar quarter of the 

Table 2. Number and Percentage of States with Their Own Labor Standards and Exceptions for 
Farmworkers 

Labor standard 
category 

States with own labor standards 
n (% of all 50 states) 

States with explicita  exceptions 
for some or all farmworkers 

n (% of states with standards) 

States with explicit or non-
explicitb  exceptions for some or 

all farmworkers 
n (% of states with standards) 

Minimum wage 45 (90%) 30 (67%) 34 (76%) 

Overtime 32 (64%) 30 (94%) 32 (100%)

Rest periods 11 (22%) 2 (18%) 3 (27%) 

Meal periods 21 (42%) 2 (10%) 4 (19%) 

a Exceptions were considered explicit if they were made clear via text in the body of the law or regulation (e.g., clarifying that the law did not 
apply to agriculture or excluding farmworkers from the definition of employee). 
b Exceptions were considered non-explicit if a law or regulation indirectly included an exception for farmworkers (e.g., if a law or regulation 
applied only to a specific sector of workers [e.g., miners] that were not in agriculture). States were coded as non-explicit if they referred to 
definitions in federal law. 

Figure 1. Minimum Wage Agricultural Exceptions by State, U.S. 

Image created by Johns Hopkins Center for a Livable Future. 

77



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 
www.AgDevJournal.com 

Volume 6, Issue 2 / Winter 2015–2016 99 

preceding year, or individuals who are employed as 
hand-harvest laborers and paid on a piece-rate 
basis) (Ark. Admin. Code § 010.14.1-106, 2014). 
For example, in Maine, employees exempt from 
the minimum wage law include “any individual 
employed in agriculture as defined in Maine 
Employment Security Law…except when that 
individual performs services for or on a farm with 
over 300,000 laying birds” (Maine Rev. Stat. Ann. 
§ 26.663(3)(A), 2014).  
 Exceptions for farmworkers are also found 
frequently in the minimum wage laws’ or regula-
tions’ definitions of terms. In many states’ mini-
mum wage laws, farmworkers are explicitly left out 
of the definition of “employee.” States that exclude 
farmworkers from the definition of, and therefore 
the minimum wage rights given to, employees 
include Delaware, Hawaii, Indiana, Kansas, 

Kentucky, Massachusetts, Minnesota, Nebraska, 
New Mexico, Ohio, Oklahoma, Vermont, Virginia, 
Washington, West Virginia, and Wyoming.  
 Three states have non-explicit exceptions for 
farmworkers in their minimum wage laws. Florida 
uses the FLSA’s criteria for who is covered by 
minimum wage standards (Flor. Stat. Ann. 
§ 448.110(3), 2014). Arizona similarly does not 
cover employees exempted by the FLSA if they 
work at a small business grossing less than 
US$500,000 in annual revenue (Ariz. Rev. Stat. 
§ 23.362(B), 2014; Ariz. Rev. Stat. § 23.362(C), 
2014). Colorado’s Minimum Wage Order only 
applies to certain industry sectors (not including 
agriculture) and those covered by the FLSA (Colo. 
Code Regs. § 7.1103-1:1, 2014).  
 Some states have minimum wage standards 
without exceptions for farmworkers that are equal 

Table 3. States with Their Own Labor Standards, With and Without Exceptions for Farmworkers, by 
Category of Standards 

Labor standard category With exceptions (explicit) With exceptions (non-explicit) Without exceptions 

Minimum wage Alaska, Arkansas, Delaware, Georgia, 
Hawaii, Idaho, Illinois, Indiana, Iowa, 
Kansas, Kentucky, Maine, Massachu-
setts, Michigan, Minnesota, Missouri, 
Nebraska, Nevada, New Hampshire, 
New Mexico, North Carolina, Okla-
homa, Oregon, Texas, Utah, Vermont, 
Virginia, Washington, West Virginia, 
Wyoming 

Arizona, Colorado, Florida, Ohio California, Connecticut, Maryland, 
Montana, New Jersey, New York, 
North Dakota, Pennsylvania, Rhode 
Island, South Dakota, Wisconsin 

Overtime Alaska, Arkansas, California,a
Connecticut, Hawaii, Illinois, Indiana, 
Kansas, Kentucky, Maine, Maryland,a 
Massachusetts, Michigan, Minnesota, 
Missouri, Montana, Nevada, New 
Hampshire, New Jersey, New Mexico, 
North Carolina, North Dakota, Ohio, 
Oregon, Pennsylvania, Rhode Island, 
Vermont, Washington, West Virginia, 
Wisconsin  

New York, Colorado None 

Rest periods Maine, Minnesota Colorado California, Kentucky, Nevada, 
Oregon, Pennsylvania,b Tennessee, 
Vermont, Washington  

Meal periods Maine, Minnesota Colorado, Nebraska California, Connecticut, Delaware, 
Illinois, Kentucky, Massachusetts, 
Nevada, New Hampshire, New York, 
North Dakota, Oregon, Pennsylvania, 
Rhode Island, Tennessee, Vermont, 
Washington, West Virginia c 

a California and Maryland both have overtime protections for farmworkers, but they are lesser protections than those given to most workers. 
b In Pennsylvania, the rest and meal period protections for farmworkers stem from specific laws for that group, in addition to protections specifically 
for female workers, whereas the general population of male workers in Pennsylvania does not have rest or meal period protections. 
c Wisconsin gives migrant workers their own specific standards for meal periods, an exception over the general population of workers in the state. 
Wisconsin is not listed in this row because it does not provide a meal period standard for workers generally.
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to or greater than the federal standards. Those 
states are listed in Table 3 and shown in Figure 1, 
which shows all states that have their own labor 
standards relevant to this analysis and whether they 
have explicit, non-explicit, or no exceptions for 
farmworkers.  

Overtime 
Unless exempt, employees in the U.S. are entitled 
to overtime pay if they work more than 40 hours in 
any one workweek under the FLSA. The FLSA 
defines a workweek as seven consecutive 24-hour 
periods. For hours worked beyond 40 hours in one 
workweek, employees are entitled to overtime pay 
at a rate no less than time and one-half of their 
normal pay rate (U.S. DOL, Wage and Hour Divi-
sion, n.d.-a). The FLSA exempts all farmworkers 
from overtime pay (U.S. DOL, 2008a).  
 As Table 3 and Figure 2 indicate, 32 states 
have their own standards for overtime pay. Every 
state with its own standard for overtime pay has an 
exception for farmworkers. Nearly all of them 
(n=30) contain explicit exceptions for farmworkers. 
Colorado and New York have non-explicit excep-
tions; Colorado grants the right to overtime pay to 
specific industry 
sectors, of which 
agriculture is not 
included, while New 
York refers to federal 
law, which excludes 
farmworkers from 
overtime protections. 
California and Mary-
land both have over-
time protections for 
farmworkers, but 
they are lesser pro-
tections than those 
given to most work-
ers. In California, 
most workers are 
entitled to overtime 
if they work more 
than eight hours in 
one day or over 40 
hours in one work-
week (Calif. Code 

Ann. §510(a), 2014). Farmworkers in California, on 
the other hand, are entitled to overtime if they 
work over 10 hours in one day or more than six 
days in a workweek (Calif. Code Regs. § 8.11140 
(3)(A), 2014). Farmworkers who work seven con-
secutive days are entitled to overtime for all hours 
worked on the seventh day (Calif. Code Regs. 
§ 8.11140(3)(A), 2014). Most Maryland workers are 
entitled to overtime pay after 40 hours of work in a 
week, whereas Maryland farmworkers are entitled 
after 60 hours of work in a week (Maryland Code 
Ann. § 3-420(c), 2014; Maryland Code. Ann. § 3-
415(a), 2014.).  
 As with state standards for minimum wage, 
some states create an explicit exception for over-
time pay for farmworkers by leaving the whole 
agriculture industry out of the definition of 
employee. States that exclude farmworkers from 
the definition of employee as it pertains to over-
time pay are Indiana, Kansas, Kentucky, Minne-
sota, Maine, New Mexico, Vermont, West Virginia 
and Washington. The majority of these exceptions 
are written clearly into the laws. For example, 
Illinois’ overtime standards are not applicable to 
“any employer of agricultural labor, with respect to 

Figure 2. Overtime Agricultural Exceptions by State, U.S.

Image created by Johns Hopkins Center for a Livable Future. 
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agricultural employment” (Ill. Comp. Stat. Ann. 
§ 820.105/4a.(2)(C), 2014).  

Rest Periods  
Federal law does not require that employers give 
employees rest or meal periods. However, when 
employers do offer break periods between five and 
20 minutes, federal law requires those breaks to be 
compensable time (U.S. DOL, n.d.).  
 A minority of states (n=11) have official stand-
ards for rest periods. In six states (California, Colo-
rado, Kentucky, Nevada, Oregon and Washing-
ton), for every four consecutive hours of work, 
laborers must be given 10 minutes of paid rest 
time. Maine and Minnesota have explicit excep-
tions for farmworkers in their rest period standards 
(Maine Rev. Stat. Ann. § 26.663(3)(A), 2014; Maine 
Rev. Stat. Ann. § 26.601, 2014; Minn. Stat. Ann. 
§ 177.23(7)(1-3), 2014; Minn. Stat. Ann. § 177.253 
(1), 2014). (See Figure 3 and Table 3.) 
 Pennsylvania’s standards for rest periods are 
anomalous, as there is a standard only for female 
laborers, in that they cannot legally work more than 
five consecutive hours without a rest period (Penn. 
Stat. § 43.107, 2014). In general, male laborers are 

not entitled to a rest period in Pennsylvania. How-
ever, Pennsylvania has the same standard for sea-
sonal farmworkers, regardless of gender, as it does 
for women (Penn. Stat. § 43.1301.207(c), 2014). In 
the case of Pennsylvania’s rest period standards, 
female farmworkers appear to have a favorable 
exception compared to male laborers in general.  

Meal Periods 
Meal periods of 30 minutes or more are not 
required to be compensable under federal law (U.S. 
DOL, n.d.). Twenty-one states have standards for 
meal periods (see Figure 3). In most cases, employ-
ees are entitled to a 30-minute unpaid meal period 
for some number of consecutive hours worked. 
Maine and Minnesota have explicit exceptions for 
farmworkers in their meal period standards (Maine 
Rev. Stat. Ann. § 26.663 (3)(A), 2014; Maine Rev. 
Stat. Ann. § 26.601, 2014; Minn. Stat. Ann. 
§ 177.23 (7)(1-3), 2014; Minn. Stat. Ann. § 177.254 
(1), 2014).  
 For meal period standards, Pennsylvania and 
Wisconsin stand out. Pennsylvania’s meal period 
standards apply to the same workers as do the 
standards for rest periods, described above. While 

Wisconsin has no 
strict standards for 
meal periods for the 
general population of 
workers (meal peri-
ods are merely 
recommended), 
migrant workers are 
entitled to an unpaid 
period of at least 30 
minutes for more 
than six hours of 
consecutive work 
(Wisc. Ann. Stat. 
§ 103.935(2), 2014).  
 Several states 
with meal period 
standards have 
exceptions for 
employers with a 
small number of 
employees. States 
with such exceptions 

Figure 3. Rest Period Agricultural Exceptions by State, U.S.

Image created by Johns Hopkins Center for a Livable Future. 
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include Connecticut, 
Delaware, Nevada, 
and Rhode Island 
(Conn. Gen. Stats. 
Ann. § 31-51ii(c)(3), 
2014; Del. Code 
Ann. § 19.707(a)(3), 
2014; Nev. Rev. 
Stats. Ann. § 608.019 
(3)(a), 2014; Rhode 
Island Gen. Laws 
§ 28-3-14(b), 2014). 
While these excep-
tions may include 
many farms, this type 
of exception for 
small businesses was 
not counted as an 
agricultural 
exception. 

Discussion 
Laws and regulations for working conditions and 
labor standards—including minimum wage, over-
time pay, and rest and meal periods—exist to 
minimize occupational hazards and to establish 
compensation that is sufficient to meet workers’ 
basic economic needs (Bhatia, Gaydos, Yu, & 
Weintraub, 2013). Though several of these basic 
labor protections have been societally recognized 
as important through federal codification, many 
exclude farmworkers from coverage. The original 
exceptions for farmworkers in U.S. labor law were 
grounded in agricultural employers’ attachment to a 
system that economically disadvantaged non-white 
farmworkers (Linder, 1986). Today, most farm 
owners are still white, while most farmworkers are 
still people of color. The USDA reports that 
according to the 2012 Census of Agriculture, 
although the diversity of farm operators is growing, 
the primary operators of 96% of farms in the U.S. 
are white (USDA, 2014). Over the past several 
centuries, the racial composition of farmworkers 
has gone from being mostly black to mostly 
foreign-born Latino workers (Linder, 1986; United 
Farm Workers & Bon Appetit Management 
Company Foundation, 2011).  
 Our analysis shows that agricultural 

exceptionalism at the state level is far-reaching. 
Many states have established labor protections that 
are equal to or more rigorous than the minimum 
standards set by the federal government. In the 
areas of minimum wage and overtime, most of 
these state laws and regulations have exceptions for 
farmworkers that look much like the federal 
exceptions. Over two-thirds of the 45 states with 
their own minimum wage standards exclude some 
farmworkers from protection. Every state with its 
own overtime standard has an exception for 
farmworkers. The adverse health effects of long 
work hours and low pay are a concern. Given the 
long hours worked by many farmworkers, overtime 
protection is an important area for future legislative 
and regulatory efforts and for public health 
advocacy. 
 State standards in the areas of meal and rest 
breaks were less common than for minimum wage 
and overtime, as were exceptions in those areas. 
Less than half of states have meal period require-
ments, and less than one-quarter of the states have 
rest period requirements. A minority of state meal 
and rest period requirements have exceptions for 
farmworkers. 
 Several factors determine whether states enact 

Figure 4. Meal Period Agricultural Exceptions by State, U.S. 

Image created by Johns Hopkins Center for a Livable Future. 
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policies that go beyond standards set by the federal 
government. States’ policy priorities are determined 
by myriad internal characteristics, including citizen 
demands, interest group demands, the political 
ideology of elected and appointed officials, and a 
state’s resources and obstacles that can support or 
hinder the policy (Whitaker, Herian, Larimer, & 
Lang, 2012). Legislators in states with dominant 
economic interests such as agriculture or organized 
labor tend to protect those interests (Hamm & 
Moncrief, 2012).  
 The history of agricultural exceptionalism 
reveals the strong power of grower interests to 
influence legislation affecting farmworkers 
(Farhang & Katznelson, 2005; Linder, 1986; 
Quadagno, 1995). Interest groups continue to be 
influential in the areas of agriculture and labor 
policy in the twenty-first century (M. Grossmann, 
2012): U.S. agribusiness has contributed financial 
resources to politicians and political parties at the 
federal level. For instance, in the 2012 election 
cycle, agribusiness contributed over US$92 million, 
mostly to Republicans (Center for Responsive 
Politics, 2013a). Crop producers contributed nearly 
US$29 million of that total (Center for Responsive 
Politics, 2013b). Growers, including organic 
growers, have successfully opposed labor legisla-
tion at the state level, including minimum wage 
standards and workplace health and safety 
standards (Getz et al., 2008).  
 Of the laws and regulations of interest in this 
analysis, those that place the greatest economic 
demand on employers tended to have the highest 
rate of exceptions for farmworkers. The ubiquitous 
exceptions for farmworkers in overtime may be 
due to the increased economic demand that over-
time requirements place on employers. Minimum 
wage laws set a standard that overtime protections 
build on, by requiring more pay for more work. 
Agricultural employers have a strong incentive to 
fight state policies that would interfere with federal 
overtime exemptions for their employees. In the 
same vein, the relative lack of exceptions in meal 
period requirements may be attributed to the lack 
of economic burden on employers and farms 
created by these protections. Meal periods are 
generally unpaid nonwork time and, therefore, 
agricultural interest groups have relatively little 

motivation to lobby against such protections.  
 Rest periods are nonwork time that an 
employer must generally pay for, which makes the 
relatively low rate of exceptions for farmworkers in 
this area stand out. Only two of the 11 states with 
rest period standards have explicit exceptions for 
farmworkers. This result may be because many of 
the farmworkers in states with rest period stand-
ards are paid on a piece-rate basis, not hourly. 
Under piece-rate payment, a worker is rewarded 
for the volume of crops picked, rather than the 
number of hours worked. This system incentivizes 
workers to skip rest periods (Cornish, 2015; 
Gallant, 2015). Agricultural employers thus have 
had little incentive to fight for exceptions to rest 
period standards. However, in July 2015 Washing-
ton state’s supreme court ruled that piece-rate 
farmworkers must be paid separately for their rest 
periods at a rate not lower than what they are 
making when they are working (Rowe, 2015). This 
ruling may open the door to similar rulings in other 
agriculture-oriented states with rest period stand-
ards and no exceptions for farmworkers (Cornish, 
2015). 
 California and New York have had vibrant 
farmworker organizing movements in recent 
decades that have won legislative victories in 
farmworker protections (Gray, 2013; Martin, 2003). 
The strength of farmworker interest groups may 
explain why these states stand out as having fewer 
exceptions for farmworkers than most other states. 
For the four labor protections included in this 
analysis, California, New York, Pennsylvania, and 
Wisconsin have relatively strong protections for 
farmworkers. California has its own protections for 
minimum wage, overtime, and rest and meal 
periods, with exceptions for farmworkers only for 
overtime. New York has standards for minimum 
wage, overtime, and meal periods, with no 
exceptions for farmworkers for minimum wage or 
meal period standards. California, New York, 
Pennsylvania, and Wisconsin could serve as case 
studies to understand why and how these states 
have become good examples for protecting 
laborers in agriculture.  
 The states with no standards for any of the 
examined labor protections share some similarities 
that may merit further exploration. For instance, as 

82



Journal of Agriculture, Food Systems, and Community Development 
ISSN: 2152-0801 online 

www.AgDevJournal.com 

104 Volume 6, Issue 2 / Winter 2015–2016 

of early 2015 they are all southern states with 
Republican governors, House, and Senate majori-
ties (The Henry J. Kaiser Family Foundation, 
2015). These characteristics and perhaps other 
similarities in these states may contribute to their 
lack of labor protections. The strength of the 
Republican party in these states may, for instance, 
contribute to legislatures’ relative lack of support 
for labor issues. Democrats generally have a more 
favorable view of the interests of organized labor 
than do Republicans (Newport & Saad, 2011). The 
South’s particular history of labor and politics, 
explored earlier in this paper, may also contribute 
to these similarities.  
 States that have several of their own labor 
standards and also several exceptions may present 
opportunities for advocates, in that labor protec-
tions have already been codified; removing a farm-
worker exception may prove easier than passing 
new labor laws entirely. On the other hand, these 
states may face powerful influences from agricul-
tural employers or a lack of organized farmworker 
interest groups, which may explain why they have 
exceptions for farmworkers for every protection. 
The same two states with exceptions for farm-
workers in meal period standards, Maine and 
Minnesota, have exceptions in rest period stand-
ards. Maine and Minnesota may therefore serve as 
interesting case studies as states that have gone 
farther than most other states in codifying agricul-
tural exceptionalism in their labor protections and 
why that may be. 
 Lack of citizenship and documentation make it 
difficult for farmworkers today to become priori-
ties for policymakers who could remedy agricul-
tural exceptionalism. Agricultural employers out-
weigh farmworkers in economic resources and in 
their rights to vote or organize (Delgado, 1993; 
Haus, 2002; Kammer, 2009; Moody, 2007). Under 
federal law, a farmworker can be fired for joining a 
labor union (National Labor Relations Board, n.d.).                                                         
5 Despite challenges to organizing for improved labor rights 
and conditions, there have been notable successes among 
farmworkers. The United Farm Workers and other 
farmworker unions have gained successes in collective 
bargaining legislation and improved grower contracts (United 
Farm Workers, n.d.). In more recent years, the Coalition of 

States can go above the federal NLRA, which sets 
a policy floor, but only California does so (Agri-
cultural Labor Relations Board, 2013; United 
Farmworkers & Bon Appetit Management 
Company Foundation, 2011). Data from the most 
recent 10 years of the National Agricultural 
Workers Survey showed that only one percent of 
farmworkers have worked under a union contract 
in the previous two years (United Farmworkers & 
Bon Appetit Management Company Foundation, 
2011). Even farmworkers with collective bargain-
ing rights may be fearful of organizing because of 
their lack of citizenship status (Haus, 2002).5 
 The growing alternative food movement has 
the potential to serve as a strong ally to labor in 
improving farmworker conditions (Sbicca, 2015). 
However, the movement has historically been 
more focused on environmental sustainability and 
increasing consumption of good food than on 
labor issues and economic justice (Myers & Sbicca, 
2015). Despite evidence that limited income is a 
critical barrier to consumption of certain foods, 
many alternative food movement projects that aim 
to improve diets do so via education or by increas-
ing availability of good food (Minkoff-Zern, 2014b; 
Myers & Sbicca, 2015). Trends in the alternative 
food movement indicate that the movement tends 
toward white and upper-middle-class biases, which 
often exclude the voices and visions of food 
workers (Sbicca, 2015). In order to better the lives 
of communities facing poverty and diet-related 
diseases and to improve their purchasing power, 
distribution of wealth must be addressed (Myers & 
Sbicca, 2015). The unlivable wages earned by farm-
workers and other food workers should be key 
targets for movements concerned with food justice 
and food sovereignty (Minkoff-Zern, 2014a). Some 
groups working on improved conditions for food 
workers understand that fighting racism is critical 
to ending economic inequality (Sbicca, 2015). 
Increased cross-movement alliances between labor 

Immokalee Workers (CIW) has drawn attention to the poor 
conditions of farmworkers in the Southeastern U.S. via 
collective organizing, strikes and boycotts. CIW’s efforts have 
accomplished several wins in raising wages and improving 
conditions for the farmworkers involved (Coalition of 
Immokalee Workers, 2012). 
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and the alternative food movement are now grow-
ing and have the potential to improve the lives of 
workers in agriculture and other areas of the food 
system. Addressing the state-level agricultural 
exceptionalism that is revealed by this study should 
be one such effort toward strengthening structural 
protections for farmworkers.  

Limitations  
The search process for this study was comprehen-
sively implemented in accordance with best prac-
tices for legal mapping studies. However, it is pos-
sible that some relevant laws and regulations were 
unintentionally excluded in the search process. 
This analysis does not consider the extent to which 
the laws and regulations identified are enforced. 
For those farms that are legally required to provide 
the labor protections examined in this analysis, 
how many are in compliance is not known. 
Record-keeping of regulatory enforcement is poor 
at the federal and state levels, and monitoring 
efforts lack transparency and traceability (United 
Farm Workers & Bon Appetit Management 
Company Foundation, 2011).  
 Finally, based on the results of this analysis, it 
is difficult to quantify the full reach of agricultural 
exceptionalism in U.S. labor policies. Although the 
U.S. DOL defines small farms in terms of “man-
days,” public data sources do not measure labor or 
farm size in this way (United Farm Workers & Bon 
Appetit Management Company Foundation, 2011). 
The incongruence of how farm size and labor are 
measured makes it challenging to understand the 
true impact of exceptions for agricultural labor. 
The exact number of farms and farmworkers that 
are not under state and federal labor protections 
remains unclear. However, based on this analysis, it 
is still evident that the number of farmworkers 
affected by exceptionalism is significant.  

Future Research  
Due to the general paucity of data related to farm-
workers in the U.S., there is a need for future 
research in several areas. More systematic legal 
research is needed regarding other types of 
farmworker protections. Understanding the state-
level legal and regulatory landscape for farmwork-
ers in the U.S. is an important first step in 

identifying protective laws and areas to target 
future efforts. Case studies and legislative histories 
of states with both strong and weak protections 
can help identify best political strategies and 
important pitfalls in making legal progress. Future 
studies that investigate these protections in terms 
of the states’ social conditions at the time of 
enactment or promulgation would be particularly 
helpful in revealing variables that have led to 
agricultural exceptionalism at the state level.  

Conclusion  
Labor protections have been enacted at the federal 
and state levels in the U.S. to ensure a standard of 
living and working for laborers. However, since the 
enactment of several of those protections, farm-
workers have been given categorically fewer rights 
than workers in other industries. Farmworkers 
have been excluded from federal protections con-
sidered basic and crucial in the U.S. for nearly a 
century. This analysis reveals that many states also 
fail to give farmworkers the protections granted to 
most other laborers, especially with regards to 
overtime and minimum wages. This state-level 
agricultural exceptionalism perpetuates the histori-
cal pattern of farm work being performed by only 
the most marginalized populations of available 
workers. The information in this study may be 
used to support future efforts at strengthening 
protections for farmworkers, in terms of helping 
both to identify specific states’ model policies and 
geographic priorities for intervention.   
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Appendix A. List of Terms Excluded from Data Collection  
 

• criminal code 
• wage theft and wage boards 
• unemployment insurance 
• workers compensation 
• specific sectors of irrelevant employment or laborers (e.g., disabled, school teachers, domestic 

workers, etc.)  
• child labor and/or labor done by minors (even if relevant to agriculture) 
• power of commissioners and/or power of regulators 
• standards applicable only to public employees or government personnel 
• standards applicable only to meat inspectors  
• record-keeping requirements 
• enforcement of labor laws 
• tipped employees 
• deductions for room, board, etc.  
• flexible work plans 
• requirements for posting anything in workplaces 
• preemption and local power  
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What is the problem 
with a farm labor 
force composed of 
temporary foreign 
guest workers? Just 
ask Kathern, a truck 
driver, farmworker, 
and mother from 
Moultrie, GA, who 
knows all too well the 
abuses suffered by 
domestic and foreign 
workers as a result of 
the H-2A agricultural 
guest worker 
program. A lifelong 
Georgia resident, 
Kathern was fired in 
September 2010,  
after just three days of 
work, by an employer 
who primarily hires 
H-2A guest workers. 
She explains: >>
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“To me, it’s just like the farmers can take 

advantage of the [guest workers], where 

they can’t take advantage of the Americans-

-you know what I’m saying? Because we 

know the laws when the [guest workers] 

don’t…It’s not fair on their part that they 

come out here and work like they do and 

they [abuse] them like that. And it’s not fair 

on our part, the way they treated us.”

The H-2A program allows agricultural employers 

to hire foreign guest workers on temporary work 

visas to fill seasonal jobs. In order to participate, 

employers must demonstrate a shortage of 

U.S. workers and that their wages and working 

conditions meet certain minimum requirements. 

Yet, as the stories in this report illustrate, the 

H-2A program is fundamentally flawed and 

characterized by rampant abuse of both  

domestic and foreign workers. 

Summary of Findings

No Way to Treat a Guest: Why the H-2A 

Agricultural Visa Program Fails U.S. and Foreign 

Workers, a product of interviews with current and 

former H-2A workers, information from media 

exposés, lawsuits against H-2A employers, and 

the experiences of workers and advocates over 

the past 30 years, demonstrates that: 

 

➜ Guest worker programs drive down wages 

and working conditions of U.S. workers and 

deprive foreign workers of economic bargaining 

power and the opportunity to gain political 

representation.

➜ The H-2A program’s protections for U.S. 

workers and against exploitation of guest 

workers by employers are modest; in fact, they 

are similar to those in the Bracero program 

(1942-1964), which was terminated due to its 

notorious labor abuses.

➜ Once an employer decides to enter the H-2A 

program, the law creates incentives to prefer 

guest workers over U.S. workers. For example, 

the employer must pay Social Security and 

unemployment taxes on U.S. workers’ wages 

but is exempt from paying these taxes on guest 

workers’ wages.

➜ Violations of the rights of U.S. workers and 

guest workers by H-2A program employers are 

rampant and systemic.  The U.S. Department of 

Labor (DOL), which has primary responsibility 

for administering the H-2A program, frequently 

approves illegal job terms in the H-2A workers’ 

contracts. U.S. workers who apply for H-2A 

jobs are rejected or forced to quit. Employees 

at H-2A employers routinely experience wage 

theft and other unlawful practices.

➜ Abuses in the recruitment of foreign 

workers are endemic. H-2A employers and 

their recruiting agents in Mexico and other 

poor countries exploit the vulnerability of 

foreign citizens. Many guest workers must 

pay recruiters for H-2A jobs and enter the 

U.S. indebted, desperate to work, and fearful 

that the loss of their job will lead to financial 

ruin. The H-2A recruitment system has led to 

numerous documented cases of debt-peonage, 

human trafficking, and forced labor.

➜ More than one-half of the farmworkers 

on U.S. farms and ranches lack authorized 
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immigration status. The presence of so 

many undocumented workers deprives 

all farmworkers of bargaining power and 

political influence.  Deporting  all or most 

undocumented farmworkers would be costly 

and impractical, inflict harm on hundreds 

of thousands of hard-working farmworkers 

and their families, many of whom are United 

States citizens, and deprive agriculture of 

the workforce it needs to produce our fruits, 

vegetables and livestock. 

Recommendations

This report culminates in a series of 

recommendations to reduce the violations 

of the modest labor protections in the H-2A 

agricultural guest worker program, fix our 

broken immigration system, and empower 

farmworkers to improve their wages and 

working conditions, occupational safety, health 

and access to justice. Foreign guest workers 

should not be treated as disposable human 

machines, nor should they be used to deprive 

U.S. workers of available jobs or to undermine 

wages and working conditions of U.S. workers. 

H-2A guest workers should be treated with 

dignity. Ultimately, the people who put food 

on our tables should have the opportunity to 

become full-fledged immigrants on a path to 

citizenship. Key recommendations include:  

➜ Cracking Down on Abusive Employers: DOL 

should increase oversight and enforcement 

in the H-2A program. DOL must address 

illegal job terms and program violations more 

effectively, including rejecting terms aimed at 

discouraging U.S. workers, obtaining complete 

remedies for victimized workers, imposing 

fines on employers that deter illegal conduct, 

and barring employers from the program when 

serious violations occur.

➜ Ending Systemic Abuses During Recruitment: 

The Administration should exercise jurisdiction 

over H-2A recruitment abroad and hold 

employers accountable for the actions of their 

recruiters. The root of much guest worker 

exploitation lies in the foreign country when 

the workers are recruited, yet our government 

does almost nothing to protect workers 

during the recruitment process. Recruitment 

practices, including discrimination, that would 

be illegal if they occurred in the United States 

should not be tolerated just because they 

occur abroad. DOL should shine light on the 

dark world of labor recruitment, examine the 

international recruitment mechanisms that 

result in foreign workers’ indebtedness, and 

hold employers accountable when recruiters 

and contractors acting on their behalf  

violate the law.

➜ Collaboration with Local Stakeholders: DOL 

should work closely with farm labor unions 

and other advocacy organizations to educate 

and empower workers to prevent and remedy 

abuses by employers.   

➜ Wages and Labor Protections that Protect 

U.S. and Foreign Workers: H-2A program 

wage rates and labor protections should 

be strengthened to improve wages and 

working conditions to attract and retain U.S. 

farmworkers and stop abuse of guest workers.  
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immigration status, no matter how many 

seasons they return to the U.S. on an H-2A visa, 

deprives them of the opportunity to better 

their conditions. Congress should apply the 

concept of a free labor market and our history 

as a nation of immigrants to the H-2A program.  

➜ A Compromise to Ensure a Stable, 

Decently Treated Workforce: Congress should 

pass the Agricultural Jobs, Opportunities, 

Benefits, and Security Act (AgJOBS). 

AgJOBS is a bipartisan compromise between 

growers and farmworker groups that would 

allow currently unauthorized farmworkers to 

earn legal immigration status by continuing 

to work in U.S. agriculture, make balanced 

changes to the H-2A program, and provide U.S. 

growers with a stable, productive, and decently-

treated farm labor force.   

The financial incentives for H-2A employers 

to prefer guest workers over U.S. workers, 

including exemptions from Social Security 

and unemployment taxes, should be removed.  

Proposals in Congress to reduce H-2A wage 

rates and labor protections or to create 

entirely new guest worker programs with little 

or no protections should be rejected.

➜ Freedom to Change Employers and Become 

Full Members of Society: Congress should 

revise the status of H-2A workers to reduce 

their vulnerability. H-2A workers should be 

allowed the freedom to change employers 

and should be given the opportunity to earn 

immigration status. Guest workers’ forced tie 

to a single employer leaves them reluctant to 

challenge illegal or unfair employer practices. 

Similarly, their inability to obtain a permanent 
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Each year, thousands of 
workers from countries 
around the world leave 
their homes to spend a few 
months harvesting crops on 
American soil. Participants 
in the H-2A temporary 
foreign agricultural worker 
program, these “guests” 
have often paid significant 
sums to recruiters and 
government agencies to 
obtain jobs, visas, and 
transportation. They expect 
to work hard at jobs for 
which American workers 
are unavailable. They expect 
to be provided with livable 
housing and safe working 
conditions. And they expect 
to earn enough to return 
home and feed themselves 
and their families.  >>
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Yet when they arrive in the United States, 

many H-2A workers find a much harsher reality. 

Social and geographic isolation, lower than 

advertised wages, less work than promised, dirty 

and dilapidated housing, dangerous working 

conditions, and even forced labor or slavery typify 

the experience of many guest workers. Some have 

been brought to replace domestic workers who still 

want the work and are entitled to such jobs.  But, 

allowed to work only for a single employer who can 

send them home at will, most H-2A workers are too 

fearful of retaliation to speak out about these harsh 

(and frequently illegal) working conditions. 

This report, No Way to Treat a Guest, documents 

the inherent flaws of the H-2A program and the 

abuses that result. The H-2A program allows 

agricultural employers to hire foreign workers 

on temporary work visas to fill seasonal jobs 

when they can demonstrate a shortage of U.S. 

workers and that their wages and working 

conditions meet certain minimum requirements. 

Short summaries of the history, legal framework, 

and current location of H-2A jobs provide 

the background necessary to understand the 

program. The bulk of this report explores the 

various ways in which the H-2A program harms 

both U.S. and foreign farmworkers, using 

examples of abuse from recent media and 

lawsuits. Real-life stories, summarized from 

interviews conducted by Farmworker Justice 

with both domestic workers and H-2A workers, 

illustrate the effects of these abuses on workers.1 

These stories are a wake-up call to 

policymakers and others who are searching for 

solutions to ensure an adequate supply of farm 

labor and continued production of abundant, 

safe, healthy food on the nation’s farms and 

ranches. Currently, the majority—50% to as 

much as 70%—of the nation’s 2 to 2.5 million 

farmworkers lack authorized immigration 

status. Many of the rest are U.S. citizens or 

lawful permanent resident immigrants. Though 

H-2A guest workers account for only a small 

percentage of farmworkers in the U.S, their 

treatment sets the bar low for the entire 

agricultural industry, and their availability 

depresses wages and working conditions for 

U.S. workers. 

More than 

50%
of the farmworkers 
on U.S. farms and 

ranches lack authorized 
immigration status.  

Deporting them 
all would decimate 

American agriculture. 
In fixing our broken 
immigration system, 
skilled, law-abiding 

farmworkers should be 
given the opportunity to 
earn legal immigration 

status and continue their 
work in agriculture.

1 	 Workers’ last names and the names of their employers have been omitted to protect them from possible retaliation. Some workers have 
also requested that false names be used to further protect their anonymity.
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In the ongoing contentious debate about 

immigration policy in the U.S., some portray guest 

worker programs as necessary to provide a legal 

and stable labor force in industries, particularly 

agriculture, where the work is seen as undesirable 

to most Americans. Yet the abuses endemic to 

the H-2A program suggest that guest worker 

programs cannot and should not be the model for 

America’s farms. The creation of a large temporary 

workforce with few rights, no freedom to change 

employers, and no path to permanent status not 

only harms both U.S. and domestic workers, but 

also runs contrary to our nation’s commitment to 

economic and political freedom. Ours is a nation of 

immigrants, not of guest workers. 

Instead, Congress should give undocumented 

farmworkers an opportunity to earn legal 

immigration status. If allowed to continue 

at all, the H-2A program should remain a 

supplementary source of labor in times of bona 

fide local labor shortages. Some policymakers 

and employers call for radically de-regulating the 

H-2A program by slashing wage rates, eliminating 

housing requirements, weakening labor 

protections and reducing government oversight. 

But this report makes clear that, on the contrary, 

the H-2A program’s abuses need to be addressed 

through increased labor protections, oversight 

and enforcement.

A HISTORY OF 
AGRICULTURAL GUEST 
WORKER PROGRAMS

The search for a cheap, seasonal, farm labor 

force to produce America’s food while maximizing 

the profits of U.S. agribusiness has nearly 

always begun abroad. From the beginning of 

the American colonies, the importation and 

oppression of slave labor allowed growers 

of cash crops—including tobacco, sugar, and 

cotton—to minimize labor costs while maintaining 

a stable, highly productive workforce. Similar 

concerns led 19th century growers establishing 

new farms on the frontier to use low-paid 

seasonal agricultural workers from China, 

the Philippines, and Japan.2 The economic 

desperation and tenuous immigration status 

of foreign farmworkers, along with racial 

discrimination, deprived them of bargaining 

power with their employers and of political power 

to affect the policies of the U.S. government.  

The first bracero (literally, “strong-arm”) guest 

worker program was created in 1917 at the behest 

of growers, who argued that World War I had 

created a labor shortage crisis in agriculture. 

The program allowed more than 70,000 Mexican 

workers to enter the US temporarily for work 

in cotton and sugar beets.3 Though it ended in 

1921, many workers stayed after their term of 

employment, some because employers refused 

to pay for their transportation home. The Great 

Depression led to a crackdown on immigrant 

workers, who were seen as a threat to American 

workers, and many of the former braceros were 

repatriated to Mexico.4

The onset of World War II led to renewed 

grower complaints of a labor shortage, despite 

pronouncements by the Secretary of Labor 

that there were 1.6 million surplus domestic 

farmworkers.5 A new bracero program 

was established in 1942 through a bilateral 

agreement between the governments of the 

U.S. and Mexico. Over the next 22 years, an 

estimated two million Mexican men entered the 

U.S. to work as braceros.6

The bracero program became notorious for 

the rampant abuse of foreign workers, despite 

significant legal protections for both domestic 

and foreign workers. For example, workers 

were guaranteed sanitary housing, access to 

medical care, round-trip transportation, and 

the prevailing wage for their task and crop. 

They were not to be used as strikebreakers.7 

In practice, however, few braceros were willing 

to speak up to enforce their rights, because 

they were tied to a single employer, and 

renewal of their contract depended on the 

employer’s good will.8 Many were cheated out 

of wages. Housing conditions were deplorable. 

Workers were transported in unsafe vehicles 

and were denied access to healthcare. The 

“The H-2A guest 
worker program, 
like the infamous 
bracero program, 

is not a practical or 
humane solution to 

ensuring a productive 
and available farm 

labor force. The H-2A 
system virtually 

guarantees foreign 
workers will be 

exploited during 
recruitment abroad 
and in the fields of 

this country, and that 
U.S. farm workers will 
lose job opportunities 
and suffer depressed 
wages. The impact of 
mandatory E-Verify 
would be millions of 
new guest workers 
in agriculture on 

top of the millions 
of undocumented 

workers already here. 
The H-2A law and its 

enforcement should be 
strengthened to reduce 

abuses. But the only 
equitable and practical 
answer is for Congress 
to allow farm workers 

who are currently 
undocumented to 
earn legal status by 
continuing to work  

in agriculture.”

—Arturo Rodriguez, 
president, United Farm 

Workers of America

2	 Phillip Martin, Importing Poverty: Immigration and the Changing Face of Rural America (New Haven: Yale University Press, 2009), 20-23.
3 	 Martin, 23-24. 
4 	 Garry G. Geffert, “H-2A Guestworker Program: A Legacy of Importing Agricultural Labor” in The Human Cost of Food: Farmworkers’ Lives, 

Labor, and Advocacy, ed. Charles D. Thompson and Melinda F. Wiggins (Austin: University of Texas Press, 2002), 115.  
5 	 Deborah Cohen, Braceros: Migrant Citizens and Transnational Subjects in the Postwar United States and Mexico (Chapel Hill, NC: University 

of North Carolina Press, 2011), 22. 
6 	 Martin, 28. 
7 	 Cohen, 22. 
8 	 Ernesto Galarza, Merchants of Labor: The Mexican Bracero Story (San Jose, CA: The Rosicrucian Press, 1964), 237. 
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availability of braceros undercut the wages of 

U.S. workers.9 In many locations where large 

numbers of braceros filled jobs, their lack 

of economic bargaining power meant that 

they could not seek wage increases; thus, the 

“prevailing wage” in such places stagnated 

and became unattractive to U.S. workers.  In 

short, conditions were in many ways similar 

to today’s H-2A workers, but the large scale of 

the bracero program captured the attention 

of the labor and civil rights movements and 

eventually the public. 

Congress finally shut down the bracero program 

in 1964, but left in place another avenue to 

“import” foreign workers, the H-2 program.10 

This program began during World War II and 

became codified in the immigration law in 1952. 

For many years, it was used mostly by East Coast 

apple growers and by Florida sugar cane growers 

to hire workers from the Caribbean. The H-2 

program’s provisions were similar to those in the 

bracero program, but it was not accompanied 

by government-to-government agreements. 

Abuses in the sugar cane industry were rampant, 

generating significant publicity and lawsuits.11

The Immigration Reform and Control Act (IRCA) 

of 1986 separated the H-2 program into two 

temporary worker programs: H-2A for agricultural 

workers and H-2B for non-agricultural workers. 

Both programs continue to be marked by worker 

abuses to this day, even as they expand into new 

industries and sectors. The H-2A program, in 

9 	 “Bittersweet Harvest: The Bracero Program, 1942-1964, Broken Promises,” National Museum of American History, online at http://ameri-
canhistory.si.edu/exhibitions/small_exhibition.cfm?key=1267&exkey=770&pagekey=780.  

10 The law that governs the H-2A program (8 U.S.C. §1188) uses the term “import” when referring to the human beings who are brought to 
work in the United States on temporary work visas. While the term “import” is associated with commodities, the U.S. Constitution used 
that term to refer euphemistically to chattel slavery. 

11 For example, Stephanie Black’s film “H-2 Worker” (1990), won awards at the Sundance film festival for its exposé of worker exploitation in 
the Florida cane industry.

Decades of experience 
have revealed that 

guest worker programs 

drive down 

WAGES 
and working 

conditions of U.S. 
workers, and deprive 

foreign workers of 
economic bargaining 

power and the 
opportunity to  
gain political  

representation.

David (Salinas, CA)
A FARMWORKER’S STORY

David, now 80, looks back fondly at the relationships he made as 
a bracero in the 1950s. “We thought of each other as brothers. We 
all got along very well,” David said of his fellow workers.

Yet his description of his bracero experience makes clear the 
powerlessness and vulnerability of the men who came north to 
pick American crops. In large part, this was due to the abundant 
supply of willing young Mexican men desperate for a job. David 
fit this bill. A native of Zacatecas, Mexico, he traveled three days 
to the contracting office in Chihuahua, where he found 20,000 
people angling for work. He slept in a ditch near the train station 
for one month, only to be sent home when they announced that 
the visas had all been distributed.

But David did not give up, and he finally got a visa and a job 
to drive tractors in Texas. Once in the U.S., the braceros were 
fumigated and sprayed with DDT before being shipped off to their 
workplaces. “We were shoved into the trucks, just like they do 
with animals,” said David. 

Like the H-2A program of today, David was tied to a single 
employer. When the contract was over, he had to return to 
Mexico. David travelled back and forth a number of times, each 
time obtaining a new contract, sometimes lasting just 40 days. He 
worked in Texas, Arkansas, and California. He picked cotton and 
was a tractor driver in corn, sorghum and other crops.  

Living situations varied depending on the employer. During 

one contract, David lived in 
crowded tin barracks filled with 40 
workers or more. Workers slept in 
bunk beds in the same room with the 
stoves and kitchen facilities.

In Texas, David worked 12-hour days 
and was paid 50 cents an hour. But the desperation 
for work meant that no one demanded to see a contract or better 
pay. “No one asked [about wages] because they needed the work,” 
said David. 

David returned home after his last bracero contract in 1958. 
He returned to the U.S. in 1960 on a permanent work visa. David 
settled down in Salinas, studied welding, and started a family. He 
now has six children and nine grandchildren.

In the early 2000s, David and other former braceros 
discovered that the Mexican government had never repaid 
them the wages withheld in “savings accounts,” legally 
guaranteed to them upon return to Mexico. Though the 
government agreed in 2008 to pay up to $3,500 to those 
who could prove they had been braceros, David no longer 
had any documentation. “I fought and tried to get it,” said 
David. But he ultimately failed to obtain even this token of 
acknowledgement for the years spent as a low-paid temporary 
worker in America’s fields.    
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Gilberto, Francisco, Gabriel, and Ramon 
(Yuma County, AZ)

A FARMWORKER’S STORY

These four men, all legal permanent residents of the United 
States, live in the border region of San Luis, Arizona/
Sonora. With more than 50 years of farm work between 
them, they are hardly the inexperienced Americans that 
some growers claim are the only alternative to H-2A.

In June, 2009, all four obtained jobs harvesting melons 
for a farm labor contractor. Every day a bus would pick 
them up at 1:00 am for the two and a half hour trip. 
Sometimes they’d have to wait another two hours to enter 
the fields. Though the work ended around 3:00 pm, often 

the bus did not arrive for another two hours. The 
men said they were not paid for the time 

spent on the bus, nor for the time 
spent waiting to enter the fields 

or board the bus.
One afternoon a few 

weeks into the season, 
the bus did not arrive to 
take them home. They 
heard that their bus had 
been diverted to pick up 

H-2A workers. The crew 
was forced to walk miles in 

the hot desert to find the nearest phone. Finally, at around 
midnight, the labor contractor arrived to drive them home. 

Sure enough, when reporting to work the next day, the 
crew was told that they had been fired and replaced by 
H-2A workers. “They told us there was no work for San Luis 
people,” said Gabriel. But why choose H-2A workers over 
domestic residents? Gabriel explained that while the domestic 
workers would finish working in the early afternoon, the 
employer could make the H-2A workers work longer hours, 
through the hottest and most dangerous part of the day. 

Not only had they been abandoned in the fields, but 
they were now jobless. Francisco expressed his frustration: 
“I felt really bad because at that time there was not a lot of 
work available. I needed work…the contractor should be 
punished for what he did to us so it will not happen to  
other workers.”

Yet the employer was not punished. Though over 80 
complaints of unpaid wages and violations of employment 
terms for this employer were submitted to DOL during 
summer 2009, DOL has continued to allow the contractor to 
employ more H-2A workers, approving its request for nearly 
700 workers in the fall of 2009 and more than 1,160 workers 
in summer and fall 2010.

the tradition of the agricultural guest worker 

initiatives that came before it, provides growers 

with an endless supply of physically strong, 

economically vulnerable, politically powerless 

workers from poor countries, who will work to 

the limits of human endurance in dangerous 

conditions for low wages.    

REGULATORY FRAMEWORK:
LESSONS FROM 
DECADES oF ABUSES

 
Recognizing that guest worker programs 

leave workers—both domestic and foreign—

open to exploitation and abuse, policymakers 

since World War II have instituted procedures 

and labor protections for workers. The 

current H-2A regulations were codified by the 

Reagan Administration in 1987. Yet over the 

years, employer groups have lobbied hard to 

“streamline” the program. In the final days 

of the second term of the George W. Bush 

Administration, the Department of Labor 

(DOL) substantially revised the H-2A program 

regulations, removing many labor protections, 

slashing wage rates and reducing government 

oversight. In 2010, the Obama Administration 

reversed these changes and restored most of 

these provisions.

The law and regulations governing the H-2A 

program require that in order to accept an 

employer into the program, the Department 

of Labor must certify that (1) there are not 

enough U.S. workers “able, willing, qualified, 

and available” to perform work at the place 

and time needed; and (2) the wages and 

working conditions of U.S. workers will not 

be “adversely affected” by the importation 

of guest workers. In theory, the law means 

that employers must recruit and hire qualified 
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U.S. workers before hiring guest workers. In 

addition, the employer must offer and provide 

wages and other job terms high enough to 

attract and retain U.S. workers.  

The labor certification process required by the 

H-2A law, in theory, demands more government 

oversight and employer accountability in the 

H-2A application process than the attestation 

process in place for the H-1B program for higher-

skilled jobs, for example.12 In practice, however, 

the additional scrutiny of employers and their 

job terms that should happen under labor 

certification rarely occurs. In Fiscal Year (FY) 

2009, DOL certified 94% of the worker positions 

requested by growers13 and routinely approved 

applications that contained illegal job terms.

Below is a list of the key H-2A program rules 

that, in theory, are supposed to protect workers. 

Unfortunately, in practice, many are not 

adequately enforced, and others have flaws 

leading to abuses:

Wages offered by H-2A growers must be 

the highest of: (a) the local labor market’s 

“prevailing wage” for a particular crop as 

determined by DOL and state agencies; (b) 

the state or federal minimum wage; or (c) the 

“adverse effect wage rate” (AEWR), an hourly 

wage determined by DOL for each state based 

on the USDA’s annual Farm Labor Survey 

of average regional hourly wages for non-

supervisory crop and livestock workers.  In 

most cases, the AEWR is the highest rate.  

➜  In theory, this protects U.S. farmworkers 

by ensuring that growers cannot undercut 

their wages, and protects vulnerable 

foreign workers who would feel compelled 

to accept a substandard wage. 

➜ In practice, the wage levels are 

based on surveys of wage rates that are 

depressed because they include earnings 

of undocumented workers, not just U.S. 

workers. The wage rates are also outdated 

because they are based on the previous 

year’s surveys. In addition, many growers 

violate the wage requirements. 

Recruitment of U.S. workers must occur through 

the interstate employment service system and 

through private-market efforts to find and hire 

farmworkers. Growers must post job orders with 

the state workforce agency (SWA) between 60 and 

75 days before the date of need.  Job qualifications 

and requirements must be reasonable and must not 

discriminate against U.S. workers. 

➜ In theory, this protects U.S. workers by 

ensuring that growers attempt to hire U.S. 

workers first.

➜ In practice, growers’ recruitment of 

U.S. workers often is inadequate and 

many employers impose inappropriate  

job requirements to “scare away”  

domestic workers.

“Fifty Percent Rule” requires employers to hire 

any qualified U.S. worker who applies for work 

until one-half of the season has ended. 

➜ In theory, this protects U.S. workers’ jobs 

by preventing growers from choosing an H-2A 

guest worker over a qualified U.S. worker and 

by mandating that farms hiring additional 

workers for peak harvesting time must 

continue to accept domestic applicants. 

➜ In practice, many U.S. workers are not 

offered available jobs at H-2A employers or 

are quickly forced to quit.

“Three-fourths work guarantee” requires that 

employers offer recruited workers at least 3/4 of 

the number of working hours in the work period 

outlined in the contract (except when impossible 

due to “Acts of God”) or pay wages for any 

shortfall in work opportunities. 

➜ In theory, this protects U.S. and foreign 

workers by discouraging over-recruitment 

and guaranteeing income for migrant workers 

who have traveled long distances to work.

➜ In practice, many workers are not paid  

all the wages they are promised under the 

three-fourths guarantee.

Housing that meets DOL standards for 

temporary labor camps must be provided at no 

cost to the workers who do not live in the local 

area. Employers must also provide three meals 

a day (at a cost to the worker) or, alternatively, 

convenient cooking and kitchen facilities for 

workers to make their own meals.

➜ In theory, this serves as an important 

safeguard against homelessness, 

12 The attestation process allows employers to promise compliance with the H-1B requirements. DOL takes this promise at face value during 
the application process, with the assumption that it will later audit employers for compliance. By contrast, certification in the H-2A pro-
gram means that DOL must review employment contracts and verify the employers’ compliance before approving H-2A applications. 

13 “The Foreign Labor Certification Report: 2009 Data, Trends, and Highlights Across Programs and States,” U.S. Department of Labor, 
Employment and Training Administration, Office of Foreign Labor Certification (2010), online at: http://www.foreignlaborcert.doleta.gov/
pdf/2009_Annual_Report.pdf

“The treatment of 
temporary guest 

workers is of great 
importance to the civil 

rights community 
because guest 

workers face severe 
social and economic 

discrimination as 
well as a shortage of 

labor protections. 
Guest workers have 
long been the most 

vulnerable and poorly 
treated workers 

among us. Ending the 
abuse of guest workers 
in America’s fields and 
giving them a chance 
to earn legal status is 
critically important 
and will also help 

ensure the fair 
treatment of America’s 

farmworkers.”

—Wade Henderson, 
president and CEO 
of The Leadership 

Conference on Civil 
and Human Rights
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acknowledging that both foreign and 

U.S. workers would have trouble finding 

temporary accommodations in rural areas 

with limited housing.

➜ In practice, housing is often appallingly 

substandard, oversight is lax, and farmworker 

advocates have been prevented from meeting 

workers in their homes, which growers claim 

is their private property. In some locations, 

employers claim that workers are “local” and 

can commute to their own homes each day, 

even when they have overly long commutes.

Transportation costs incurred by the worker 

to arrive at the place of employment must 

be reimbursed by the employer after workers 

complete half the season. Employers must 

pay the cost of returning home for those who 

complete the full season.

➜ In theory, this facilitates recruitment  

of migrant domestic workers from outside of 

an employer’s immediate location,reduces 

the debts incurred by foreign workers on 

their way to the U.S., and ensures that 

foreign workers can afford to return home.

➜ In practice, workers are routinely fired 

or coerced to sign voluntary quit forms 

before the end of the contract to subvert 

this requirement. 

Workers compensation must be provided for 

occupational-related injuries.

➜ In theory, this protects both U.S. and 

foreign workers by ensuring medical care 

for injured workers and that the cost of 

health care for work-related injuries will not 

be borne by the worker. 

➜ In practice, employers send injured 

foreign workers home after being 

injured, making it very difficult to 

access workers’ compensation.

The modest legal protections put into place 

by DOL, many of which also existed under the 

bracero program, have not changed the inherent 

and systemic problems with the H-2A program. 

DOL oversight is lax, and most applications are 

approved, even for growers publicly known to 

ignore the law. The H-2A program continues to 

displace U.S. workers, and leads to rampant abuses, 

including wage theft, discrimination, and even debt-

peonage. These abuses, with personal examples, 

are discussed in further detail in the next section.

Growers complain 
that government 

oversight makes the 
H-2A program too 
difficult and costly 

for them to use. But 
they bring scrutiny 
upon themselves by 
routinely failing to 
comply with rules 

designed to protect 
workers. Growers’ 

H-2A applications far 
too often contain

ILLEGAL OR
QUESTIONABLE 
job terms that would 

be easy to correct 
before submission 
to DOL. Troubling 

job terms that 
H-2A growers have 
frequently sought 
to impose include, 
for example, past 

experience or 
employer references 

for entry-level 
field work (aimed 

at discouraging 
U.S. workers from 
applying); inflated 

“productivity” 
requirements (to 

provide excuses for 
firing workers); and 

demands that workers 
agree to give up their 
rights to pursue legal 

remedies in court. 
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Why Do Employers Use 
Guest Workers?

Employers have a long history of advocating 

for access to temporary foreign agricultural 

workers. In most cases, once growers enroll in the 

program, they never return to hiring domestic 

labor. But why do growers like H-2A workers 

so much?  H-2A workers are an extraordinarily 

productive labor force employed at relatively low 

cost, for the following reasons:

1.  Foreign workers are economically desperate. 

Most H-2A workers come from home countries 

plagued by economic crises and poverty. They 

are thus willing to accept wages and working 

conditions that U.S. workers could never afford to 

accept due to the high cost of living in the U.S. 

 

2.  Temporary workers lack full rights. H-2A 

workers have limited, non-immigrant status, and 

cannot stay in the U.S. beyond their work term 

with a particular employer. Workers are tied to 

the employer who brought them to the country 

and can only work for that employer. Most are 

hesitant to report abuses because employers 

can freely fire (and deport) “troublemakers,” or 

decide not to re-hire them again.  H-2A workers 

are excluded from the main employment law 

for farmworkers. Additionally, foreign workers 

generally lack knowledge of U.S. laws and 

employment norms and may not know when an 

employer is breaking the law.

3.  Employers can “hand-pick” a certain 

demographic of workers. Our government has 

not sought to apply U.S. anti-discrimination 

laws to H-2A employers’ recruitment of foreign 

workers that occurs abroad. Growers thus can 

pick their ideal workforce—mostly young men 

removed from daily family obligations who will 

work long hours for low pay.

4.  H-2A employers are exempt from paying 

Social Security and unemployment taxes on 

guest workers’ wages. Since H-2A employers must 

pay federal social security and unemployment taxes 

if they hire U.S. workers, they can save substantial 

money by hiring guest workers.

5.  Employers can avoid the wage demands of 

the labor market. Once an employer receives 

approval of its job offer from the Department of 

Labor, it may reject qualified U.S. workers who 

seek a higher wage or an extra benefit, such 

as paid sick days, and fill the slot with a guest 

worker willing to accept the approved terms. 

Similarly, a demand for higher wage rates by 

a labor union can be easily rejected. Thus, the 

minimum wage rates and other job protections 

required by the H-2A program usually become 

the maximum that a worker can hope to attain 

and that an employer need offer.     

It is clear that a vulnerable foreign labor 

force allows employers to squeeze out 

maximum productivity at minimal labor cost. 

But an important question remains: Why 

can agricultural employers access unlimited 

numbers of foreign guest workers while 

employers in other industries must compete 

for workers in the labor market?

Who Uses H-2A? 
An Analysis of DOL Data

The H-2A program historically has been 

concentrated in particular geographic areas 

and crops, but it has spread to new states and 

crops in the last decade. Every state had H-2A 

“Everyone is hurt 
when growers abuse 

the guestworker 
program…Not only do 
the guestworkers suffer, 
but U.S. workers are cut 
out of the labor market, 
and the growers gain an 
unfair advantage over 

their competitors.” 

—Mel Fowler-Green, 
Southern Migrant Legal 

Services, Texas RioGrande 
Legal Aid, quoted in 

Southern Migrant Legal 
Services, Press Release: 

Workers Sue East 
Tennessee Tomato Farm 

For Discrimination  
and Retaliation  
(Apr. 12, 2011)  
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workers in fiscal year (FY) 2010 (see Figure 1). 

H-2A workers make up a significant section of the 

workforce in North Carolina tobacco, New York 

apples, Louisiana sugarcane, and Florida citrus. 

They pick strawberries in California, harvest onions 

in Georgia, and cut lettuce in Arizona. Some H-2A 

workers even labor in the wheat fields of Texas 

and the corn fields of Minnesota. In short, H-2A 

workers are involved in nearly every segment of the 

agricultural industry in the United States. Still, at 

approximately 80,000 certified positions, the H-2A 

14 Analysis by Farmworker Justice based on data from H-2A Disclosure Database at http://www.flcdatacenter.com/CaseH2a.aspx. Analysis of 
the H-2A disclosure data file requires careful assessment, as the database contains some duplicate records for the same application.  This 
occurs when a master application is submitted by a grower association filing as joint employer with its members, and both the master ap-
plication and employers’ requests are entered into the data file separately using the same case number. Therefore, to avoid double count-
ing, we used only the record with the largest (summary) number from the column, “Number of Workers Requested” for records with the 
same case number. Source: Personal email from Charnessa Hanshaw, Program Management Analyst, Office of Foreign Labor Certification.

program represents only a small percentage of the 

nation’s 2 to 2.5 million agricultural workers.  

North Carolina has been the state most heavily 

invested in the H-2A program during the last 15 

years, with 9,387 positions certified in FY 2010, 

comprising nearly 12% of the national H-2A 

workforce. Other states with more than four 

thousand H-2A positions in FY 2010 included 

Louisiana, Georgia, Florida, Kentucky, and 

Arizona (see Figure 2). 

Figure 1: Number of H-2A Workers Certified by State (FY 2010) 14
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top six H-2A states, with the exception of 

Louisiana, had a 2010 average unemployment 

rate higher than the U.S. average of 9.6%. In 

North Carolina, for example, the 2010 average 

unemployment rate was 10.6%.17

 

Yet, because the H-2A program lacks an 

adequate test of the labor market, employers 

who could have recruited and hired U.S. 

workers were permitted by DOL to hire foreign 

guest workers instead.

The expansion of the H-2A program has 

continued during an economic downturn and high 

unemployment (see Figure 3). In FY 2005, the 

DOL’s Office of Foreign Labor Certification (OFLC) 

approved 48,336 H-2A positions. In FY 2009, 

OFLC approved 86,014, an increase of nearly 

80% in just four years.16 

 

There are U.S. workers who want agricultural 

jobs, but the H-2A program often allows 

employers to avoid hiring them. All the 

Figure 2: Top 15 H-2A States (FY 2010)15

Figure 3: Increase in H-2A Requests and Certifications (FY 2005-2009) 18

The H-2A program’s 
protections for  

U.S. workers’ job  
preference and 

against exploitation  
of guest workers by 

employers are  
modest; in fact, they 

are similar to those in 
the bracero program 
(1942-1964), which 

was terminated  
due to its 

Notorious
LABOR ABUSES.

North Carolina	 9,387	 95.0%
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15 “% Certified” is N*100, 
where N = (the number 
of workers certified by 
DOL/number of workers 
requested by employers). 

16	 U.S. Department of Labor, 
Office of Foreign Labor 
Certification, Foreign Labor 
Certification Performance 
Reports, FY 2006 and FY 
2009. Online at: http://
www.foreignlaborcert.
doleta.gov/ 

17 	 “News Release: Regional 
and State Unemployment 
– 2010 Annual Averages,” 
U.S. Department of Labor, 
Bureau of Labor Statistics 
(25 February 2011), online 
at http://www.bls.gov/news.
release/pdf/srgune.pdf.

18 	 Data from Foreign Labor 
Certification Performance 
Reports, FY 2006, FY 
2007, FY 2009. Online at: 
http://www.foreignlabor-
cert.doleta.gov/
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Replacement of  
U.S. Workers 

Though the regulations 
governing the H-2A 
program require employers 
to give job preference to 
qualified U.S. workers, in 
practice the H-2A program 
puts U.S. workers out of 
work. Growers can often be 
heard chanting the chorus 
that U.S. workers “just 
don’t work as hard” or are 
“not as loyal” as foreign 
workers. But rather than 
prove the inherent laziness 
of all Americans, these 
claims simply reveal the 
disproportionate power 
that employers hold over a 
foreign labor force with few 
rights.  >>

02
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THE FACES 
OF ABUSE
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U.S. workers have alternatives and can change jobs 

if they are unhappy with their workplace—a freedom 

not allowed H-2A workers. Additionally, H-2A growers 

can save money by hiring guest workers; they do not 

have to pay Social Security and unemployment taxes 

on the wages paid to H-2A workers, but must do so 

for U.S. workers. Growers have thus gone to great 

lengths to unlawfully exclude qualified U.S. workers 

in favor of guest workers. 

The gimmicks used to deny employment to 

qualified U.S. workers are plentiful. Real-life 

examples include interviews scheduled at 

inconvenient times or locations; hiring that occurs 

too early in the season, leading workers to arrive 

for work when there is none; limiting domestic 

workers’ hours in order to discourage them 

from continuing to work; employment contracts 

demanding that workers give up their right to 

sue a grower for lost wages; and unrealistic work 

demands and productivity quotas. Employers know 

that they can—and often do—chase away willing 

U.S. workers with such unfair terms.

Other times there is no pretense: Domestic 

farmworkers are simply turned away or fired in 

favor of guest workers. For example, in 2006, 

after harvesting citrus fruit for an Arizona labor 

contractor for three previous seasons, a crew of 

domestic employees was told by their foreman that 

the company would no longer hire domestic labor, 

but would instead use H-2A. Sure enough, when 

they arrived at the corralon (pick-up spot) the buses 

previously reserved for them were now filled with 

H-2A workers “from all over Mexico.” Fernando, a 

U.S. citizen and displaced worker, asserted, “I’m not 

against H-2A workers, but they should hire us, the 

experienced workers, first.” A complaint alleging 

discrimination against the U.S. workers is currently 

pending in federal district court. 19 

Mary Jo and Kathern 
(Colquitt County, GA)

A FARMWORKER’S STORY

Mary Jo and Kathern are longtime residents of Colquitt County, 
Georgia. Both have worked in agriculture for much of their lives, 
and Mary Jo grew up with her grandmother, who worked as the 
live-in housekeeper for a farm family. She learned to pick vegetables 
at the age of fourteen. More recently, she was a crew leader on some 
other farms in the area. “I love to work,” said Mary Jo.

In September 2010, both Mary Jo and Kathern were out of 
work. At the unemployment office they saw an H-2A job-order for 
zucchini picking advertising $9.11 per hour for 40 hours a week of 
work. The work was at the same farm on which Mary Jo grew up, 
which was now owned by the sons of her grandmother’s employer. 
They both signed up.

But when Mary Jo, Kathern, and their coworkers arrived at the 
farm at 7:00 am, they found that to get the advertised wage, workers 
would have to meet a production standard of nine buckets an hour. 
Furthermore, the U.S. workers who arrived were forced to wait 
until 9:00 am before being allowed into the fields, even though a 
number of Mexican H-2A workers were already working. 

Once in the fields, Kathern and Mary Jo had a hard time 
making the standard. After filling each bucket, they spent 
valuable time walking to the tractor—parked across the field—to 
unload. Meanwhile, the tractor serving the H-2A workers was 
close by. “They was trying to get us to quit,” said Kathern, “[but] 

I said, ‘we need to prove to ‘em that we at least want to work.’”
At about 10:30 am, Mary Jo, Kathern, and their co-workers were 

told their work for the day was done. “They sent all the blacks home,” 
said Mary Jo, while the H-2A workers continued to work.

They were given work only every other day, and experienced 
the same frustrating routine. Finally, the workers who did not 
meet the production standard, including Mary Jo and 
Kathern, were fired. After transportation costs 
Mary Jo came home with less than $30 for 
three workdays. “I’ve never been fired,” 
said Mary Jo. “This is the first time it’s 
ever happened to me.” 

Kathern explained, “The  
farmers can take advantage of 
the [guest workers] where 
they can’t take advantage  
of the Americans…
because we know the 
laws when [they] 
don’t…I think it 
was more or less, 
they didn’t want the 
Americans out there.”

“I think it was more 
or less, they didn’t 

want the Americans 
out there.”

—Kathern (Colquitt 
County, GA)

19  Personal phone Interview, 16 May 2011. See Figueroa et al. v. Servicios Agricolas Mex, Inc. et al., No. 2:07-CV-02581-EHC  
(D. Ariz, Filed 19 December 2007). 
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As Dawson Morton, a legal services attorney in 

Georgia, recently said on HDNet’s Dan Rather 

Reports, growers are “using the temporary guest 

worker program not as a temporary replacement but 

as a permanent workforce.”20 The protections aimed 

at preventing the H-2A program from replacing U.S. 

workers are clearly ineffectual. H-2A employers 

are thus given wide latitude to turn away domestic 

workers in favor of vulnerable foreign workers. 

Recruitment, Debt, 
and Human Trafficking

Temporary workers from Mexico, Jamaica, or 

Peru do not just happen to appear by magic 

in places like Moultrie (GA), Red Creek (NY), 

Petoskey (MI), or Yakima (WA) to take jobs in 

the fields. Rather, nearly all H-2A employers 

rely on private recruiters to find available 

workers in their home countries and arrange 

their visas and transportation to the fields. 

Because it takes place outside the United 

States, this recruitment network is unregulated 

and highly exploitative. 
 

Despite recently revised regulations making 

growers promise that neither they nor their 

agents have received fees from workers to 

obtain a job, some growers are quite willfully 

ignorant of what goes on across the border. 

With many potential recruits hoping to escape 

poverty at home, recruiters have a significant 

incentive to charge recruiting fees at great 

personal profit. 

Once an employer 
decides to enter the 

H-2A program,  
the law creates  
incentives to 

PREFER
GUEST WORKERS

over U.S. workers. 
For example, the 

employer must pay 
Social Security and 

unemployment taxes 
on U.S. workers’ 

wages but is exempt 
from paying these 

taxes on guest 
workers’ wages.

Chinnawat (Johnston County, NC)
A FARMWORKER’S STORY

The soft tone of Chinnawat’s voice indicates a man who possesses 
wisdom born of experience. A victim of human trafficking and 
recruitment fraud, Chinnawat was brought to North Carolina 
from his native Thailand to do farm work in 2005. He had 
previously been recruited for temporary work in other countries, 
including Taiwan, where he had a “good experience.” But the U.S. 
guest worker program would prove much less hospitable.

The H-2A recruiter’s promises sounded reliable:  $8 an hour; 
40 hours a week; free housing and food; a year-long contract, 
with the promise that it would be extended for two years. 
Chinnawat took out loans with his house as collateral to pay 
the approximately $11,250 recruitment fee, figuring that even 
at 3% interest per month it was a smart investment for three 
years of “good work, good pay” as an H-2A worker in America’s 
vegetable fields.

On arrival in North Carolina in August 2005, the 
workers were sent to a motel where they slept as many as 6 or 7 to 
a room, the first sign, perhaps, that conditions might be different 
than promised. Chinnawat volunteered to cook for the workers 
and also worked picking broccoli and potatoes.

Soon they were moved to a barn behind the labor contractor’s 
house, shared with insects and mice. They slept on the dirty vinyl 
floor and washed their hands and clothes at an outdoor faucet. 
At first the contractor provided decent food but soon became 
stingier, giving them only rice and vegetables. Workers had to 
scrounge for extra food in the fields. But the workers were afraid 

to complain, explained Chinnawat, because they needed work.
Within weeks, work dried up, and only a few workers were 

allowed in the fields each day. The rest received no pay. Many 
“panicked,” said Chinnawat, as they had no money to pay interest 
on their debt. Yet they were told not to leave the farm and feared 
that the police might arrest them if they disobeyed. The contractor 
would clean his gun in the workers’ presence, an unspoken sign, 
said Chinnawat, of his power to endanger them and their families.

After Hurricane Katrina, the contractor took Chinnawat to 
New Orleans to do clean-up work. But this, too, lasted only a 
few days. Without money for food, Chinnawat was so hungry he 
caught and cooked a pigeon from the street. 

Returning to North Carolina, Chinnawat decided  
that he could no longer live in these conditions.  
Fortunately, he met a legal aid attorney, 
who helped him organize an 
escape from the farm and 
connected the workers with 
an organization in Virginia. 
Chinnawat obtained a visa 
reserved for victims of 
trafficking. He now works 
in northern Virginia as a 
chef in a Thai restaurant, 
and lives with his wife and 
one of his two children. 

20	 “All I Want is Work,” Dan Rather Reports (HDnet), Episode 532 (12 October 2010), online at: http://www.hd.net/ui/inc/show_transcripts.
php?ami=A6680&t=Dan_Rather_Reports&en=532 
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Thus, most H-2A workers arrive in the United 

States with significant debt. Some have paid as 

much as $11,000 for the chance at a job. Others 

have left the deed to their house or car in the 

hands of a recruiter as collateral to ensure that 

they will “comply” with the terms of their contract. 

Some fear for their own physical safety or that of 

their family members if they cannot repay their 

debt. Many have been lied to about the conditions 

of the work, including wages, crops to be picked, 

length of their visa, and type of housing.  Tied to 

one employer, workers have no choice but to work 

at whatever wage the employer offers. In short, 

the H-2A program creates conditions ripe for 

debt-peonage, not unlike the labor arrangements 

suffered by many African Americans in the post-

Civil War South.

This system of debt can lead to forced labor 

as well. The H-2A recruitment company Global 

Horizons Manpower, Inc. faces well-publicized and 

documented accusations of human trafficking and 

enslavement. During 2004-2005, the company 

allegedly brought more than 400 Thai H-2A 

workers to farms in Hawaii and Washington with 

promises of long-term employment, forced them 

into debt with recruiting fees of up to $21,000, and 

held them in forced labor conditions. According to 

an indictment filed by the Department of Justice 

against the company’s CEO and other executives, 

the object of this scheme was 

…to obtain cheap, compliant labor 

performed by Thai H2A guest workers 

indebted by the defendants’ recruiting 

fees, and to compel the workers’ labor and 

service through threats to have the workers 

arrested, deported, or sent back to Thailand, 

knowing the workers could not pay off their 

debts if sent home, thus subjecting the 

workers to serious economic harm including 

loss of their family property.21 

 

The Global Horizons scheme is the largest human 

trafficking case in U.S. agriculture, but it is by no 

means a unique case of recruitment abuses. As 

long as the H-2A program allows growers to rely 

on unregulated foreign recruiters, worker debt, 

fear, and illegal human trafficking will be the 

program’s inevitable byproducts.

Wage Theft

Foreign workers’ vulnerability and lack of  

knowledge about their rights make them  

I’m working,  
doing my best, feeling 
the sun on my back, 
working hard like a 

donkey, just so  
I could give my 
money to these 

people? How do you 
think  

I feel? You just feel 
like crying.

—Manuel 
(Okeechobee, FL)

 

21	  U.S. v. Orian et al., Indictment, No. 1:10-CR-576 (Dist. Hi., filed 1 September 2010), at 4.
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particularly susceptible to wage theft and other 

labor law violations. 

Employers have devised many ways of ducking 

their obligations to pay workers the DOL-

mandated wage, leading to lawsuits compelling 

H-2A employers to pay workers what they 

are rightfully owed. For example, in 2007, 80 

H-2A workers in Georgia sued their employer 

for routinely underpaying them and missing 

paychecks. The employer had allegedly prepared 

backdated checks to hide late payments and 

false checks to hide non-payments, and had 

made the workers endorse blank checks.22  

In another class action suit in 2007 in Florida, 

an H-2A employer was sued for failing to report 

all the hours employees had worked, in order 

to pay them less than required by the AEWR.23 

These are hardly isolated incidents; it is clear 

that wage theft is rampant throughout  

the H-2A program. 

Some employers pay a piece rate rather than 

hourly wages. In theory, a piece rate encourages 

workers to work faster than they would under an 

hourly rate and produce more for the employer. 

But when employers set the rate low, and 

workers’ earnings fall below the minimum H-2A 

rate, H-2A employers are required to supplement 

piece-rate earnings with “build up” pay to equal 

the AEWR or minimum wage for every hour 

worked. Often, however, the opposite happens: 

“They want to keep 
the beds filled with 

hands that can work. 
They don’t care about 

the people.”

—Javier (Yadkin 
County, NC)

22	  Morales-Arcadio et al. v. Shannon Produce Farms, Inc. et al. 2007 U.S. Dist. Lexis 51950 (S.D. Ga. 2007).
23	  Paseco-Castillo v. N &R Services of Cent. Fla., No. 8:07-CV-01804 (M.D. Fla., filed Oct. 3, 2007).

Manuel* (Okeechobee, FL)

A FARMWORKER’S STORY

Manuel, a father of four from Veracruz, Mexico, has been 
working in citrus orchards since he was a child. But in 
recent years, Manuel has had trouble making ends meet 
from work in Mexico. “There’s nothing here, nothing to eat,” 
said Manuel, so he looked north for work. 

In December 2008, Manuel was able to land an H-2A job 
picking oranges for a Florida contractor that provides labor 
for one of the largest citrus companies in the U.S. He was 
told he’d be making $8.82 an hour. On arrival in Florida, 
he set out working long, hard days, sometimes 12 hours 
or more in the fields. But when his first paycheck arrived, 
Manuel learned that in order to keep his job he would have 
to kick back some of his promised pay to his employer.

“When we came out of the bank, the boss was already on 
the bus waiting for us,” remembered Manuel. The boss had a 
“blacklist” in his hand indicating how many tubs of oranges 
each worker had filled. Workers were forced to pay back the 
difference between their piece rate earnings and the legally-
required Adverse Effect Wage Rate (AEWR)—also known 
as build-up pay—to the crewleader. “He was robbing us…he 
stole a lot of money,” said Manuel, who had to kick back as 
much as $130 some weeks. 

Though the workers knew that they were legally entitled to be 
paid the hourly AEWR, their employer took advantage of the fact 
that their visas were dependent on him. “Many people wanted to 
complain but they were afraid…to have to come back to Mexico,” 
Manuel explained. In fact, they had been told that anyone who 

refused to kick back the build-up pay would be sent home. 
When it came to the halfway point in the season, the 

employer decided to change the terms of transportation 
reimbursement, as well. “The boss said, ‘I’ll reimburse 
you [for the cost of getting to Florida], but then you have 
to pay me for where you live.’ But how is that possible? 
We, the farmworkers, know we have the right to a house, 
transportation, stove, and a refrigerator. We didn’t know 
why he was charging for that,” exclaimed Manuel.  

The loss of money for transportation and kick backs left 
Manuel struggling to feed even himself, much less send money 
back home to support his family. “I didn’t have anything to 
eat…I was starving,” said Manuel. He left to return to Mexico 
two months before the contract was over, forced out by the 
employer for daring to voice his concerns. 

Manuel spoke passionately about the 
feeling of being cheated: “I had the 
money in my hands; I thought it 
was mine. But I’m working, 
doing my best, feeling the 
sun on my back, working 
hard like a donkey, 
just so I could give my 
money to these people? 
How do you think I 
feel? You just feel  
like crying.”

*Not real name
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Employers claim that employees worked fewer 

hours than they actually did in order to make it 

appear that the workers averaged the minimum 

wage per hour. Other times workers are forced 

to “kick back” the make-up pay to a crew leader, 

rendering the AEWR meaningless.

Growers have also been known to apply 

productivity standards, requiring workers to fill 

a specified number of buckets per hour or day. 

Often this is another way to weed out American 

workers; as the productivity demands get harder 

without a real pay increase, U.S. workers are less 

likely to apply for the jobs that desperate guest 

workers will reluctantly accept.

H-2A workers are dependent on employers for 

their visas and livelihoods. They are often fearful 

that if they demand the wages owed to them 

they will be fired and deported or refused re-hire 

next year. But even when H-2A workers do decide 

to seek out help to recoup their rightful wages, 

potential remedies are limited. H-2A workers 

are excluded from the Migrant and Seasonal 

Agricultural Worker Protection Act (AWPA), the 

chief labor law aimed at protecting farmworkers. 

H-2A workers are thus not entitled to sue in 

federal court for lost wages, housing benefits, 

transportation reimbursement, and other 

requirements of the H-2A contract.  

H-2A workers often cannot receive back pay 

for wage theft because they lack meaningful 

access to attorneys and the court system. 

Few private attorneys accept farmworker 

cases due to language barriers, the low dollar 

value of cases even when they are egregious, 

the slim chance that losing employers will 

pay attorneys’ fees (the law usually does not 

require that they do so), rural isolation of the 

“The growers only 
want single men with 

no families and the 
H-2A jobs make  

it worse.”

—Testimony from a 
female farmworker 

to the Michigan Civil 
Rights Commission, 
quoted in A Report 

on the Conditions of 
Migrant and Seasonal 

Farmworkers in 
Michigan (2010).
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clients, conflicts of interests in suing local 

farmers who they have represented, and the 

workers’ inability to remain in the local area 

during the litigation. Legal aid programs are 

permitted to represent H-2A workers, but they 

are underfunded and cannot reach many of 

the workers who need help.

Age, Gender, and 
Ethnic Discrimination

Though DOL does not publish statistics on age 

and gender of H-2A workers, it is well known that 

women and older adults are basically absent 

from the H-2A program. That is because the 

H-2A program allows agricultural employers a 

luxury denied to all other domestic employers: 

access to a demographically “ideal” workforce.24 

Since the Civil Rights Act of 1964 and the Age 

Discrimination Employment Act of 1967, employers 

in the U.S. have been forbidden to use race, color, 

religion, sex, national origin, and age as factors 

in hiring practices. Yet the government refuses 

to investigate and curb abuses that occur during 

recruitment abroad.
 

Consequently, H-2A employers’ recruiters 

often search out a very specific demographic, 

thought to be perfect for farm work: young 

single men without family in the United States, 

who will devote all day every day to work. 

Workers who don’t fit into this category have 

very little chance of being selected for an H-2A 

visa. Thus, the H-2A program is fundamentally 

anti-family. Young men come to the U.S. without 

their family members, often for separations of 

many months, causing stress for spouses and 

children, as well as guest workers.  

Recruitment abuses 
are endemic to the 

H-2A program, and 
the vulnerability and 

powerlessness of guest 
workers has led to 
numerous cases of 

debt-peonage, 

HUMAN 
TRAFFICKING 

AND FORCED 
LABOR.

24	   See Reyes-Gaona v. NCGA, 250 f.3d 861 (4th Cir. 2001).
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Women constitute more than 20% of farmworkers, 

yet there are very few, if any, in the H-2A program. 

Often, women interested in being guest workers are 

funneled into the H-2B non-agricultural guest worker 

program, a program with even fewer protections 

than H-2A. This systematic gender discrimination 

came to light in a class action lawsuit led by Marcela 

Olvera-Morales, a Mexican farmworker, against 

International Labor Management Corporation, Inc. 

(ILMC), a major labor recruiter connected with the 

North Carolina Growers’ Association. Olvera-Morales 

contended that ILMC had chosen less-qualified male 

workers for H-2A jobs, while intentionally sending her 

and other women to H-2B jobs, knowing that those 

jobs were less desirable.25

 

The culture of discrimination in H-2A extends to 

race and national origin as well. Indeed, employers 

are basically free to act on negative racial and 

ethnic stereotypes regarding both U.S. and foreign 

workers. For example, one H-2A employer from 

North Carolina has explained that he hired Asian 

workers to “try a new breed” because Hispanic 

workers had been “Americanizing” and “getting 

lazy.”26 This kind of explicit racial discrimination, 

illegal in the rest of the country, seems 

commonplace in the fruit and vegetable fields of 

this country.

Injured Workers

Agriculture is one of the most dangerous 

industries in the United States. According to 

the Bureau of Labor Statistics, crop production 

workers had a fatal injury rate nearly ten times 

the average rate for all industries. Non-fatal 

injuries are extremely common as well; in 2009, 

25	 Olvera-Morales v. Int’l Labor Mgmt. Corp., Inc. et al., 2008 Westlaw 506090, *1 (M.D.N.C. Feb. 20, 2008). See also, “Close to Slavery.”
26	 Deposition of Roy Raynor, Volume 1, in Bracero v. New Tree Personnel Services, Inc., 3:05-CV-02074-CCC (D. P.R., 2006) at 226, 320.

Javier* (Yadkin County, NC)

A FARMWORKER’S STORY

Javier, 50, has more than 15 years experience as a worker in the 
H-2A program. Every year, Javier would travel from his home 
outside Guanajuato, Mexico to North Carolina for a job in the 
tobacco fields. With few jobs at home, this was the only way he 
could provide for his wife and four children.

Since the summer of 2010, however, Javier has been physically 
unable to work. That summer, Javier and his H-2A coworkers 
were exposed to pesticides on more than one occasion. Once, 
an employee of the grower was spraying pesticides less than 20 
meters from them. Another time, on a hot day in August, Javier 
and about 18 other workers began to feel sick. Some were vomit-
ing, and many experienced such strong cramps that they couldn’t 
stand up and had to lie down. “We fell. We fell like animals in the 
field,” Javier reported. He reports feeling that he had “chilies all 
over his body.” 

Many of the workers returned to the labor camp, but housing 
conditions were crowded and not suitable for recovery. Sixteen 
workers were packed into each room, sleeping nearly on top of 
each other. Javier explained: “I was so close to others, sometimes 
I’d wake up feeling someone’s foot in my back or in my stomach.” 
There were only two showers to use to wash the chemicals off 
their bodies. 

For a few days, Javier felt sick but continued to go to work. 
“I had to work…for my kids,” said Javier. Finally, he felt so bad 

that he phoned a local clinic outreach worker to take him to the 
hospital. He was sent back to the camp with a note that he could 
not work in tobacco.

No longer useful to his employer, Javier was told that he 
should go back to Mexico to recover. He was encouraged to sign a 
paper saying that he was leaving, with the understanding that if he 
signed he’d be allowed back in future seasons. He paid his own bus 
ticket for the trip home to Mexico. 

Nine months later, Javier still has nausea, feels dizzy, and 
has trouble walking. He feels too sick to work, but still owes 
the debt he incurred to support his family when he could not 
finish the season. He cannot afford the necessary specialized 
medical care and has even had to take one of his kids out of 
school because he can no longer pay for it. 
“I am full of outrage that I can’t sup-
port my family,” he said.

Javier succinctly described 
why H-2A employers 
dispose of workers injured 
on the job. “They want to 
keep the beds filled with 
hands that can work,” 
he said. “They don’t care 
about the people.”

*Not real name
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there were 4.9 non-fatal work-related injuries for 

every 100 full-time crop workers.27

On paper, the H-2A regulations require 

employers to provide H-2A workers with 

workers’ compensation insurance to protect 

them in case of a work-related injury. But in 

reality, complex workers’ compensation rules, 

which vary from state to state, often prevent 

H-2A workers from accessing these benefits, 

especially after they have returned to their 

home country, which the program demands.28

Severely injured workers and their families are 

thus never compensated for the lost income 

from their injury. Employers may also encourage 

workers not to apply for benefits, may simply 

return injured workers to their home countries, 

or may get injuries taken care of quietly, in order 

to prevent a hike in insurance premiums. 

The H-2A program does not require employers 

to provide health insurance, and foreign non-

immigrants are not eligible for Medicaid, so few 

H-2A workers can access health care for non-

work-related illnesses or injuries. Though there 

is no data on the number of H-2A workers with 

health insurance, a 2003 report estimated that 

only 5-11% of all farmworkers had employer-

provided insurance.29  Federally funded community 

health centers are available to H-2A workers at 

low cost but often are not located near enough to 

workplaces.  

The experiences of injured or ill workers highlight 

the status of guest workers as disposable 

commodities to be retained only as long as 

they are useful to an employer. H-2A workers 

with health problems are often fired or coerced 

to sign “voluntary” quit forms in exchange for 

unenforceable promises that they will be hired the 

following year.  When workers return to their home 

countries, it is often very difficult for them to pursue 

their workers’ compensation claim, and frequently 

comprehensive medical care is inaccessible.  

Unsafe and 
Unhealthy Housing

Under the regulations, H-2A employers are 

required to provide or pay for housing for all 

guest workers and any domestic workers who are 

not reasonably able to return home each day.30 

Employer-provided housing must meet DOL 

safety standards for farm labor camps, including 

adequate sanitation, water supply, toilet, laundry, 

bathing facilities, and pest control.

In reality, H-2A workers frequently describe 

their housing as dirty, cramped, unsanitary, 

27	 U.S. Department of Labor, Bureau of Labor Statistics, Census of Occupational Injuries and Illnesses 2009, Hours-Based Fatal Injury Rates, 
online at http://www.bls.gov/iif/oshwc/cfoi/cfoi_rates_2009hb.pdf; Industry Injury and Illness Data 2009, Summary Table 1, online at  
http://www.bls.gov/iif/oshwc/osh/os/ostb2435.pdf 

28	 “Close to Slavery,” at 26.
29	  Villarejo D. 2003. The Health of US Hired Farmworkers. Annu Rev Public Health 24: 175-93.
30	   40 C.F.R. 655.122 (d)
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or pest-ridden—and sometimes all of the 

above. Indeed, farmworker housing has not 

improved much since the images portrayed 

in Edward R. Murrow’s documentary on 

the conditions of farmworkers, “Harvest of 

Shame,” shown on Thanksgiving, 1960. H-2A 

employers have placed five men in a single 

motel room with one bathroom, and reports 

have described workers sleeping on the 

floor because of worn and moldy mattresses. 

Other problems have included crumbling 

buildings; rat infestations; moldy toilets, 

showers, and sinks; and in one case workers 

were even known to be living in a converted 

chicken coop.31 Because a tangled mass of 

state and federal regulations and agencies 

holds authority over farmworker housing, 

deplorable conditions may go unnoticed.32

Employers have long tried to reduce or eliminate 

the housing requirement. For example, H-2A 

growers in border regions, particularly in the 

Yuma, AZ region, have recently claimed that their 

workers don’t want housing, and would rather 

cross the border to return to their homes in Mexico 

each night.33 Instead, they have advocated for a 

“border commuter” program that would exempt 

employers near the border from the H-2A housing 

requirement. Sen. Chambliss (R-GA), though not 

from a border state, introduced a bill including such 

a program in 2010. This idea is not new; similar 

claims were made in the 1970s by H-2 employers 

31 	For reports of these conditions, see: Complaint in Asanok et al. v. Million Express Manpower, Inc., et al. 5:07-CV-00048-BO (E.D. NC 2007); 
Barry Yeoman, “Silence in the Fields,” Mother Jones (January/February 2001), accessed 21 April 2011 at http://motherjones.com/poli-
tics/2001/01/silence-fields; U.S. Department of Labor, WHISARD Compliance Action Report, Demski Farms, Coloma, MI, (21 August 2007); 
Leah Beth Ward, “Desperate Harvest,” Charlotte Observer (30 August 1999), accessed 21 April 2011 at http://are.berkeley.edu/APMP/pubs/
agworkvisa/desperate103099.html. 

32 	Depending on the kind of housing and date it was built, H-2A housing may be governed by OSHA, ETA, state or local housing standards, or 
a combination of these. See 20 C.F.R. 655.122(d). 

33 	Griselda Nevarez, “Jones: Change farmworker housing rules,” YumaSun.com (9 March 2011), accessed 21 April 2011 at http://www.yumasun.
com/news/workers-68302-housing-farmers.html.   

Juan (Rockcastle County, KY)
A FARMWORKER’S STORY

Juan, 30, lives in Hidalgo, a state in central Mexico, where 
he has two young children, ages four and one and a half. In 
2008, he began working in Kentucky tobacco on an H-2A 
visa. Because he speaks some English, Juan became the leader 
of his crew, serving as the liaison between his employer and 
the other workers. Still, Juan’s leadership position did not 
protect him from the poor housing and working conditions 
faced by H-2A workers on his employer’s farm.

In the summer of 2010, Juan’s crew was housed by his 
employer in dilapidated trailers near the fields. According 
to Juan, the trailers had holes in the roofs, leaky pipes, and 
were infested with rodents. He and his coworkers were given 
dirty second-hand mattresses, blankets, and sheets. “The 
mattresses were in bad shape,” said Juan. When it rained, 
water would leak in from the roof and moisture would 
infiltrate from below, leaving the trailers damp and moldy. 

Juan and his fellow H-2A workers spent their own 
money and time trying to fix up the trailers, including 
multiple attempts to repair the water pipes and patch 
the holes in the roof, but the conditions were constantly 
deteriorating. “Even after we fixed it, water would get in,” 
Juan explained. They were also illegally required to pay for 
utilities, including electricity and water. 

Conditions in the fields were not much better. Juan 
and his coworkers were exposed to pesticides but did not 

receive any training or protective equipment to help them 
reduce the risks to their health. Some workers became 
sick from pesticide exposure, and many suffered from 
nausea and dizziness. A few seasons ago, one worker was 
taken to the hospital for pesticide poisoning.

All the while, Juan wasn’t paid adequately for his 
work. Though Juan and his coworkers had been promised 
$8.00 an hour, they were often paid only about $6.00. 
A recruitment fee of $800 was deducted from Juan’s 
paycheck. Many weeks they only were needed for three 
days of work. During these idle times they were forced to 
seek work on neighboring farms to make money. 

In August, 2010, Juan was fired. He says his  
employer was not satisfied by the workers’ 
pace and demanded they work  
faster. But it is clear that the 
employer was not keeping 
up his side of the bargain 
– providing livable 
housing, honest wages, 
and decent working 
conditions. “[The H-2A 
contract] had  
no enforceability,”  
said Juan.  
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from the Presidio region of Texas when they refused 

to offer housing to their guest workers. 

Of course, under the current regulations, 

workers are not required to accept housing if 

they would rather commute daily from Mexico. 

Furthermore, anecdotal evidence suggests that 

current H-2A workers in the border region come 

from a variety of places, including Guanajuato 

in central Mexico and Oaxaca in distant 

southern Mexico.34 A “border commuter” 

housing exemption would leave Mexican border 

towns with the burden of providing sufficient 

housing for the influx of workers from other 

regions arriving for the opportunity to become 

H-2A workers. Many workers could end up in 

substandard housing or homeless, sleeping 

on the streets or in fields. Additionally, the 

existence of large numbers of workers crossing 

the border daily would increase the danger 

that Mexican drug cartels could take control of 

labor camps in Mexico and recruit workers for 

drug smuggling. A border commuter program 

would harm H-2A workers, U.S. workers, and 

the border communities.

Retaliation and  
Labor Organizing

H-2A workers who wish to stand up to unfair or 

illegal conduct have reason to fear retaliation 

34 	Mara Knaub, “Farmworkers – ‘Who Else Would Do All the Work?” YumaSun.com (6 December 2010), accessed 21 April 2010 at  
http://www.yumasun.com/articles/workers-65945-migrant-duron.html.  

Diego (Harnett County, NC)
A FARMWORKER’S STORY

Diego, 48, has experienced first-hand the stark contrast 
between life before and after the signing of a union contract. A 
veteran of nine seasons in the North Carolina tobacco fields, 
Diego is a lifetime farmworker from San Luis Potosi, Mexico. 
He is proud of his strong work ethic and his participation in 
the protests that led to the collective bargaining agreement 
between the Farm Labor Organizing Committee, AFL-CIO 
(FLOC) and the North Carolina Growers Association (NCGA). 
“There have been many positive changes,” since the adoption of 
the contract, Diego said.

Diego first came to North Carolina under a 6-month H-2A 
contract in 2003. He paid a recruiter $470 to obtain the job, 
and had to pay similar sums to return each year. The wages 
were low, and he was often paid on a piece rate. Workers were 
on call 24/7. “We were obligated to go to work at any time the 
boss wanted to take us to the field,” explained Diego.

Diego described his housing conditions as especially 
bad in those first years; he recalled abandoned houses, 
insect-infested mattresses, and overflowing toilets 
that went unrepaired for days. “The boss didn’t care,” 
remembered Diego.

Remarkably, Diego and many of his fellow H-2A workers 
risked their jobs by protesting for better conditions. In 2004, 
FLOC, a farmworker union with roots in the Midwest, signed 
a collective bargaining agreement with NCGA, the umbrella 
company that organizes H-2A visas and paperwork for many 
North Carolina growers. The agreement covers thousands 
of H-2A workers and has set up a grievance procedure for 

workers and growers to address complaints.
Since the signing of the FLOC contract, Diego has seen 

marked improvements. Workers no longer pay recruitment 
fees to be hired back each year and are reimbursed for visa 
fees on arrival in North Carolina. Wages have increased. 
Workers can take water breaks to protect themselves from 
heat-related illness without fear of getting fired, and they 
even get paid leave in the event of a family death. Growers 
respond to union concerns - when FLOC representatives 
came to Diego’s camp to document poor housing 
conditions, his boss immediately bought new mattresses 
and kitchenware for the workers. 

Diego is overjoyed that the wages and working conditions 
as part of the FLOC contract have allowed him to support 
his family, including 11 children. “I’ve been able to provide 
for them, give them clothes…not the 
best clothes…I’m very happy now 
that they can be in school and 
college,” exclaimed Diego.

“I encourage all  
workers to join a union,” 
said Diego. “[Workers] 
should get involved in 
FLOC because of all 
the good they’ve been 
able to do. I invite all 
the friends to join us and 
work with us.”
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in the form of discharge and deportation as 

well as denial of a job and visa in a future 

season. Because foreign citizens have no 

ability to apply independently for an H-2A visa, 

they must hope that an employer will request 

a visa for them.  Employers have been able 

to retaliate against H-2A workers who assert 

themselves simply by refusing to offer visas to 

the workers in a following season.  

 

In other industries, workers may achieve 

bargaining power and protection from retaliation 

through unionization. Though California’s 

Agricultural Labor Relations Act grants 

farmworkers the right to join a union and 

mechanisms to engage in collective bargaining, 

farmworkers in most other states do not have 

the right to unionize, and agricultural workers 

are excluded from the National Labor Relations 

Act, leaving them vulnerable to being fired for 

simply joining a union. 

H-2A workers experience even greater  

barriers to unionization than do other 

farmworkers, as their livelihoods are 

precariously dependent on the goodwill of 

their employer. They work for short periods 

in seasonal work, so they often lack the trust 

established among co-workers over a longer 

period of time. Furthermore, an H-2A employer 

may recruit guest workers at the wages and 

working conditions approved by DOL and can 

reject U.S. workers and guest workers who  

ask for higher wages or benefits, making it 

difficult for unions to persuade workers that 

they can negotiate better job terms.  As a 

result, few H-2A workers enjoy collective 

bargaining rights.

However, in recent years, as a result of 

intensive outreach and organizing efforts, 

farmworker unions have begun to win 

contracts with some H-2A growers. The 

Farm Labor Organizing Committee, AFL-CIO 

(FLOC) now represents several thousand 

guest workers employed at several hundred 

North Carolina H-2A growers through the 

North Carolina Growers’ Association, an 

umbrella organization that is the largest H-2A 

importer in the country. In these unionized 

fields, workers have seen positive changes 

in their working conditions. For example, 

FLOC has been able to set up an office by the 

U.S. Consulate in Monterrey, Mexico to help 

secure visas and educate new workers about 

their rights under the contract. Through its 

grievance-arbitration procedure, FLOC has 

worked to ensure that H-2A workers gain 

employment in future seasons, free  

from retaliation.

In 2010, FLOC’s President Baldemar Velasquez 

reported that several hundred disputes were 

resolved through grievance-arbitration. For 

example, 57 complaints regarding the proper 

reimbursement of workers’ transportation 

costs were settled. The union helped workers 

in more than 50 cases address health and 

safety needs and handled 60 wage dispute 

cases. In some cases, the union’s presence 

helped overcome problems that were primarily 

failures to communicate effectively. FLOC has 

said that it still faces challenges in representing 

workers under the H-2A program but expects 

to continue making progress, particularly if it 

succeeds in its campaign to organize additional 

H-2A employers in North Carolina. 

The opportunity to bargain collectively allows 

farmworkers to assert their rights, improve 

their wages and working conditions, protect 

themselves from retaliation, and achieve 

a voice in the workplace and in the public 

sphere.   The presence of a union that helps 

workers in both the U.S. and the workers’ 

homelands can be especially helpful in 

reducing the extensive and serious abuses 

associated with recruitment. Unions can also 

help ensure that job applicants need not pay 

recruiters for access to jobs under the H-2A 

program.  Expansion of union capacity to help 

H-2A workers would reduce exploitation and 

abuse in the H-2A program and enable workers 

to improve their wages and working conditions.  

“It’s really changed 
for the better…I 

encourage all workers 
to join a union.”

—Diego (Harnett 
County, NC)
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A PROGRAM 
TO FILL 
SEASONAL JOBS

Sheepherders: 
A Dangerous Exception

The H-2A program is designed 
by law to satisfy temporary, 
seasonal jobs that would 
otherwise go unfilled. Yet the 
ranching lobby, politically 
powerful in western states like 
Colorado, Utah, and Wyoming, 
has effectively lobbied DOL for 
a special exemption for sheep- 
(and goat-)herders. Herding is 
extremely tough, year-round 
work, and herders often spend 
extensive time in complete 
isolation, following the herd  
as they move through  
grazing areas.   >>
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to a functioning toilet and less than one-third had 

refrigerators to store food in their mobile campers. 

Many herders reported that their employer 

confiscated their passports and other documents, 

and some had pay withheld until they returned 

home to Peru. Wage theft, dilapidated housing, and 

forced labor are commonplace in this industry.36

It is no wonder that with conditions like these, 

which often border on modern slavery, ranchers 

cannot find U.S. workers to fill sheepherding jobs. 

Indeed, the experience with H-2A in the herding 

industry highlights how easy it is for unscrupulous 

employers to use the H-2A program to find low-paid 

exploitable workers, rather than improving pay 

and conditions to attract workers in the normal 

job market. In fact, a recent lawsuit in Utah alleges 

DOL directives allow ranchers to employ H-2A 

herders for year-long contracts with possibility of 

extension, and pay them only $750 a month (the 

current “prevailing wage” for sheepherding in many 

western states), though they are required to be on 

call nearly 24 hours a day, 7 days a week. Special 

regulations allow sheepherders to be housed in 

wagons or tents and permit employers to provide 

alternatives to toilets, showers, running water, and 

electricity if these amenities are not available.35 

Sheepherders are particularly vulnerable to abuse. 

A survey of 93 herders by Colorado Legal Services 

found that more than 80% were not permitted to 

leave their ranch, to have visitors, or to engage in 

social activities at any time during their employment. 

Seventy percent reported that they never had access 

35 	U.S. Department of Labor, Employment and Training Administration, Field Memorandum No. 32-10, “Special Procedures: Labor Certification 
Process for Employers Engaged in Sheepherding and Goatherding Occupations Under the H-2A Program” (14 June 2011), online at: http://
wdr.doleta.gov/directives/attach/TEGL/TEGL32-10ACC.pdf 

36 Colorado Legal Services Migrant Farm Worker Division, “Overworked and Underpaid: H-2A Herders in Colorado” (14 January 2010), online 
at http://users.frii.com/clsfcdsl/CLSoverworkedandunderpaid.pdf

Pedro* (Delta County, CO)
A FARMWORKER’S STORY

Pedro arrived in the U.S. from Peru on an H-2A visa in spring 
2009. In Peru, Pedro had worked for ten years in farming before 
becoming a philosophy and Spanish teacher. When he heard he 
could make significant money as a sheepherder in the U.S., he 
jumped at the chance to better provide for his wife and child. He 
paid approximately $5,500 in visa and recruiting fees. 

But when he arrived in Colorado, Pedro’s image of the U.S. as 
a land of opportunity quickly vanished. He learned that he would 
be working 11-14 hour days, seven days a week, for only $750 a 
month, minus a $27 deduction for health insurance. His employer, 
a rancher contracting with the Western Range Association, took his 
passport and other documents and refused to return them. 

On the ranch, he was housed in a small sheepwagon with holes 
and a door that did not shut properly.  There was no bathroom or 
refrigerator to store food. Though his employer was supposed to 
provide him with food every weekend, he would often not show up.  
When he protested, the ranch owner threatened to send him back 
to Peru. 

“One thinks that life over here is easy, that everything is 
beautiful and that all the people are good people…but once one 
arrives here, well, I had the misfortune of bumping into very bad 
people,” said Pedro.

Soon, Pedro was sent to herd sheep in the mountains and 
subsequently became ill. Though money was being deducted from 
his pay each month for health insurance, the rancher refused to take 
him to the doctor. He had no easy access to a phone and was mostly 
cut off from communication with the outside world. He could not 
use ranch vehicles to go to town and buy food. When he asked if he 
could have a friend take him to town, the rancher replied that he 
could not have friends or talk to neighbors.

Finally, in August 2009, Pedro realized that the only way  
out was to escape. He called 911, but could not identify his 
exact location. He then walked to a neighbor’s house and found 
someone to drive him to the police station. The local police 
led him to a legal services attorney, who 
was able to help him reclaim his 
documents and some of his 
stolen wages.

“I knew that slavery had 
once taken place,” said 
Pedro.  “But here in the 
United States, slavery is 
still being experienced…a 
form of modern- 
day slavery.”

*Not real name

“I knew that slavery 
had once taken place. 
But here in the United 
States, slavery is still 
being experienced… 
a form of modern- 

day slavery.”

 

—Pedro (Delta 
County, Colorado)
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that in order to pay the low monthly prevailing 

wage, an employer categorized one worker as a 

sheepherder, though he was primarily engaged in 

non-range work, including mowing private lawns.37 

These stories should provide pause for those who 

would expand the H-2A program into other non-

seasonal agricultural work.

Dairy, Mushrooms, 
Greenhouses: An 
Unchecked Expansion of 
Guest Worker Industries

In recent years, dairy farmers, recipients 

for many years of significant government 

subsidies and price regulations, have begun 

to turn their political power toward a new 

goal: gaining access to the H-2A program. 

Though dairy barns clearly require year-round, 

permanent workers, the industry has argued 

that the lack of willing and available domestic 

workers has created a desperate need for 

foreign workers, and that those workers 

should come through the H-2A program. 

At the time of this report’s preparation, 

companion bills called “The H-2A Improvement 

Act,” introduced in the Senate (S. 852) and 

the House of Representatives (H.R. 1720), 

would codify the sheepherder exception and 

add dairy to the list of non-seasonal industries 

open for H-2A work. 

But supporters of the dairy extension fail to 

mention the history of poor working conditions 

in the dairy industry, even without the H-2A 

program. For example, legal advocates in 

California, the largest dairy-producing state, 

have noted that many milkers work more 

than 12 hours a day, six days a week, with no 

overtime pay, rest breaks, or meal periods.38 

37 See complaint in: Saenz Mencia et. al. v. Allred et. al., No. 2:11-CV-00200 (C.D. Uta., filed Feb. 24, 2011). 
38 Julia Montgomery, “The Impact of Limiting Workforce-wide Lawsuits on Low-Wage Workers,” The California Labor & Employment Law 

Review, Vol. 22, No. 3, May 2008, at 21. 

“This guestworker 
program’s the closest 
thing I’ve ever seen  

to slavery.”

—Rep. Charles Rangel 
(D-NY), quoted in 
Southern Poverty 

Law Center, Close to 
Slavery (2007)
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Workers are also subject to the hazards 

of lax safety requirements; for example, 

a dairy worker in upstate New York was 

recently killed when trying to climb over 

a gate, a “common” practice, according to 

the newspaper report.39 Rather than being 

allowed to bring in foreign workers, dairy 

owners should be required to attract U.S. 

workers by offering jobs with fair pay and 

workplace safety.

Rather than “improve” the H-2A program, 

the dairy extension would simply expand the 

guest worker scheme into an already abuse-

ridden industry. If it passes, other year-round 

agricultural industries, including mushroom 

39	 David C. Shampine, “Death of migrant worker caused by fall, ruled accident,” Watertown (NY) Daily Times (24 March 2011), at  
http://www.watertowndailytimes.com/article/20110324/NEWS03/303249965 

40 See, for example, the testimony of Pennsylvania state senator Arthur Hershey before the U.S. Senate Judiciary Committee (5 July 2006), 
where Mr. Hershey suggested that the mushroom industry should be allowed to use guest workers.  

farms and greenhouses, seem ready to line up 

and demand access to H-2A guest workers.40 

There is no end to the list of industries that 

could lower wages, claim “labor shortages,” 

and demand cheap foreign labor. Soon, all our 

low-wage industries could become populated 

by low-paid guest workers with few rights. 

Instead, the H-2A program should be  

restricted to seasonal work, and both U.S. 

and foreign workers must be provided with 

stronger protections. The H-2A guest worker 

program should not be the model for  

American agriculture or other low-skilled  

jobs.  America is a nation of immigrants and 

should remain so.

Proposals to slash 
wage rates and 
remove labor 

protections from the 
H-2A program are 

not only cold-hearted 
but bad public policy.
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H-2A PROGRAM 
RECOMMENDATIONS

The narrative and worker 
stories in this report 
show the mistreatment 
of both domestic and 
foreign workers under 
the H-2A temporary 
foreign agricultural worker 
program. The abuses are 
widespread because the 
guest worker program 
model is deeply flawed. 
The constraints on guest 
workers deprive them 
of the ability to protect 
themselves from illegal and 
unfair treatment and from 
retaliation for speaking out. 
The law gives employers 
incentives to discriminate 
against U.S. workers. >>
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RECOMMENDA-
TIONS
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“The reality is that the 
majority of farmworkers 

in our country are 
undocumented. We 
need a fair, orderly 
way for those who 

harvest our fruits and 
vegetables to come 
out of the shadows 

and for farmers 
to retain a skilled, 

stable, and productive 
workforce.  The H-2A 
program needs reform 

to better protect 
workers from abuses, 
but even if reformed 
it is not a practical 

solution for filling the 
hundreds of thousands 
of jobs in agriculture.  

The AgJOBS 
compromise, supported 
by farmworker groups 

and growers, is  
the solution.” 

 

— Rep. Howard  
Berman (D-CA)

The inability of the government to monitor 

the job terms and practices of thousands 

of agricultural employers encourages 

employers to take advantage of the guest 

workers’ vulnerability with little risk of getting 

caught violating the law. The H-2A guest 

worker program cannot and should not be 

the principal vehicle for filling the nation’s 

agricultural job needs.  Farmworkers should be 

given the opportunity to become immigrants 

and productive citizens of this country.

Though the Department of Labor under Hilda 

Solis restored most of the longstanding wage 

and other labor protections that Secretary 

Elaine Chao had removed, systematic problems 

persist. Farmworker Justice suggests a 

number of further steps that policymakers 

must take, in both the short- and long-term, 

to protect U.S. workers in agriculture, prevent 

exploitation of guest workers, and help ensure 

an adequate supply of citizens and authorized 

immigrants to keep America’s agriculture 

sector productive. 

At the time of writing, a new campaign 

is underway to eliminate or weaken job 

protections, government oversight, and 

enforcement mechanisms under the H-2A 

program, or to create a new guest worker 

program altogether.  Some policymakers have 

argued that, in the face of a government 

crackdown on employers who hire 

unauthorized immigrants, these changes 

are necessary to facilitate the hiring of legal 

guest workers.  This report demonstrates that 

instead of diminished protections, the H-2A 

program requirements should be strengthened 

and enforcement increased to end abuses in 

the program.  

Short Term

Congress should pass the Agricultural  

Jobs, Opportunities, Benefits, and Security 

Act (AgJOBS). 

➜ AgJOBS is a bipartisan compromise 

between growers and farmworker groups 

that would allow currently unauthorized 

farmworkers to earn legal status by 

continuing to work in U.S. agriculture, 

make balanced changes to the H-2A 

program, and provide U.S. growers with 

a stable, productive, and decently-treated 

farm labor force.

DOL should increase oversight and  

enforcement of worker protections in the  

H-2A program. 

➜ DOL should investigate more H-2A  

employers and do so more thoroughly  

to remedy violations and deter  

unlawful practices. 

 

➜ DOL should undertake regular 

unannounced visits to all H-2A employers 

to gauge compliance with H-2A regulations 

and work orders. 

➜ DOL should require State Workforce 

Agencies (SWAs) to be more vigilant in 

reviewing H-2A applications for illegal  

job terms.

➜ DOL should take steps to eradicate 

common employer violations, including 

misstating the number of hours worked 

by piece-rate workers to deny workers 

the minimum hourly wage rate, erecting 

artificial and illegal barriers against U.S. 

workers who apply for H-2A jobs, and 

falsely claiming that workers are not 

entitled to their outbound transportation 

expenses because they quit work before 

the end of the season.  
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➜ DOL should require H-2A employers to 

disclose in advance how foreign workers 

will be transported to the place of 

employment in the U.S. and by whom.

➜ All recruiters and employers’ agents 

should be licensed and listed online in an 

easily accessible format.

➜ DOL should cooperate with labor unions 

to establish fair recruiting processes in the 

foreign country.

DOL should relieve workers’ debt by  

mandating immediate reimbursement for 

work-related expenses.

➜ Workers should be reimbursed for 

transportation to the place of employment 

within the first week of arrival, rather than 

at the halfway mark of the contract.

➜ Employers should be required to  

reimburse visa and passport fees paid  

by workers.

DOL should ensure that both domestic and 

H-2A workers, especially those employed 

near the U.S.-Mexico border, are provided with 

housing as required by the H-2A program.  

➜ Special attention must be paid to 

worker housing and conditions at the U.S.-

Mexico border to ensure that employers 

do not deny housing to those workers who 

want it based on the claim that workers 

can commute to their homes in Mexico 

each night.

➜ Employers should be required to pay 

workers for time spent waiting to cross 

the border, reducing the incentive for 

employers to give preference to “border 

commuters” and deny them housing.

DOL, DHS, and the State Department should 

coordinate data and action on H-2A workers.

➜ DOL currently collects data on 

employer requests/certifications, DHS 

collects worker entry and exit data at 

the port of entry, and the Department 

of State collects data on visas issued. 

Collaboration between agency data 

collection activities would paint a fuller 

picture of the origin and destination of 

H-2A workers, allow for better assessment 

of regional labor needs, and facilitate 

➜ DOL should work closely with labor unions, 

community-based organizations, and legal 

advocates to communicate effectively with 

H-2A workers. To collect evidence of illegal 

conduct, DOL must recognize and overcome 

the guest workers’ fear of retaliatory 

discharge, deportation and denial of jobs 

in future seasons, as well as educational, 

linguistic and cultural barriers.  

➜ DOL should take better advantage of its 

power to bar employers from the program 

for violating workers’ rights. 

DOL should exercise jurisdiction over  

H-2A recruitment abroad. 

➜ The Department of Labor, in cooperation 

with the Department of State and the 

Department of Homeland Security (DHS), 

should examine the international recruitment 

mechanisms that result in foreign workers’ 

indebtedness.  Workers’ desperation to earn 

enough money to repay the employers’ 

recruiters and bring home money to  

their families leaves them vulnerable  

to exploitation.

➜ Employers should be required to disclose 

any arrangements with and identities of 

labor contractors and recruiters and to 

determine and disclose all contracting and 

recruiting in foreign countries, including by 

sub-contractors and sub-agents.

“I think the Department 
of Labor has to take 

responsibility for these 
workers. We are inviting 

them; they’re called 
‘guest workers.’ This  

isn’t how you  
treat guests.” 

—Rep. George Miller 
(D-CA), quoted in 

“Corruption Leads to 
Deep Debt for Guest 

Workers,” NPR  
(May 8, 2007) 
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enforcement against unscrupulous 

employers and recruiters.

➜ The Department of State should ask 

workers to present an H-2A contract 

at their visa interview to ensure that 

workers have been given a contract in 

their language that complies with the law. 

H-2A employers should be penalized when 

workers have not been given  

their contracts.

Employers under the H-2A program should 

take responsibility for foreign recruitment. 

➜ Employers must monitor the actions of 

recruiters in foreign countries that supply 

them with guest workers and act to end 

recruitment abuses. 

➜ Employers should be held jointly liable 

when recruiters working for them break 

the law.

Long Term

H-2A workers should be allowed the  

freedom to change employers. 

➜ Tying guest workers’ visas to a single 

employer leaves them vulnerable to abuse 

and reluctant to challenge illegal or unfair 

employer practices. Congress should amend 

the law to extend the fundamental protections 

of a free labor market to H-2A workers.

H-2A workers should be able to earn 

permanent immigration status in order 

to enforce their rights and improve their 

conditions.

➜ No matter how much time they spend 

in the United States, H-2A guest workers 

can never earn permanent status or 

become citizens with the right to vote. 

Congress should end this anti-American 

system that treats guest workers as 

short-term commodities, and provide 

a process for H-2A workers to obtain 

permanent residency.

The H-2A program should remain  

available for temporary and seasonal  

workforce needs only.

➜ The H-2A program was designed for 

seasonal jobs where U.S. applicants are 

lacking. Proposals to extend the H-2A 

program to year-round jobs in dairies or 

other industries should be rejected.

➜ The exemption for sheepherding, a 

year-round industry with a history of 

worker abuse, should be ended.

H-2A workers should be covered by the 

labor laws applicable to farmworkers. 

➜ H-2A workers are currently excluded from 

the most important labor law that protects 

farmworkers, the Migrant and Seasonal 

Agricultural Worker Protection Act (AWPA). 

Congress should end this unfair exclusion 

and extend AWPA rights to H-2A workers, 

including a federal private right of action 

to enforce their job terms, disclosure of job 

terms at the time of recruitment, and safe 

transportation vehicles.

➜ Congress should deter wage theft by 

ensuring that H-2A workers are entitled 

“H-2A guestworkers 
may be less aware 
of U.S. laws and 
protections than 

domestic workers, 
and they are unlikely 

to complain about 
worker protection 

violations…fearing 
they will lose their 
jobs or will not be 

hired in the future.”

—U. S. General  
Accounting Office 

(GAO), H-2A 
Agricultural 
Guestworker  

Program: Changes 
Could Improve 

Services to Employers  
and Better Protect 
Workers (1997). 
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to liquidated (double) damages when 

employers fail to pay the AEWR.

➜ To encourage attorneys to accept 

farmworkers’ cases, workers who win litigation 

for violations of the H-2A program protections 

should be entitled to an award of attorneys’ 

fees and court costs.

H-2A program wage rates should reflect the 

wage necessary to attract U.S. workers in the 

labor market:

➜ The H-2A hourly wage rates set under 

the Adverse Effect Wage Rate methodology 

are too low, as they fail to account for 

wage depression caused by the presence of 

guest workers and undocumented workers 

in the farm labor force.  Wage rates are 

outdated, as they are based on the previous 

year’s surveys, and they allow growers 

who have trouble finding workers to avoid 

offering higher than average wages, as the 

market would demand. Instead, the AEWR 

is a regional average. DOL should revise 

the method for determining the AEWR to 

prevent downward pressure on the wages of 

domestic farmworkers.

➜ The rules regarding piece rates should 

 be changed to end abuses. Piece rates 

delineated in the H-2A contract should rise 

annually with changes in the Adverse Effect 

Wage Rate.

Employers should be required to pay  

Social Security and unemployment taxes  

on guest worker wages.

➜ The exemption from Social Security (FICA) 

and federal unemployment (FUTA) taxes on 

wages paid to H-2A workers is currently a huge 

monetary incentive for H-2A employers to 

choose guest workers over domestic workers. 

Congress should end this incentive for H-2A 

employers by requiring them to pay an amount 

equivalent to FICA and FUTA taxes for their 

H-2A workers. Payment of these taxes would 

also strengthen the social safety net.

Anti-discrimination laws should apply to 

recruitment of H-2A workers abroad. 

➜ Workers recruited abroad for employment in 

the United States, including for H-2A program 

jobs, should not be subjected to hiring practices 

that would be illegal if they occurred in the U.S. 

Employers should be held “strictly liable” for 

recruitment practices by recruiters or sub-

contractors on their behalf.

Workers who have already worked in the H-2A 

program should have a guaranteed “right of recall.” 

➜ Workers who perform well and complete their 

contracts for an H-2A employer should be entitled 

to be hired the following season, assuming there 

remains a labor shortage. This requirement 

would reduce workers’ fear of retaliation for 

joining a labor union or raising a concern.

➜ Employers should be obligated to arrange 

a visa for returning workers, rather than 

subjecting workers to the process of paying 

recruiters in the foreign country every year for 

access to a visa and a job. 

Increased union representation would help 

H-2A workers protect themselves from abuse 

and exploitation.

➜ DOL should recognize and support the 

important role of union organizing and 

collective bargaining for workers on both sides 

of the border. DOL should work with the State 

Department and other agencies to support 

the efforts of unions to open foreign offices to 

prevent recruitment abuses. 

➜ DOL should facilitate the efforts of unions 

to provide workers with bona fide grievance-

arbitration processes, which can be efficient 

mechanisms to resolve disputes.  

“NCLR has seri-
ous concerns about 

the treatment of 
farmworkers in this 

country.  Our broken 
immigration system, 
including the prob-
lematic H-2A guest 

worker program, 
contributes to the 

poor wages, working 
conditions and health 
of farmworkers. The 

ability to legalize 
immigration status 
is instrumental to 

enabling farmworkers 
to bargain for better 
working and living 

conditions.  Congress 
should fix our broken 
immigration system 

to ensure our country 
has a productive, legal 
farm labor force that 
benefits from strong 

workplace protections 
for all workers.”

—Janet Murguía, 
president, National 
Council of La Raza 

(NCLR)
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Introduction  

 

Agriculture is a multibillion dollar industry in the United States and is integral to the 

health and well-being of the nation. Most Americans enjoy an abundance of high quality food at 

some of the most affordable prices in the world. The affordability of fresh and unblemished 

fruits and vegetables comes, in part, through cheap labor undertaken by farmworkers. While no 

definitive figures are available, approximately 2-to-2.5 million people work harvesting fields, 

farms, and orchards in the United States.1 Among the poorest groups in the nation, 

farmworkers are challenged by low wages, exploitation and discrimination that hinder their 

ability to access affordable quality housing. The adverse conditions faced by farmworkers are 

further exacerbated by a plethora of legal, cultural, and geographic circumstances that often 

keep this population in the shadows of American society and contribute to their economic 

marginalization.  

In large-scale surveys and standard data sources such as the Current Population Survey 

or the American Community Survey, data on farmworkers are generally nonexistent or 

unreliable. The National Agricultural Workers Study (NAWS) provides valuable insights into the 

characteristics of farmworkers in the United States and serves as the basis of much of the 

information presented in this report.II  Administered by the U.S. Department of Labor, NAWS is 

an employment-based, random survey of the demographic and employment characteristics of 

the U.S. crop labor force. Since 1988, NAWS has been surveying crop workers annually and 

publishing periodic research reports and a public-use dataset.  

Specialized reports and ethnographic studies periodically provide additional insights into 

different aspects of farmworkers’ lives.  These are often valuable, but sound policy analysis and 

program planning requires careful attention to the limitations of each study, i.e., methodology, 

sub-population studied, and distinctive community context. 

Farmworkers in the United States often have been racial and ethnic minorities or 

immigrants. Farm work, which involves physically demanding labor, often serves as entry-level 

employment for newly-arriving immigrant workers, some of whom eventually move out of farm 

labor and into other forms of employment. They are replaced by others, who go through the 

same cycle.   

However, this pattern is changing.  Economic, political, technological, and national 

security transitions are changing the landscape of migrant and seasonal labor.  Most 

farmworkers are still Mexican immigrants who come to work in the U.S. as young adults, but 

                                                      
II Unless otherwise noted, the figures and statistics in the farmworker analysis come from Housing 

Assistance Council (HAC) tabulations of the 2005 to 2009 NAWS data. The public-use NAWS data set 

includes interviews for FY2010-2012 and selected analyses have been updated to reflect recent changes. 

NAWS provides vital information on the conditions of farmworkers. However, these surveys have 

distinct limits. The NAWS provides data for active farmworkers only, includes limited information on the 

families of farmworkers, and contains virtually no data on the conditions of persons who were 

farmworkers in the past but have made the transition to other employment or on currently inactive, 

unemployed, or retired farmworkers. The NAWS sample also includes only crop workers, not livestock 

workers. Description of the NAWS methodology, the survey instrument, codebook, and public-use 

dataset are available on the ETA/DOL website http://www.doleta.gov/agworker/naws.cfm 
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farm work is less often a gateway to other occupations. Over the past decade, an increasing 

number of farmworkers remain in agriculture throughout their working lives. The mean age of 

U.S. farmworkers in 2012 is now 38. Farmworkers are remaining in agriculture in part because 

the educational and skills requirements for non-agricultural jobs are increasing.  Today, the 

farm labor population is more stable, experienced, and less mobile than 10 years ago. Fewer 

farmworkers are following crops along the migrant streams, instead staying in place all year.  

The U.S. farm labor force, whether unaccompanied workers or farmworker families, 

almost always has been poorly housed, and these developments are creating new and different 

demands for housing. While the residency patterns of farmworkers is changing, the conditions 

of substandard, unaffordable, and crowded housing remain unchanged for most farmworkers 

in America today.  This presents a new challenge and opportunity for the communities in which 

they live, as housing has a direct link to health. 

The composition, working, and housing conditions of the U.S. farm labor force vary 

substantially from region to region and, within regions, from one labor market and crop to 

another. This can lead local employers and service providers to question the accuracy of 

national-level estimates.  The proportion of indigenous farmworkers in the labor force, for 

example, is higher along the Pacific Seaboard than in the Midwest while, conversely, the 

proportion of farmworkers who are U.S. citizens is much higher in the Midwest.  The 

socioeconomic context in which farmworkers live and work also varies greatly from one area to 

another; for example, California agribusiness relies much more heavily on farm labor 

contractors than most other states, North Carolina relies more heavily on guest workers than 

other states, and the proportions of farmworkers living in mobile homes or labor camps varies 

greatly from one community to another.  

 

Social Characteristics 

 

Many factors contribute to the evolving context of farmworkers’ lives in the U.S., but 

two events of the last decade in particular have had significant impacts. The recent economic 

recession and the near collapse of some industries, especially the construction sector, 

interrupted traditional labor transition patterns long associated with farm work. Fewer non-

farm jobs are available for farmworkers to move into and an increasing proportion of even “low 

skill” jobs require fluency in English, basic writing skills, or computer literacy. The burgeoning 

demand for fresh produce also has increased the availability of farm labor jobs and the duration 

of the work season, which also affects the need for housing.  

Homeland security concerns in the wake of the September 11, 2001 terrorist attacks 

have also shaped farmworker demographics. While many farmworkers and family members are 

citizens and documented and live in the U.S. year round, before September 11 it was possible 

for farmworkers who lacked permanent status to work in the United States and visit their 

families in Mexico or Central America each year. Now, it is easy enough to exit the United 

States, but getting back into the country has become much more difficult.2 Increasingly, 

foreign-born farmworkers are remaining in the United States for longer periods or bringing 

their spouses and children to live with them in the U.S. The lack of immigration reform has 

made farmworkers’ employment and concomitant housing circumstances even more 

complicated. The circumstances are altering the demographic composition of farmworker 
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populations such that families are now more prevalent than single menIII.  

Farmworkers in the United States are largely ethnic minorities or immigrants.  More 

than nine of ten farmworkers are of Hispanic heritage. Much has been reported about how the 

rapidly growing Hispanic population has had an impact on the face as well as the economies of 

many areas of the United States. Nationally, the Hispanic population increased by 15 million 

between 2000 and 2010 and now comprises 16% of U.S. residents. This growth is four times the 

rate of the overall population growth rate in the United States throughout the decade.3 Over 

the past half century, the impact of Mexican and Central American immigrant farmworkers 

settling in rural communities has been dramatic, as once-homogeneous communities 

throughout the U.S. have become ethnically diverse.   

Contrary to expectations, however, the increases between 2000 and 2010 in the total 

Hispanic population and in the numbers of individuals who are undocumented may not be 

intimately connected to the farm labor population. A recent report by the Pew Hispanic Center 

challenges the perception that the growing undocumented Hispanic population has found 

employment primarily in farm labor, estimating that only 3% of the unauthorized labor in the 

U.S. is employed in agriculture.4 

About half (52%) of the persons engaged in U.S. farm work are legal residents of the 

United States (33% are citizens and 19% are legal permanent residents or work-authorized), 

while the other half are undocumented workers.  While the proportion of unauthorized farm 

labor force has remained consistent over the past decade, a growing share has gained U.S. 

citizenship.5 The proportion of farmworkers who are citizens increased from 22% in 1998 to 

33% in 2012.  Most foreign-born farmworkers come to the U.S. at an early age, so most (about 

three-quarters) of their children are U.S.-born citizens. The share of “mixed status” families 

among farmworkers increased from 10% in 19986 to 24% in 2009. 

More than two-thirds of farmworkers were born outside the United States, while the 

rest were born in the United States or Puerto Rico. There is a great deal of variation from state 

to state in the proportion of foreign-born farmworkers in the farm labor force.  In California, for 

example, 96% of all farmworkers were born in Mexico or Central America, while in the 

Midwestern states many more of the workers are native-born.  The overwhelming majority of 

foreign-born farmworkers are of Mexican origin, but Central Americans continue to make up 2-

4% of the farm labor force.  While most of the U.S.-born children of Mexican immigrant 

farmworkers follow different career pathways than their parents, the Mexican-American youth 

and young adults continue to be a significant sub-population in the farm labor force. 

Immigrant farmworkers on average have resided in the United States for 15 years. 

Residency figures signal a shift in the demographics of farmworkers, with foreign-born 

farmworkers still entering the United States as teenagers or young adults but staying in this 

country longer than previously.  More than 80% of farmworkers entered the United States 

before 2005. 

Consistent with the nature and physical demands of their occupation, farmworkers 

largely are adults who tend to be slightly younger than the general population. The median age 

of farmworkers in 1998 was 31 years, but by 2009 the farmworker median age had increased to 

                                                      
III

  Id. 
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34 years. The increasing average age of agricultural workers may be influenced by immigration 

policies and issues that have reduced the number of new nonresident farmworkers entering the 

United States.  

The nature of farm work creates unique household and family dynamics. Most 

farmworkers live in a family unit, some in complex households that include extended family 

members, and others (particularly those who are newly-arrived) travel, work, and live in groups 

of single men.7 The vast majority of farmworkers (more than three-quarters) are men; but 

women play an important role in filling some types of agricultural jobs.  Over the past several 

years, the proportion of women in the farm labor force has been slowly increasing.  As in other 

low-income immigrant households, husbands and wives usually both work to make ends meet. 

Almost two-thirds of all farmworkers are married, but about one-quarter of these 

married workers are “unaccompanied”; their spouses and children did not come to the U.S. 

with them. While about half of the farmworkers in the U.S. are living in households with their 

children, the vast majority of farmworkers are supporting families with children.  More than 

half of the families with children are very low-income (living below 125% of the LLSIL, or Lower 

Living Standard Income Level).  As might be expected, the families with more children are the 

poorest. 

The typical farmworker household consists of a nuclear family of parents and children, 

but economic necessity often makes it necessary for farmworker families to share housing.  

While housing arrangements vary greatly from community to community, about one-third of 

farmworkers live in “complex” households where a single-family house or apartment is shared 

by multiple families and, sometimes, unrelated co-workers.  Although the proportion of 

unaccompanied male migrants in the labor force is decreasing, there continues to be a 

substantial population of farmworkers living in crowded all-male households—sometimes labor 

camp barracks, but, also old motels, mobile homes, apartments, or single-family houses or less 

formal shelter arrangements. 

 

Economic Characteristics 

 

Harvesting crops is largely low-wage employment but, for many, it also serves as a 

stepping-stone into more stable employment. Non-English speaking and undocumented 

workers are at increased risk of being victims of labor and housing rights violations and they 

often are the target of anti-immigrant sentiment, but these issues are confronted by  virtually 

all farmworkers. The economy and mechanization have reduced the overall need for farm 

labor, but crops largely are harvested by hand and a substantial number of agricultural jobs still 

exist in the United States.  Changes in production practices appear to be increasing the amount 

of farm labor devoted to pre-production tasks (such as soil fumigation or transplanting) as well 

as post-production.  From 2007 to 2012, the number of U.S. farms reporting hired labor 

expenditures increased by 17%, producers’ labor expenditures for directly-hired labor increased 

23% and contract labor by 44%, greatly outpacing inflation for the period. 

One sign of greater stability in the farmworker population is increased work experience. 

In 2009, the average farmworker had 13 years of experience in farm labor, up substantially 

from an average of eight years of farm work reported in 1998; about one-quarter of the farm 

labor force consists of middle-aged workers who have worked 20 years or more in agriculture.  
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Figure 1:  Farmworkers are Becoming Less Mobile 

 
Historically, migration has been an element of farmworker life.  A pattern of traveling to 

a particular geographic area to harvest crops for a temporary period was common. Under this 

framework, migrant farmworkers were categorized according to one of three migration 

streams: East, Midwest, and West. During the winter months, migrant farmworkers typically 

resided in their home-base communities in California, Florida, and Texas, or in Mexico or other 

Central American and Caribbean nations. They traveled along the respective streams to 

perform farm work.8  

In recent years, migration patterns have changed. In the past decade, the proportion of 

migratory farmworkers declined substantially.  Currently, the largest ongoing migration stream 

is along the Eastern Seaboard, as a result of high levels of winter labor demand and scarcity of 

summer work in Florida.  This makes migration “up the stream” an important part of the East 

Coast farm labor scene. 

Increasingly, farmworkers are settling into local communities and traveling shorter 

distances to work while generally remaining in a specific geographic area.  By 2012, an 

estimated 86% of farmworkers lived in the same place throughout the year.  The number of 

farmworkers reporting only one farm employer in the past year has increased in the past 

decade.  In 2009, as many as 81% of farmworkers worked for only one farm employer for the 

year, up from 65% in 1998.  

While work patterns are changing, a good number of farmworkers still travel to 

different regions of a state or to different states following crop seasons and labor demand. 

Although there are complex definitional issues regarding ways to define migrancy, it appears 

that only about one out of five farmworkers, most of them relative newcomers to U.S. 
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agriculture, are migrants. 

Farmworkers are among the poorest populations in the country.  In 2009, approximately 

half of all individual farmworkers earned $16,250 or less annually.  To put these income levels 

into perspective, only 18% of all households nationally earn under $20,000 per year.9  While 

farmworkers’ average hourly earnings have increased nominally and in real terms over the past 

decades, these gains do not compare with those gained by non-farm workers. In addition, the 

rate of gain has slowed substantially during the past five years, and increased at about half the 

rate of inflation from 2007-2012.  

Approximately one-quarter of farmworkers have below-poverty family incomes; this is 

roughly twice the national rate of poverty. Poverty rates are decreasing for farm workers, 

however; in 1998, approximately 46% of farmworkers had incomes below poverty level 

compared to 25% today. The reduction is likely related to the greater stability of the labor 

force.  Families with children are much poorer than the overall farmworker population; close to 

half of these farmworker family households continue to live below the poverty level. 

By 2009, farmworkers were working more days of the year, earning higher wages, and 

living more often in two-income households than in 1998.IV  Farmworkers’ economic progress is 

uneven; the recent recession seems to have slowed their wage gains and resulted in less work. 

This is a valuable reminder of the constant uncertainties faced by farmworkers as market 

conditions or weather impact production.  Many farmworkers in California’s San Joaquin Valley, 

the region of the state most seriously affected by the 2012 drought, for example, are finding 

less work than those who have settled in a local community.  

Despite low incomes, persistent under-employment, and periodic seasonal 

unemployment, most farmworkers do not use public assistance programs. An estimated 43% of 

farmworker families utilized public assistance programs between 2007 and 2009, an increase 

from the 35% who used these services between 1998 and 2000. While contribution-based 

assistance such as unemployment insurance has remained constant, there has been a more 

marked increase in need-based assistance, such as Medicaid the Special Supplemental Nutrition 

Program for Women, Infants, and Children program (WIC); and food assistance.10  

 

Farmworker Housing Conditions 

 

Farmworker housing conditions and needs vary by type, location, tenure and condition. 

Migrant farmworkers often reside in formal or informal labor camps, RV and mobile home 

parks, old motels, vehicles, campgrounds, in fields, under tarps or in barns and tool sheds. 

Seasonal and year round farmworkers, and farmworkers and their families, often reside in 

dilapidated rental housing and substandard mobile home parks. Farmworkers who are 

fortunate enough can benefit from the federally and state subsidized housing programs that 

provide decent, affordable homeownership and rental housing.  

                                                      
IV Farmworkers who did not have prior calendar year income are not included in the poverty estimates 

produced by the NAWS. This stipulation eliminates about 15% of all crop workers from NAWS data. If 

the earnings of these omitted workers were calculated, the share of farmworkers with level incomes 

below poverty would likely be higher.  
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Housing conditions for farmworkers and their families historically have been 

substandard, whether in typical rental housing or in formal and informal labor camps, mobile 

home parks, camp grounds, open fields, parked cars, tool sheds, barns, and other makeshift 

shelter arrangements. During the past decade, the shift away from migrant labor toward a 

more year-round workforce added pressure on housing. The decrease in farmworker mobility 

has contributed to the cultural diversity and economic development of the communities in 

which they live, while also adding to the strain on housing. Whether the shift in farm labor has 

been the result of the economic downturn, an increase in the temporary visa workforce or 

changing production practices, the stress on rural communities and an inadequate farmworker 

housing stock has continued to increase. The communities in which farmworkers and their 

families live often must contend with other deprivations such as the lack of a decent or 

sufficient water supply, inadequate septic systems, no streetlights or sidewalks, and 

fundamentally inadequate municipal services that other communities take for granted as basic 

necessities.   

The nature of their employment and working conditions means that farmworkers’ 

housing options – in terms of arrangement, costs, and quality – often are substantially different 

from others’ options. Farmworker housing may be provided by the private market or by the 

employer. Most farmworkers (85%) access their housing through the private market.  More 

than 60% of farmworker-occupied housing units are rented and approximately 35% are owner-

occupied. The private housing market often fails to meet the needs of farmworkers. Rental 

housing is not as plentiful in rural communities as it is in urban areas. Rental properties 

frequently can be acquired only with a security deposit, a credit check, a utility deposit and 

sometimes a long-term commitment – requirements that often conflict with the unique 

conditions of the farm labor industry.11   

Income from farm work has seasonal fluctuations that can make rental or 

homeownership in the private market more difficult.  Where private rental housing is available, 

health and safety standards in private rental housing are often subject to lax enforcement, so 

units available to farmworkers may be substandard and too expensive. Formal and informal 

labor camps or other shelter arrangements are often unregulated or poorly regulated.  

Although such housing might be provided in exchange for work rather than rent, it may be 

inconvenient or of poor quality.  Farmworkers fear retaliation, in employment and/or housing, 

should they complain or seek help from authorities to remedy substandard conditions.  

Only about 13% of farmworker housing units are employer owned.  Among these, 83% 

are provided free of charge to the workers; however families are often charged for utilities.  

The prevalence of employer-owned housing has declined markedly since 1995, when nearly 

30% of farmworker units were owned by the employer.  In many states, employer-provided 

housing is regulated to some degree for health and safety reasons, thus possibly benefiting 

workers whose other housing options are not subjected to scrutiny.  Employer-owned housing 

is not without problems, however. A situation with an employer as a landlord may compound 

an already asymmetric relationship.  Some farmworkers may be uncomfortable complaining or 

making suggestions regarding housing to their employer.12  Increasingly, regulation, combined 

with the costs of administration and maintenance of housing, has dissuaded many growers 

from providing housing to workers.13   

In situations where migrant workers’ employers are farm labor contractors, employer-
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provided housing is very often problematic.  In the Eastern Migrant Stream, in large measure 

because farmworkers must rely on farm labor contractors for transportation and housing as 

well as for employment, there have been a number of cases where farm labor contractors were 

holding workers in conditions of indentured servitude in isolated labor camps.  Although less 

common, similar problems have also been documented in some areas of California (e.g. the 

Sacramento River Delta).  Problems stemming from farm labor contractors’ role in housing 

workers in isolated areas have also been a particular problem for farmworkers working in 

reforestation. 

 

 

      Guestworkers:  How does the growth of the H-2A program affect farmworker housing?  

 

Agricultural guest worker or “H2A” visas have generated increased controversy in 

the farm labor community over the past decade. The H2A temporary foreign agricultural 

worker program allows agricultural employers to hire workers from other countries with 

temporary work permits to fill agricultural jobs for less than one year.
14

 The temporary 

work visas can only be issued once an employer documents a labor shortage of U.S. 

citizens who are unwilling or unable to perform the task.
15

  Under the program, employers 

must compensate workers with prevailing wages and guarantee minimum work hours.  

The guest worker program has grown substantially over the past few decades and 

approximately 70,000 H2A visas are issued for agricultural work annually in the United 

States.
16

  

 The H2A program requires employers to provide free housing or pay for workers’ 

housing.  The housing must be inspected and certified in advance to ensure that it 

complies with applicable health and safety standards.  While these obligations are 

intended to promote the safety and well-being of guest workers, documented abuses of 

the program and employees have been reported over the past few years.
17

  Again, the 

remote and rural nature of many facilities housing H2A workers contributes to the 

potential for abuses by employers. Additionally, with the considerable growth in 

workforce visas, competition for housing options, which are scarce in many communities, 

has grown between guest visa holders and non-H2A farmworkers.  Furthermore, since 

employers who wish to hire H2A workers cannot be certified unless their housing is 

inspected and certified, the agencies inspecting housing face pressure from H-2A 

employers to prioritize their inspections, sometimes at the expense of timely inspections of 

other farmworker housing. 

 

Farmworker housing may also be categorized as on-farm or off-farm housing. During the 

Depression era and after, farmworkers in the many parts of the country were housed 

predominately by growers in large on-farm tent camps.  After public outcry about deplorable 

living conditions in the 1960s and 1970s, however, laws and regulations were enacted to ban 

these makeshift camps. Since then, growers generally have been less involved in the housing of 

farmworkers.18  Today, on-farm housing, while much improved from past decades, often only 

affords the most basic arrangements (such as simple concrete barracks or older manufactured 

homes), typically of lower quality than off-farm housing.   
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The vast majority of farmworker housing units (85%) are located in off-farm settings, 

with the remaining 15% of farmworker housing units located on a farm.  The number of on-

farm housing units has been in decline over the past few decades.  Prior to 1995, estimates 

indicated that 75% of farmworker housing was off the farm.  It is important to recognize the 

diversity and huge disparities in quality of off-farm housing.  In some agricultural communities, 

farmworker housing is dispersed throughout a town and is quite similar to the accommodations 

of other low-income community residents (although typically more crowded); in others, 

farmworker housing has been concentrated in the neighborhoods with the most decayed 

infrastructure, giving rise to rural ghettoes. 

Farmworkers are much more likely to be renters than are U.S. residents as a whole.  

Only one-quarter of farmworkers own a home in the United States, compared to nearly two-

thirds of all households in the United States. Forty percent of farmworkers are estimated to 

own a home in another country, however. 

Single-family homes, prevalent throughout the rural U.S., are home to the majority 

(58%) of farmworkers in the U.S.  Fewer live in apartments (18%) and manufactured homes 

(18%).  A more telling indicator of the precarious nature of farmworker housing arrangements 

is the number of farmworkers who live in dormitory or barracks settings (2%) and tents, motels, 

or other housing structures (1%).  
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Farmworkers cope with a spectrum of housing problems, including costs that do not fit 

their incomes, substandard quality, and the need for short-term housing during temporary 

work. Farmworkers often face crowded housing conditions as a result of their low incomes and 

high housing costs. One definition of crowding is more than one person per room (excluding 

bathrooms).  Excluding dormitories and barracks (structures designed for high occupancy), 

almost 31% of farmworkers live in crowded conditions.  This figure is more than six times higher 

than the national average.  While a substantial portion of farmworker housing units are 

crowded, the incidence of crowding is even greater in some types of housing.  More than 40% 

of apartments housing farmworkers and one-half of duplexes contain more than one person 

per room.  

A survey of farmworker housing conditions conducted by HACV in the early 2000s 

estimated that 17% of farmworker housing units were severely substandard and an additional 

16% were moderately substandard. Farmworkers in manufactured homes were more likely to 

experience substandard living conditions, with 44% of manufactured homes being classified as 

moderately or severely inadequate.19  

                                                      
V
 NAWS does not provide detailed information about housing quality or conditions. 
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Substandard and structurally deficient conditions are endemic to farmworker housing; 

however, they are often exacerbated by crowding or and lack of affordability. Approximately 

20% of farmworker housing units surveyed by HAC were both substandard and crowded.  In 

11% of all units surveyed, both substandard conditions and cost burden existed, and 6% 

suffered three housing deficiencies; they were substandard, crowded, and unaffordable.20  

Though containing numerous serious problems, these units often were home to children. In 

addition to high housing costs, crowding, and substandard housing, farmworkers also 

encounter unique environmental hazards related to housing, particularly exposure to pesticides 

in homes near fields. 

 

 

How Many More “Durovilles” Are There in the U.S.?  

  

The Desert Mobile Home Park (commonly 

referred to as “Duroville,” named for its owner) is an 

infamous manufactured home community located in 

California’s Coachella Valley on the Torres Martinez 

Indian Reservation.  This community was largely 

inhabited by farmworkers, with an estimated 2,000 

to 6,000 migrant workers living in the park’s several 

hundred manufactured homes.
21

   

Duroville gained national attention because of its deplorable housing conditions and the legal 

battles surrounding its continued operation.  Duroville residents resided in very old mobile homes 

amidst unsafe and unsanitary conditions, including open sewage, hazardous electrical wiring and 

packs of wild dogs.
22

  In response to numerous health and housing violations, the U.S Attorney’s 

Office on behalf of the Bureau of the Indian Affairs sought to have the park closed in 2009. A 

contentious and complicated legal battle ensued, and after many years Duroville was finally closed 

in 2013.  Most of Duroville’s residents have been relocated to Mountain View estates, a newly 

developed community of modern manufactured homes funded with public and private resources.
23

  

 

        

 
Mountain View Estates 

 

 

 

      While Duroville has been closed, 

hundreds of other substandard 

manufactured home parks across the nation 

continue to serve as a primary source of 

housing for farmworkers. These old 

manufactured home parks are emblematic of 

the challenge many farmworkers face in 

finding decent housing in the private market. 

 

 

 

Typical Duroville home 
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Federal Investment in Farm Labor Housing 

 

Less than 1% of farmworkers are estimated to receive any form of affordable housing 

assistance from a state, local, or federal government entity.  For more than 40 years, the 

federal government has been working to combat farmworker housing problems through grant 

and loan programs. One important farmworker housing resource is the USDA Section 514/516 

Farm Labor Housing program, which provides funding to buy, build, improve, or repair housing 

for farm laborers.VI  This program addresses some of the barriers farmworkers face in finding 

safe, decent housing, such as high levels of poverty, the lack of affordable rental housing and 

the inability to sign a full-year lease.  

Slightly fewer than 800 USDA Farm Labor Housing properties encompass more than 

14,000 units located across the nation.  While many USDA projects are employer-managed and 

located on-farm, the majority of the 514/516 units are located off-farm because off-farm 

properties can support many more units than on-farm projects.  Off-farm housing is located 

primarily in the West and in the states of California, Florida, and Texas.  

                      
 

 

 

                                                      
VI A number of other federal programs address farmworker housing problems, such as the Department 

of Labor’s Migrant and Seasonal Housing program, HUD’s Rural Housing and Economic Development 

Program/Rural Innovation Fund, and HUD’s HOME Investment Partnerships program, as well as the Low 

Income Housing Tax Credit. 
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Despite moderate increases in overall funding, the development of new units of Section 

514/516 Farm Labor Housing has been steadily dropping over the past 25 years. This decrease 

in housing unit development may be due partially to the fact that development funding has not 

kept pace with rising development and construction costs.  This decline culminates in an aging 

housing stock, with the majority of units over 25 years old.1  

Recent economic, social, and political developments in the United States continue to 

change the landscape for farmworkers.  Today, farmworkers live in poverty at more than twice 

the national rate and are six times more likely to live in crowded homes than are others across 

the nation.  While reliable data are limited, available information indicates that the nation’s 

farm laborers are less mobile, and are more often settled in local communities than 10 years 

ago.  While most of these developments are generally positive, the social, economic, and 

housing conditions that many farmworkers experience are still precarious.   

As discussed in subsequent papers here, farmworker housing conditions are linked in 

many diverse ways to the overall health of farmworkers and their families.  With the prevalence 

of crowded, substandard, and unaffordable farmworker housing conditions, an increased 

investment in housing for farmworkers is a critical component in a public health response to 

farmworker well-being.  

This investment should be multifaceted and come from private as well as public sources. 

Farmworker housing needs have long outpaced the federal funding offered to improve the 

housing conditions.  The agricultural industry, from local growers to multinational corporations, 

has a responsibility to ensure that an integral element of its workforce is appropriately 

compensated, housed, and protected. 

An important consequence of farmworkers’ decreasing migrancy, coupled with their 

continuing poverty and economic instability as seasonal work ebbs and flows, is that the stakes 

are higher every year, not just for farmworkers, but for the local communities in which they 

live.  Overall community well-being will be determined by the types of neighborhoods which 

evolve.  Sound farmworker housing policy will be a crucial component of sound community 

health policy.
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Abstract 

Many environmental pollutants are known to have disproportionate effects on Black, Indigenous and People of Color 
(BIPOC) as well as communities of low-income and wealth. The reasons for these disproportionate effects are com-
plex and involve hundreds of years of systematic oppression kept in place through structural racism and classism in 
the USA. Here we analyze the available literature and existing datasets to determine the extent to which disparities 
in exposure and harm exist for one of the most widespread pollutants in the world – pesticides. Our objective was to 
identify and discuss not only the historical injustices that have led to these disparities, but also the current laws, poli-
cies and regulatory practices that perpetuate them to this day with the ultimate goal of proposing achievable solu-
tions. Disparities in exposures and harms from pesticides are widespread, impacting BIPOC and low-income commu-
nities in both rural and urban settings and occurring throughout the entire lifecycle of the pesticide from production 
to end-use. These disparities are being perpetuated by current laws and regulations through 1) a pesticide safety dou-
ble standard, 2) inadequate worker protections, and 3) export of dangerous pesticides to developing countries. Racial, 
ethnic and income disparities are also maintained through policies and regulatory practices that 4) fail to implement 
environmental justice Executive Orders, 5) fail to account for unintended pesticide use or provide adequate training 
and support, 6) fail to effectively monitor and follow-up with vulnerable communities post-approval, and 7) fail to 
implement essential protections for children. Here we’ve identified federal laws, regulations, policies, and practices 
that allow for disparities in pesticide exposure and harm to remain entrenched in everyday life for environmental jus-
tice communities. This is not simply a pesticides issue, but a broader public health and civil rights issue. The true fix is 
to shift the USA to a more just system based on the Precautionary Principle to prevent harmful pollution exposure to 
everyone, regardless of skin tone or income. However, there are actions that can be taken within our existing frame-
work in the short term to make our unjust regulatory system work better for everyone.
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Introduction
Pesticides have been used for thousands of years – with 
the first recorded pesticide ingredient, elemental sulfur, 
used over 4000 years ago in Mesopotamia [1]. As civili-
zations grew, so did the desire for easy ways to facilitate 
food production, prevent disease and manage nuisances. 
From ancient Egypt’s divination of cats as representations 
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of gods and protectors of the home (quite adept at rodent 
control), to the “aim and spray” bottles that are found on 
store shelves today, modern society’s comfort with, and 
use of pesticides, has rapidly evolved.

A pesticide is anything that is intended to prevent, 
destroy, repel, or mitigate any pest [2]. This catchall term 
includes insecticides, herbicides, fungicides, bactericides, 
and rodenticides, among others. While typically thought 
of as a chemical component that is manufactured in a 
facility, the term “pesticide” can also encompass living 
organisms and management practices that seek to restore 
balance to an unhealthy system.

Commonly overlooked, the largest and most effec-
tive pest controller is nature itself. Traditional Ecologi-
cal Knowledge (TEK) is an ever-evolving knowledge 
acquired by Indigenous and local peoples over thousands 
of years through direct relationship and connection with 
the land and surrounding environments [3]. The colo-
nization of North America, known by some Indigenous 
people as Turtle Island, saw the brutal extermination of 
Native Americans and violently stolen land. Along with 
the loss of life, culture and TEK came a shift in ideologies 
that valued capital wealth, control, and expansion over 
balance and co-existence with land and people.

Hundreds of years would pass before the infamous pes-
ticide, DDT, became a household name and ushered in an 
era of massive use of chemical pesticides in our daily lives 
[4]. During this ensuing time-period, structures of racism 
and class discrimination were erected in the USA through 
the systematic oppression and exclusion of BIPOC com-
munities and people with lower socioeconomic status. 
This structural racism and classism, defined here as a sys-
tem brought about by historical, institutional, cultural, or 
behavioral societal actions that routinely disadvantage, 
harm and cumulatively oppress BIPOC and/or people of 
low-income or wealth, has led to significant disparities in 
exposure to many pollutants that can lead to premature 
death or chronic disease [5–7].

Nearly 90% of pesticide use in the USA is in the agricul-
tural sector, making agricultural laborers or farmworkers 
and their families particularly vulnerable to the effects 
of these dangerous chemicals [8]. Agricultural work in 
the USA was founded upon exploitative, dehumanizing 
mechanisms meant to reinforce white supremacy and 
prevent upward mobility of people of color. From the 
abhorrent use of African slave labor on Southern planta-
tions and the subsequent practice of sharecropping and 
indentured servitude to the exploitation of Asian immi-
grants to do low-wage farm work along the West coast, 
racist agrarian structures are as old as modern agricul-
ture itself [9, 10].

Just as chemical-intensive agriculture was becoming 
commonplace in the mid-twentieth century, the Bracero 

Program was implemented in the USA to facilitate the 
use of low-paying Mexican immigrant labor to fill agri-
cultural positions left vacant during World War II [9, 11]. 
This further perpetuated a racial caste system in which 
wealthy, mostly white landowners profited from physi-
cally demanding, dangerous work done by people of 
color. Since the end of the Bracero Program, most labor 
and occupational safety laws have specifically excluded 
agricultural workers and, to this day, agricultural workers 
still have fewer protections than most other occupations 
in the USA [12].

Today 83% of farmworkers identify as Hispanic or 
Latinx [13]. The average annual income for a farmworker 
is less than $20,000 a year and one third of farmworkers 
had family incomes below the federal poverty line [13]. 
Upward mobility in agriculture is essentially nonexist-
ent, as federal policies and racist lending practices have 
largely been responsible for 98 and 94% of all U.S. farm-
land being owned or operated by whites, respectively 
[9]. All these policies combined have all but ensured that 
BIPOC and people of low-income or wealth working in 
agriculture will consistently be the ones that bear the 
brunt of pesticide exposure in the fields.

In addition to disparate exposures at the workplace, 
racist and classist structures have led to disparate poten-
tial for exposure to harmful pesticides in or near people’s 
homes as well. This has ultimately led to many BIPOC 
and people of lower socioeconomic status being cor-
doned off into undesirable places within cities or rural 
areas that have poorer living conditions and very little 
political clout.

The 1800s saw overtly racist laws like the Indian 
Removal Act and Dawes Act that sought to erase Indig-
enous sovereignty and partition Indigenous people into 
small tracts of undesirable land. This was followed by the 
widespread use of eminent domain for “economic devel-
opment,” racially-motivated zoning ordinances, and the 
practice of “redlining” in the early 1900’s that further 
partitioned and isolated BIPOC and communities of 
low income and wealth to areas that would receive less 
economic and social investment and ultimately deterio-
rate while other areas thrived [14]. More recent calls for 
“urban renewal” and subsequent gentrification has often 
further solidified these trends [15].

With regards to pesticide exposure, the consequences 
are two-fold. One is that these communities can often 
end up being located near toxic waste sites, including 
Superfund sites that contain legacy pesticide contami-
nation, and are also directly targeted for new large-scale 
industrial chemical manufacturing and waste sites [16]. 
Most pesticides are synthetic chemicals that must be 
manufactured or synthesized in a facility. Polluting 
manufacturing facilities tend to be built in lower income 
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communities with a higher proportion of people of color 
or in neighborhoods that were already in the process of 
transitioning to that end [17, 18]. Furthermore, hazard-
ous facilities in lower income areas tend to invest less in 
pollution reduction than those in higher income areas 
[19].

Another consequence is that as housing structures in 
these communities deteriorate due to lack of resources 
and investment – coupled with often crowded living 
conditions in public or low-income housing – the heavy 
use of pesticides is often employed as a short-term fix for 
chronic pest problems. For example, in subsidized, pub-
lic housing developments in New York state, 33% of resi-
dents reported applying pesticides indoors at least once 
per week [20]. This varied dramatically by housing den-
sity, with nearly half of residents in higher density public 
housing applying pesticides indoors at least once per week 
[20].

In this paper we review the scientific literature and 
publicly available datasets to determine the extent to 
which these historical injustices have led to dispropor-
tionate exposures and harms to low-income communities 
and people of color from pesticides. This analysis demon-
strates that pesticide exposure and harm often fall upon 
racial, ethnic, and socioeconomic lines in the USA. While 
structural racism and classism have likely played an enor-
mous role in shaping this trend, the objective of our study 
was to explore the current laws, policies and practices in 
the US government that are facilitating this disturbing 
trend and propose ways in which these institutional fail-
ings can begin to be rectified.

How disproportionate pesticide impacts are 
realized
Pesticide production
It is well-established that chemical manufacturing, stor-
age, and waste affect BIPOC and impoverished commu-
nities more than the general population [21, 22].

An analysis of nine U.S. cities and counties that had 
high numbers of hazardous chemical facilities found 
that people who lived within three miles of those facili-
ties were disproportionately African American or Latinx 
and living in poverty compared to the city or county 
as a whole [23]. Similar findings have been found on a 
national level, where African Americans and Latinxs liv-
ing below the poverty line were more than twice as likely 
to live within a mile of a hazardous chemical facility [24]. 
The disproportionate exposure of low income and BIPOC 
communities to polluting industrial facilities is even 
more pronounced when analyzing those facilities that 
release the most harmful pollutants [25]. These polluting 
facilities also fail to create meaningful job opportunities 

for the members of the community that they are harm-
ing, further perpetuating the detriment to those who live 
nearby [26].

One of the most infamous industrial facility disas-
ters in the world happened in 1984 in Bhopal, India, 
where a pesticide manufacturing facility exploded and 
covered the nearby poverty-stricken community in a 
toxic gas that ultimately killed thousands of people and 
injured over half a million [27]. In 2008, Bhopal’s sister 
facility in Institute, West Virginia – which used many of 
the same dangerous ingredients to manufacture pesti-
cides – exploded, killing two people and blanketing the 
nearby community in dense smoke [28]. This was in an 
area of the state that had a 54% Black population com-
pared to the state average of 3.6% and an average per-
capita income that was two-thirds of the average in the 
surrounding counties [29, 30]. A Superfund site in Lou-
isville KY, formally the Black Leaf chemical facility, which 
manufactured DDT and other pesticides, left widespread 
contamination in the surrounding area where 44% of 
people live below the poverty line and 84% of residents 
identify as Black compared with 16 and 8% in the state 
as a whole, respectively [31–34]. Another Superfund site, 
the former pesticide manufacturing facility United Heck-
athorn, heavily contaminated the harbor in the nearby 
city of Richmond, CA – where 84% of residents are peo-
ple of color [35, 36].

As of November 2021, there were 31 pesticide manu-
facturing facilities in the USA that the United States 
Environmental Protection Agency (EPA) had deemed in 
“Significant Violation” of bedrock environmental laws, 
including the Clean Air Act (CAA), Clean Water Act 
(CWA), and the Resource Conservation and Recovery 
Act (RCRA) (Additional file 1). An analysis of the demo-
graphics around these polluting facilities identified stark 
differences with state and national averages. An average 
of 44% of residents within one mile of these 31 pesticide 
manufacturing facilities had incomes less than two times 
the federal poverty level, compared to the national aver-
age of 28% and the relevant state average of 29% (Fig. 1).

The racial and ethnic demographics around these man-
ufacturing facilities are more variable. Overall, there is 
little difference between the average percent BIPOC pop-
ulation within one mile of these facilities and the national 
average (Fig. 1). However, this gap widens when compar-
ing to the relevant state average (37% BIPOC near facility 
compared to a 31% state average). Further examination 
of the data revealed significant variability from site to 
site, with about half of facilities having a higher BIPOC 
population within one mile of the facility and the other 
half having a lower BIPOC population nearby. The racial 
and ethnic variation appears to be largely regional, as 
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California and many Southern states harbor the highest 
number of facilities in predominantly BIPOC neighbor-
hoods, averaging a 63% BIPOC population within one 
mile of a facility compared to a 40 and 38% national and 
relevant state average, respectively (Fig. 1).

Three of the 31 pesticide manufacturing facilities are 
located in St. Joseph, MO and were recently ordered by 
a federal judge to be transferred to a third party to over-
see their operations after thousands of containers of 
hazardous waste, stored in rusted or leaking containers, 

Fig. 1  The % BIPOC and % Low-income Population that Reside Near Pesticide Manufacturing Facilities that Have Violated Environmental Laws 
Compared to National and State Averages. The first column gives the Facility ID as found in EPA’s Enforcement and Compliance History Online 
(ECHO) database. The second and third columns provide the city and state the facility is located in. The fourth column indicates the environmental 
law(s) that the facility has violated: Clean Water Act (CWA), Clean Air Act (CAA), or Resource Conservation and Recovery Act (RCRA). The fifth column 
provides the percent of people within one mile of the facility who do not identify as non-Hispanic, white (for the purposes of this Figure we have 
designated this population as Black, Indigenous and People of Color (BIPOC)). The sixth column provides the percent of people within one mile 
of the facility that have incomes below 200% of the federal poverty level. Columns 7–8 and columns 9–10 provide the national and relevant state 
averages of the percent of people who do not identify as non-Hispanic, white or have incomes below 200% of the federal poverty level. The bottom 
two rows compile the averages for each column for all facilities and facilities in California, Louisiana, South Carolina, Arkansas, Missouri, Georgia, and 
Tennessee
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were found in dilapidated buildings that were in danger 
of collapse [37]. Lawsuits from federal and state govern-
ments allege that rainwater had been mixing with pesti-
cide waste in the containers – ultimately leaking into the 
sewer system and nearby Missouri river [38]. The average 
“% BIPOC” and “% low-income” populations within one 
mile of these three facilities is 31 and 55% compared to 
the state average of 21 and 28%, respectively.

This indicates that pesticide manufacturing facilities in 
the USA that are in significant violation of bedrock envi-
ronmental laws are disproportionately located in areas 
where a higher proportion of residents have low incomes. 
There is regional variation in whether these facilities are 
in areas with a higher BIPOC population – with this 
overwhelmingly being the case in California and many 
Southern states, but not elsewhere in the country.

Pesticide use
Exposure
Worldwide, the burden of higher pesticide exposure is 
typically carried by the poorest and most vulnerable to 
exploitation [39, 40]. This is also the case in the USA, 
where exposure to pesticides correlates strongly with 
race, ethnicity, and socioeconomic status. Here we focus 
on the general trends in exposure to different subpopu-
lations in the USA and further discuss specific demo-
graphic groups that are disproportionately bearing the 
societal burdens of pesticide use.

General trends  Researchers at the California EPA 
found that pesticide use was the pollution burden that 
showed the greatest racial, ethnic and income dispari-
ties in the state – disproportionately imposing more 
of a hazard than multiple air pollutants and other 
toxic releases [41]. The authors found that almost all 
pesticide use in the state occurs in the 60% of Cali-
fornia zip codes that have the highest percentage of 
people of color. Others have found that over half of 
the glyphosate used in California was applied in the 
state’s eight most impoverished counties, where 53% 
of residents identified as Hispanic or Latinx compared 
to the state average of 38% [42]. In 2019, more than 
eight million pounds of pesticides linked to childhood 
cancers were used in the 11 California counties that 
had a majority Latinx population (>50%), resulting in 
4.2 pounds of these pesticides used per person [43]. 
This contrasts sharply with the 770,000 pounds of 
these same pesticides used in the 25 California coun-
ties with the fewest Latinx residents (<24%), resulting 
in 0.35 pounds of these pesticides used per person 
[43]. Both groups of counties have comparable land 
area and population.

This is the case nationally as well, as African Americans 
and Mexican Americans had higher concentrations of 
pesticide biomarkers in their blood or urine than non-
Hispanic whites who don’t live in poverty [44]. Similarly, 
biomarkers of pesticide exposure showed the greatest 
disparity between white women and women of color than 
16 other chemical groups tested [45]. A U.S. Centers for 
Disease Control and Prevention (CDC) study found that 
metabolites of certain legacy pesticides were higher in 
Mexican Americans and African American women above 
the age of 40 than in whites [46]. The costs and disease 
burden associated with exposure to organophosphate 
pesticides were shown to be disproportionately borne 
by those who identify as non-Hispanic Black or Mexican 
American than non-Hispanic white [47].

To analyze a wider variety of pesticides across a national 
scale, we reviewed data collected by the CDC for the 
Fourth National Report on Human Exposure to Envi-
ronmental Chemicals (Additional file 1). This report has 
information on a wide range of pesticides and pesticide 
metabolites that have been monitored in the blood and 
urine of a nationally representative sample of the U.S. 
population between the years of 1999–2016. Of 14 pes-
ticides/metabolites that were found in high enough con-
centrations to identify a geometric mean for the three 
analyzed demographic subgroups (non-Hispanic white, 
non-Hispanic Black and Mexican American), only 3 
(21%) were found in non-Hispanic whites at levels higher 
than the average for the total population (Fig. 2). In con-
trast, mean urinary and serum concentrations were 
higher for 8 of 14 (57%) and 10 of 14 (71%) pesticides/
metabolites in Mexican Americans and non-Hispanic 
Blacks compared to the national average, respectively 
(Fig. 2). Non-Hispanic Blacks or Mexican Americans had 
higher average concentrations than non-Hispanic whites 
for 12 of the 14 pesticides/metabolites analyzed.

A similar trend was apparent with the highest exposed 
individuals from each demographic subgroup. Of 35 pes-
ticides/metabolites where concentrations at the 95th per-
centile were reliably identified, the highest exposed non-
Hispanic whites, Mexican Americans, and non-Hispanic 
Blacks exceeded the 95th percentile for the total popu-
lation 40, 51 and 57% of the time, respectively (Fig.  3). 
Non-Hispanic Blacks or Mexican Americans had higher 
concentrations at the 95th percentile than non-Hispanic 
whites for 26 of the 35 pesticides/metabolites studied.

This indicates that not only do non-Hispanic Blacks and 
Mexican Americans tend to have higher average urinary 
and blood levels of many pesticides, but that the highest 
exposed individuals within these demographic groups are 
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more likely to be exposed to higher quantities than the 
highest exposed non-Hispanic whites.

Altogether, the available literature and data suggest that 
BIPOC and people living in poverty are generally exposed 
to higher levels of pesticides than the total population at 
large. This presents a serious environmental justice issue 
that must be addressed.

Children  In California, almost three out of every four 
children with the highest potential for exposure to pes-
ticides at school were non-Anglo [48]. An analysis of 15 
agricultural counties in California found that children 
identifying as Hispanic were 46% more likely than white 
children to go to school within a quarter mile of where 
pesticides of human health concern were used [49]. His-
panic children were also 91% more likely than white chil-
dren to attend school where the highest amount of pes-
ticides of human health concern were used nearby [49]. 
In Washington state, more than half of students who 
attended school in counties with the most agriculture did 
not identify as white compared to a 31% student average 
in the state [50]. Eight-year-old Latinx children in low-
income households in North Carolina were exposed to 

an average of 5.7 different pesticides in a three-month 
timeframe, with the specific pesticide exposures differing 
whether they lived in a rural or urban area [51].

Children are more susceptible to the effects of environ-
mental toxins like pesticides because they are still in a 
developmental stage of life. With children of color more 
likely to be exposed to pesticides, they are not only more 
susceptible, but more vulnerable to pesticidal harm. Chil-
dren of color are therefore the most vulnerable of any 
vulnerable population subgroup and will often be the 
most at-risk population.

Urban and low‑income housing  Pesticide use is often 
heavy in inner-city housing due to the age of the struc-
tures, inadequate maintenance and often crowded liv-
ing conditions [52]. Residential pesticide use tends to 
increase with higher housing density and pesticides were 
found to be widely used in low-income public hous-
ing in New York state – where 80% of facilities applied 
pesticides inside apartments and in common areas on 
a regular basis [20]. A study of public housing facili-
ties in Boston, MA, where 98% of residents identified as 
Hispanic or Black, detected at least two pesticides in all 

Fig. 2  Average Urinary or Blood Pesticide/metabolite Concentrations in People of Various Demographic Groups in the USA. The first column 
identifies the class of the pesticide/metabolite. The second column identifies the specific pesticide/metabolite that was analyzed. The third, fourth, 
fifth, and sixth columns contain the geometric mean of the urinary or serum concentrations of each pesticide/metabolite for the total population 
(Total Pop), whites, Blacks and Mexican Americans (Mexican Am), respectively. All values are urinary concentrations (non-creatinine adjusted) in 
μg/L for all pesticide/metabolite classes except “OC/legacy.” For the “OC/legacy” pesticide/metabolite class, values are serum concentrations in ng/g 
of lipid. The last column is the fold change between the pesticide/metabolite concentration in whites and the demographic group with the highest 
pesticide/metabolite concentration. The last row indicates the total number (and % of total) of pesticides/metabolites for which the concentration 
in the demographic group exceeded that of the total population
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42 units analyzed and at least six in the majority of units 
[53]. Eighty five percent of pregnant African American 
and Dominican women in New York City reported using 
pesticides in their residence and 83% had at least one 

pesticide in umbilical cord samples at birth [54]. Thirty 
percent of African American and Dominican moth-
ers had at least eight pesticides detected in a home air 
monitoring study [55]. An analysis of seven pesticide 

Fig. 3  High-end Urinary or Blood Pesticide/metabolite Concentrations in People of Various Demographic Groups in the USA. The first column 
identifies the class of the pesticide/metabolite. The second column identifies the specific pesticide/metabolite that was analyzed. The third, fourth, 
fifth, and sixth columns contain the 95th percentile of the urinary or serum concentrations of each pesticide/metabolite for the total population 
(Total Pop), whites, Blacks and Mexican Americans (Mexican Am), respectively. All values are urinary concentrations (non-creatinine adjusted) in 
μg/L for all pesticide/metabolite classes except “OC/legacy.” For the “OC/legacy” pesticide/metabolite class, values are serum concentrations in ng/g 
of lipid. The last column is the fold change between the pesticide/metabolite concentration in whites and the demographic group with the highest 
pesticide/metabolite concentration. The last row indicates the total number (and % of total) of pesticides/metabolites for which the concentration 
in the demographic group exceeded that of the total population
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biomarkers in women from Long Island, New York found 
that the average total pesticide concentration in breast 
adipose tissue was about 10% higher in Black women 
than white women [56].

The majority of a person’s life is often spent inside their 
home. Housing, therefore, represents a serious potential 
exposure pathway to many environmental justice com-
munities in the USA. While some people are able to con-
trol environmental contaminants that enter their home 
to a certain degree, many do not have that luxury and are 
subject to the whims of what a landlord or management 
company decides to do (often without prior consent).

Farmworkers  Due to the nature of their work and where 
they live, farmworkers – and by extension their fami-
lies – are thought to be the group of people most highly 
exposed to agricultural pesticides. Urinary analysis of 
nearly 200 farmworkers in North Carolina found that not 
only were they exposed to a wide array of chemical pesti-
cides, but that re-exposure was constant throughout the 
year [57]. Similar findings in Idaho found insecticide and 
herbicide metabolites in the urine of Latinx farmwork-
ers in every sample tested, even after pesticide spraying 
season was done [58]. Hispanic and Haitian female farm-
workers in Florida were found to have much higher levels 
of urinary pesticide metabolites than a nationally-repre-
sentative survey [59]. Farmworkers in Monterey County, 
CA had median urinary pesticide metabolite levels that 
were up to 395 times higher than a nationally-represent-
ative survey [60]. Pesticides and pesticide metabolites 
were found in dust samples in 85% of Washington farm-
worker homes and in the urine of 88% of young children 
with whom they lived, indicating that work exposure can 
often transfer to the home [61].

The vast majority of pesticide use in the USA is in agri-
culture and farmworkers have always been the most 
highly exposed group of people to agricultural pesticides. 
Many also reside in housing where residential pesticide 
use is high. While the nature of their work means that 
farmworkers will likely always have somewhat of a higher 
exposure to pesticides than the general population, the 
current disparities in the USA are far beyond what should 
ever be considered acceptable.

Effects

In the USA  Higher exposures of many pesticides at 
concentrations of human relevance are often associated 
with increased disease incidence [62, 63], and there is 

increasing evidence that the specific exposures that dis-
proportionately burden BIPOC and communities of low 
income and wealth can lead to disproportionate levels of 
acute harm or disease.

There are major barriers in place that make it difficult 
to tie specific exposures of pesticides to specific harms, 
particularly to BIPOC communities and those living in 
poverty. Poison Control Center utilization is known to 
be much lower in BIPOC and low-income populations, 
making comparisons between different racial, ethnic and 
income demographics very difficult [64–66]. Correctly 
diagnosing illness from acute pesticide harm requires 
the harmed individual to have access to, and seek, medi-
cal treatment, which often doesn’t happen [67]. Further-
more, the physician (often un- or under-trained in this 
area) must also be able to correctly identify and diagnose 
the problem and report it [68]. Other significant barri-
ers can lead to even greater underestimates of harm to 
seasonal and migrant laborers [69]. All these difficulties 
are compounded when it comes to chronic effects from 
long-term pesticide exposure that don’t have the same 
immediate temporal association with exposure that acute 
effects have.

Despite the enormous difficulties in tying pesticide 
exposure to harm in certain populations, pesticide 
exposure among low-income and BIPOC populations 
has routinely been associated with adverse health 
outcomes.

By extrapolating from hospital visits in California, the US 
EPA estimated that 10,000–20,000 agricultural workers 
(predominately Latinx) experience physician-diagnosed, 
acute illness each year in the USA due to pesticide expo-
sure, and that number could be as high as 300,000 acute 
illnesses per year when accounting for workers who don’t 
seek care from a medical facility [70, 71]. Surveillance 
of occupational injuries in the state of Michigan found 
that people who identify as Hispanic are more likely to 
become ill due to pesticide exposure on the job than non-
Hispanics [72]. Between 2007–2011, the rate of acute 
occupational pesticide-related illness and injury was 37 
times higher for agricultural workers than for non-agri-
cultural workers [73]. Occupational exposure to some 
agricultural pesticides is associated with an increased 
risk of breast cancer in California Latinx women [74]. 
Studies on Mexican American children in a farmworker 
community in California found that exposure to certain 
pesticides in utero or after birth was associated with neg-
ative effects on attention and neurological impacts that 
can affect cognitive and behavioral function [75, 76].
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It’s not just on-the-job exposures that can result in harm. 
Multiple pesticides and pesticide metabolites were found 
at higher levels in non-Hispanic Black women than non-
Hispanic white women, and those higher blood and 
urine concentrations in non-Hispanic Black women were 
found to have breast cancer associated biological activ-
ity [77]. Serum levels of two pesticide metabolites were 
associated with an increased risk of diabetes in an adult 
Native-American (Mohawk) population, while serum lev-
els of another pesticide were associated with a decreased 
risk [78]. The association between serum levels of certain 
chlorinated pesticides and type 2 diabetes was stronger 
in people who do not identify as white than those that do 
[79]. A study on pregnant African American and Domin-
ican women in New York City found that pesticide lev-
els in cord plasma were negatively associated with fetal 
growth [80, 81]. A study on mothers and newborns from 
Cincinnati found that urinary maternal levels of organo-
phosphate metabolites were more strongly associated 
with decreased birth weight among Black newborns 
than white newborns [82]. This same study also found 
that those urinary metabolites were associated with 
shorter gestation time only in white mothers and not 
Black mothers. Non-Hispanic and Hispanic whites were 
grouped together for this study and it’s been previously 
shown that similar metabolites in Latina women were 
associated with decreased gestational duration [83].

Attempts to pool cohorts from multiple epidemiological 
studies also identified some racial and ethnic heterogene-
ity among associations with pesticide exposure and vari-
ous neurological and reproductive outcomes; with those 
who identify as Black or Hispanic showing stronger nega-
tive associations between pesticide exposure and certain 
negative effects compared to those who identify as white 
[84, 85].

Disproportionate pesticide exposures are often asso-
ciated with human health harms in low-income and 
BIPOC communities in the USA, however the true scope 
of harm is often unknowable due to the inherent diffi-
culties in documenting these harms in underserved and 
overburdened communities.

Internationally  While the focus of this study is the dis-
proportionate pesticide impacts in the USA, it is impor-
tant to understand that these issues exist across political 
boundaries. In fact, by being a major manufacturer and 
exporter of pesticides, the USA plays a role in how these 
impacts are realized abroad.

Surveys conducted across Africa, Asia and Latin America 
have found that people in farming communities often 

lack access to, or cannot afford, suitable Personal Pro-
tective Equipment (PPE) for pesticide application and 
subsequently suffer from headaches, nausea, dizziness, 
blurred vision and excessive sweating [86]. A recent study 
estimates that around 385 million cases of acute pesticide 
poisoning occur each year worldwide, with the major-
ity of that harm occurring in developing countries [87]. 
A report for the World Health Organization and United 
Nations Environment Programme identified women 
and children as the most vulnerable to pesticide impacts 
worldwide [88].

If there is one constant we’ve identified with regards to 
pesticide exposure and harm, it is that the most vulner-
able individuals and communities will routinely be the 
ones shouldering a disproportionate burden of the soci-
etal harm caused by pesticides.

How disproportionate pesticide impacts are 
currently perpetuated
Rooted in U.S. law, regulations, policies and regulatory 
practice
Below we discuss various aspects of the pesticide regu-
latory framework in the USA and how they function to 
maintain the status quo with regards to disproportionate 
pesticide impacts to environmental justice communities. 
This is not an exhaustive list, but areas where we believe 
have the most impact to on-the-ground communities. 
Each subsection identifies laws, regulations, policies and/
or regulatory practices that are responsible for perpetu-
ating disproportionate harm to people of color and low-
income communities.

Double standard for pesticide safety
As the major pesticide law in the USA, the Federal Insec-
ticide, Fungicide, and Rodenticide Act (FIFRA) con-
trols the approval, sale, and distribution of pesticides. 
Together with the Federal Food, Drug and Cosmetic Act 
(FFDCA), which governs the allowable residues of pesti-
cides on food, these two laws form the basis for pesticide 
regulation in the USA. Twenty-five years ago, Congress 
passed the Food Quality Protection Act of 1996 (FQPA), 
which amended FIFRA and the FFDCA [89]. Specifi-
cally, the FQPA put in place a new safety standard of a 
“…reasonable certainty that no harm will result…” to 
people exposed to pesticides through food and all other 
non-occupational exposure routes [89, 90]. However, all 
occupational pesticide exposures to people still default to 
the previous safety standard of no “…unreasonable risk 
to man or the environment, taking into account the eco-
nomic, social, and environmental costs and benefits of 
the use of any pesticide…” [91].
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In practice what this means is that for the general pop-
ulation, exposed mainly to pesticides through their diet, 
water and residential use, EPA takes a risk-only approach 
– approving a pesticide only if the agency determines that 
it will not result in significant harm. Yet for farmwork-
ers and those exposed to pesticides mainly through their 
work, EPA takes a cost-benefit approach whereby harm 
to workers is allowed as long as the purported benefit of 
the pesticide, presumably to the grower, sufficiently off-
sets those harms.

Having two separate safety thresholds for different 
populations of people institutionalizes the practice of pri-
oritizing some people’s lives over others and, by design, 
leads to enormous disparities in who is being harmed by 
pesticides. With the farmworker population overwhelm-
ingly identifying as Hispanic or Latinx, this creates an 
enormous environmental justice issue.

The EPA seemingly recognizes this terrible double-
standard, and in 2009 published a proposed policy 
document aimed at strengthening its occupational risk 
assessment entitled “Revised Risk Assessment Methods 
for Workers, Children of Workers in Agricultural Fields, 
and Pesticides with No Food Uses” [92]. This document 
identifies ways EPA can more closely align the occupa-
tional and non-occupational risk assessment, stating: “No 
scientific justification exists for distinguishing between 
otherwise identical exposures based on whether they 
occurred on-the-job or not” [92].

Following fierce opposition from the American Chem-
istry Council and the pesticide industry [93–95], this 
12 year-old proposed policy still remains in draft form. 
While the EPA has implemented a few of the compo-
nents of this draft policy already, the agency has made 
only minimal progress in implementing the more conse-
quential proposed policy changes [96].

Inadequate worker protections from pesticides
In addition to a long and much broader history of farm-
worker “exceptionalism,” where farmworkers have 
consistently been excepted from basic labor rights, 
farmworkers also lack many basic occupational safety 
protections from pesticide exposure [12]. While most 
occupational sector safety standards are overseen by 
the U.S. Occupational Safety and Health Administra-
tion (OSHA), the agency has largely relegated the realm 
of agriculture to the EPA, which has since exerted its 
authority over pesticide worker safety with the Worker 
Protection Standard (WPS) regulation issued under 
FIFRA [12, 97]. The very fact that the agency in charge 
of approving pesticides is the same one that’s in charge of 
establishing and enforcing worker standards is troubling 
to say the least.

In 2015 the WPS was strengthened, providing further 
protections for farmworkers than what they had been 
afforded in the past [98]. Despite these improvements 
(some of which were targeted for removal in a subse-
quent rulemaking [99]), worker protections from pesti-
cides remain grossly substandard.

Biological monitoring of workplace chemical exposures 
is common in many industries and OSHA has developed 
over 25 chemical standards that are to be used to screen 
workers that are exposed to hazardous substances as 
part of their work [100]. Yet despite farmworkers coming 
into constant, often daily, contact with chemical pesti-
cides that are known to be harmful, there is no national 
requirement for employers to provide medical monitor-
ing for farmworkers seeking to prevent chronic, harmful 
pesticide exposures. This is even more worrisome given 
that perceptions of pesticide exposure at the workplace 
don’t always correlate with actual exposure [59].

Some states, like California and Washington, have 
implemented biological monitoring programs for certain 
pesticide classes in an effort to protect farmworkers in 
those states [101, 102]. What these state programs have 
identified is cause for concern; in cases where pesticide 
exposure resulted in physiological effects to workers, 
many were not even the result of a violation of the WPS 
or the pesticide label, suggesting that following the direc-
tions on the label is not necessarily protective of pesticide 
harm [103]. Since some pesticide exposures can lead to 
adverse effects in the absence of readily noticeable symp-
toms [104], biological monitoring is absolutely necessary 
to prevent or reduce harm from chemical exposure.

While the WPS does provide some legal protections 
for farmworkers, lack of compliance monitoring and 
enforcement provides little incentive for employers to 
follow the rules. Nearly all workplace inspections are 
conducted by the states, leading to major inconsisten-
cies from state to state. In 1998, five states conducted no 
workplace inspections for WPS compliance and 11 states 
conducted fewer than ten [105].

While these numbers have modestly improved since 
then, only a small minority of workplaces are inspected in 
any given year. Data from EPA’s ECHO database indicate 
that, for the most recent five years that data are available, 
just over 1% of pesticide-using agricultural operations 
were inspected for WPS violations (Table 1). This means 
that at the current rate of inspection it will take nearly 
100 years to inspect all facilities that fall under the Stand-
ard. During this period the few inspections that were 
conducted found a considerable number of violations – 
there was an average violation rate of 49%, indicating that 
nearly one WPS violation was found for every two facili-
ties that were inspected (Table 1). Despite the majority of 
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violations being for highly consequential failures such as 
failure to provide pesticide safety training, failure to cen-
trally post vital information about pesticide use on the 
premises, and failure to provide proper PPE, only about 
19% of violations led to any action other than a warning 
(Table 1) [106].

WPS violations appear to be very common despite the 
low number of inspections that are conducted every year 
by the EPA, the states, and tribes. A near-50% violation 
rate is very high and indicates that a significant portion 
of the estimated 1.8 million workers and handlers who 
work in these facilities are not receiving legally-mandated 
protections from pesticides. Furthermore, 80% of viola-
tors don’t even receive a slap on the wrist after they are 
found to have violated the law. Without the prospect of 
facing any meaningful consequence, there is no deterrent 
for unscrupulous employers to follow the rules, which 
perpetuates exploitative working conditions.

Export of dangerous pesticides to developing countries
It’s been estimated that 385 million cases of uninten-
tional, acute pesticide poisoning (UAPP) occur each year 
worldwide, with the greatest number of poisonings hap-
pening in developing regions of the world in southern and 
south-eastern Asia and east Africa [87]. FIFRA section 17 
(a)(2) allows for the manufacture and export of pesticides 
to other countries that are not registered in the USA if 
certain labelling and notification requirements are met 
– this includes the export of pesticides that have never 
been approved in the USA or cancelled due to human 
health or environmental concerns [107]. The extent of 
the export of pesticides that are prohibited in the USA is 
substantial. An analysis of U.S. customs shipping records 
found that between 2001–2003 the USA exported nearly 
28 million pounds of pesticides that were not allowed to 
be used in the country, averaging 13 tons/day [108]. This 
included many pesticides that the USA had banned due 
to human and environmental health concerns and others 
that were subject to regulation under international treaty, 

like dinoseb, mercury-based pesticides, endosulfan and 
pentachlorophenol [108].

In 2009 the EPA Office of the Inspector General 
(EPA-OIG) analyzed EPA’s compliance with FIFRA sec-
tion 17(a). The EPA-OIG found that EPA does not ensure 
that an importing country is notified (as required by law) 
that a pesticide found to be harmful to human health – or 
a pesticide for which no EPA assessment had been con-
ducted – is being exported to their country [109]. In fact, 
EPA notified the importing countries for only 3% of such 
pesticide exports in 2007, prompting the EPA-OIG to 
conclude that importing countries may not be aware of 
potential hazards associated with pesticides they import 
from the USA [109].

Organophosphate (OP) and carbamate insecticides are 
known neurotoxins responsible for many pesticide poi-
sonings around the world due to their high acute toxicity 
[110–112]. Between the years of 2015–2019, unregistered 
pesticide products containing 26 different OP or carba-
mate insecticides were manufactured or formulated in 
the USA for export (Additional file  1). These products 
were exported to 53 different nations, 79% of which are 
considered low-to-middle income countries (LMICs) by 
the Organisation for Economic Co-operation and Devel-
opment (OECD), and eligible for financial development 
and welfare assistance (Fig.  4 and Additional file  1). Of 
the 42 nations that imported unregistered products con-
taining OP/carbamate ingredients that are completely 
prohibited for use in the USA, LMICs made up 81% 
(Fig. 4).

Similar trends were identified when stratifying nations 
by how much of their agricultural workforce is estimated 
to be poisoned by pesticides each year. Seventy two per-
cent of nations importing unregistered products that 
contain any OP/carbamate ingredients from the USA are 
estimated to have >30% of their agricultural workforce 
poisoned by pesticides each year (Fig.  4 and Additional 
file  1). That proportion increases to 78% of importing 
nations for unregistered products containing an OP/

Table 1  Worker protection standard compliance and violation enforcement from 2015–2019

Year Total No Action/ Enforcement

WPS Facilities Violations Only Action Inspection Violation Enforcement

Facilities Inspected Found Warning Taken Rate Rate Rate

2019 304,106 3475 1903 1595 308 1.1% 54.8% 16.2%

2018 304,106 3774 2057 1676 381 1.2% 54.5% 18.5%

2017 304,106 3418 2296 1997 299 1.1% 67.2% 13.0%

2016 304,106 3320 1142 789 353 1.1% 34.4% 30.9%

2015 304,106 3557 1199 925 274 1.2% 33.7% 22.9%

5-yr Avg 304,106 3509 1719 1396 323 1.2% 49.0% 18.8%
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carbamate ingredient that is completely prohibited for 
use in the USA (Fig. 4).

Allowing the manufacture and export of pesticides that 
have been banned in the USA, or whose safety has not 
been properly vetted, not only puts at risk vulnerable 
people in other countries but also places a higher burden 
on fenceline communities in the USA that live near the 
polluting facilities that manufacture them.

Failure to implement executive order 12898
Executive Order 12898, “Federal Action to Address Envi-
ronmental Justice in Minority Populations and Low-
income Populations,” was signed by President Bill Clinton 
in 1994 to direct federal agencies to use existing laws to 
prevent BIPOC and low-income populations from being 
disproportionately burdened by the impacts of environ-
mental pollutants [113]. Despite the clear intent of the 
order, and the clear potential for pesticides to dispropor-
tionately impact BIPOC and low-income communities, 
the EPA pesticide office has routinely failed to adequately 

implement this order more than 25 years after it was 
signed.

In multiple EPA-OIG investigations in 2004 and 2006, 
the watchdog agency found that EPA had not even imple-
mented guidance for how the agency could begin to com-
ply with the Order [114, 115]. Sixty percent of responding 
offices had not performed the necessary reviews required 
by the Order 12 years after it was signed and 87% said 
that management had not even requested such reviews 
be undertaken [115]. These general conclusions have 
been confirmed at EPA and other federal agencies by aca-
demic researchers [116, 117].

An analysis of final rule-making actions by the EPA 
between the years of 1994–2012 found that EPA over-
whelmingly utilizes pro forma acknowledgement of EO 
12898 that an agency action would have no impact on 
environmental justice communities [118]. This contrasts 
greatly with the miniscule number of “affirmative” uses of 
the Order in final rules where the action would have ben-
eficial impacts on those same communities [118].

Fig. 4  Export of Unregistered Pesticides to Different Nations Stratified by Wealth and % Workforce Poisoned. The first two bars represent the 
percentage of nations receiving import of unregistered pesticides containing any organophosphate (OP) or carbamate active ingredients from 
the USA. The first bar stratifies these nations by Gross National Income (GNI) – the two categories being high-income or low-to-middle income 
as defined by the World Bank. The second bar stratifies these nations by the percent of agricultural workers in each country that are estimated 
to experience an unintentional pesticide poisoning each year – the two categories being >30 and < 30%. The third and fourth bars represent the 
percentage of nations receiving import of unregistered pesticides containing prohibited organophosphate (OP) or carbamate active ingredients 
from the USA. The third and fourth bars are stratified identically to the first two bars. The only difference between “Unregistered Pesticides 
Containing any OP/Carbamate” and “Unregistered Pesticides Containing Prohibited OP/Carbamates” is that the former contain OP/Carbamates 
that are allowed for use in other, registered products in the USA while the latter contain OP/Carbamates that are completely banned for use in any 
product in the USA
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In our experience, pro forma acknowledgement of EO 
12898 is standard practice at the EPA pesticide office, 
with all recent human health pesticide risk assessments 
containing the same boilerplate language that the EPA 
considered environmental justice concerns in its assess-
ment by analyzing the dietary patterns of certain ethnic 
subgroups (some examples here [119–121]). Yet, other 
than analyzing some differing exposures via diet, there 
are no other analyses currently undertaken to quantify 
or mitigate higher exposures to BIPOC or low-income 
communities more than 25 years after such actions were 
required.1

Failure to account for unintended (off‑label) pesticide use 
or provide adequate training and support
When faced with the decision of whether to approve 
a pesticide that can cause harm to people, the EPA will 
often impose use restrictions on the pesticide label, such 
as PPE requirements, meant to mitigate harm from the 
pesticide. These restrictions can range from relatively 
minor to excruciatingly complex, as evidenced by a 
recent 9th Circuit Court of Appeals ruling that a recent 
pesticide approval was unlawful, in part, because the 
label directions were impossible to follow [122].

Unintended or “off-label” pesticide use is common and 
can have tangible consequences [123]. For example, when 
three women who worked on the same farm during their 
pregnancies all gave birth to children with congenital 
anomalies, it was subsequently found that the farm they 
worked at failed to prevent entry into treated fields after 
pesticide spraying and that the pesticide label require-
ments were not followed [124].

EPA approves pesticides assuming that all pesti-
cide label directions can and will be followed, yet that 
assumption is often at odds with reality. Five require-
ments must be met for a pesticide label to serve its 
intended function: 1) the user must have access to the 
label or the internet if the full label is too big to fit on the 
container, 2) the label must be in a language the user can 
understand, 3) the user must be literate, 4) the user must 
be able to understand the technical language in the label 
directions, and 5) the user must have the ability or sup-
port to implement the safety precautions (PPE, mixing 
instruments, etc.) [125].

These five requirements are often not met in the United 
States population, including in farmworkers. A study of 

binational farmworkers that mixed and loaded pesticides 
on US farms found that nearly a quarter used no protec-
tive equipment the last time they worked with chemicals 
[126]. A survey of Oregon farmworkers found that 61% 
had reported breathing in pesticides from the surround-
ing air, 39% had touched plants with pesticide residue, 
and over one third had been sprayed with pesticides 
directly from a plane or tractor – all scenarios the pesti-
cide label is supposed to prevent [127]. A quarter of sur-
veyed North Carolina farmworkers were asked by their 
employer to enter fields too soon after pesticides had 
been applied, in violation of the label [128].

Often, unintended pesticide use is due to a lack of train-
ing or support [68]. Anywhere from 14–65% of surveyed 
farmworkers across multiple states reported receiving no 
pesticide safety instruction by their employer [13, 128–
131]. Of North Carolina farmworkers that did receive 
pesticide training, less than half fully understood it [129]. 
Few were provided PPE or safety equipment [128, 132, 
133]. Despite only 28% of farmworkers reporting that 
they can read English “well,” it is still not required that 
pesticide companies provide pesticide labels in a lan-
guage other than English [13, 134].

The EPA often recites the adage, “the label is the law.” 
Ignoring the reality on the ground that pesticides are 
widely used in a manner not in compliance with the label 
– regardless of what laws or regulations are in place to 
prevent it – ultimately disadvantages those who are suf-
fering the burdens of those exposures the most.

Ineffective post‑approval follow‑up
New pesticides are often approved with just a handful of 
pesticide toxicity studies done by the pesticide companies 
seeking approval. While pesticide law requires the EPA 
to re-analyze the safety of pesticides every 15 years to 
incorporate new science and other information [135], in 
practice this effort is often marred by a lack of follow-up 
data on the most highly-exposed people and regressive 
practices that often prevent meaningful incorporation of 
high-quality epidemiological studies.

The U.S. government is estimated to undercount agri-
cultural injuries by 70–95%, which is more than any other 
industry [136, 137]. The inherent difficulties in moni-
toring a workforce that is predominantly migrant and 
seasonal is exacerbated by an ineffective, underfunded 
system to monitor and compile incidents of harm. Pes-
ticide incident reporting is overseen by states governed 
by a patchwork of laws and regulations that range from 
semi-robust to non-existent [138]. Most, if not all, are 
plagued by funding deficiencies and undercounting [138]. 
The federal government’s response to this was to develop 
a federal-state hybrid surveillance system called the Sen-
tinel Event Notification System for Occupational Risk 

1  While no other analyses are currently undertaken, EPA does state that: “Fur-
ther considerations are also currently in development as [EPA’s Office of Pesti-
cide Programs] has committed resources and expertise to the development of 
specialized software and models that consider exposure to other types of pos-
sible bystander exposures and farm workers as well as lifestyle and traditional 
dietary patterns among specific subgroups.” See references [119–121].
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(SENSOR)-Pesticides program [139]. In the SENSOR-
Pesticides program, 12 of the 50 states have historically 
agreed to submit information to the CDC in exchange for 
some federal funds [140]. Only seven of those states sub-
mit non-occupational pesticide related injuries [140]. In 
2019–2020, only three states received federal support for 
participation in the program [141].

While the SENSOR-Pesticides program was an 
improvement upon the state-by-state approach and 
allowed the federal government to monitor trends and 
standardize incident collection protocols among partici-
pating states, it is not robust enough to adequately cap-
ture pesticide exposure incidents at the national level. 
In most states, occupational incident reporting is exclu-
sively the responsibility of healthcare providers and those 
who have been poisoned [138]. Barriers, such as lack of 
health insurance, language access, transportation, availa-
bility during hours of facility operation, immigration sta-
tus, and fear of retaliation or further oppression, prevent 
many farmworkers from seeking care at a medical facil-
ity or reporting poisonings even when their injuries are 
serious [67–69, 142]. The few that decide to seek medi-
cal care are often seen by physicians that have received 
very little training on how to diagnose or report pesticide 
poisonings [69]. The result is a vast underestimate of the 
true scope of harm to this largely Latinx community. 
And because non-occupational injuries from pesticides 
are often compiled solely from reports to Poison Control 
Centers – utilization of which is known to be much lower 
for BIPOC and people of lower socioeconomic status 
[64–66] – a systemic issue exists with the underlying data 
that the program is built on.

An underfunded surveillance system that relies exclu-
sively on a dataset that extensively underrepresents harm 
to BIPOC and lower-income communities is designed 
to fail. While the SENSOR-Pesticides program was built 
with the best of intentions, its failure to encompass all 
states and address the underlying deficiency of the data it 
uses has severely diminished its effectiveness.

In addition to reported incidents of pesticide harm, 
another line of evidence that can be used to assess the real-
world consequences of a pesticide’s approval is epidemiol-
ogy. One benefit of epidemiology over the typical in vivo 
toxicology studies done on animals is that epidemiological 
studies can give a regulatory body information about dis-
parate impacts to specific populations of people that may 
be at higher risk. In fact many epidemiological studies, 
like the Center for the Health Assessment of Mothers and 
Children of Salinas (CHAMACOS) and Columbia Center 
of Children’s Environmental Health studies, were specifi-
cally designed for that purpose [80, 143].

Historically, epidemiological studies have not been 
accounted for or incorporated into EPA’s pesticide risk 

assessments and, therefore, had little impact on the 
agency’s overall decisions. With recommendations from 
the National Research Council of the National Academy 
of Science, EPA embarked on a process to incorporate 
epidemiology into its risk assessments that culminated 
in finalized guidance in 2016 [144]. In conjunction with 
a 2016 risk assessment of the pesticide chlorpyrifos that 
had partially incorporated epidemiological studies in a 
quantitative manner for the first time, this was seen as a 
major step forward for public health [145].

Yet despite these positive initial steps, intense lobby-
ing and pressure from the pesticide industry has had a 
chilling effect on the agency’s use of epidemiology in its 
recent assessments [146]. The EPA’s pesticide office has 
continually failed to incorporate these studies in its quan-
titative risk assessments for pesticides – even those with 
robust epidemiological datasets, like paraquat, atrazine 
and 2,4-D [147–149]. And while chlorpyrifos was ulti-
mately prohibited on food crops by the EPA in 2021 (fol-
lowing a court order), the agency reversed its initial 2016 
decision to partially incorporate epidemiological studies 
into its quantitative risk assessment using dose recon-
struction [150]. This was done in violation of a scientific 
advisory panel’s recommendations [151] and likely played 
a major role in allowing non-food uses of the pesticide to 
remain an ongoing threat to farmworkers and the general 
population.

By consistently analyzing incident numbers that are 
recognized to drastically underestimate the true scope 
of harm from pesticides – and continually failing to 
incorporate follow up epidemiological studies designed 
to uncover risks that were missed during the approval 
process – EPA is actively obstructing its own ability to 
respond to evidence of disparate impacts to BIPOC and 
communities of low-income and wealth.

Children lack necessary protections
The FQPA implemented an additional margin of safety 
meant to protect children, the most highly susceptible 
population to chemical poisons [89, 152]. This statuto-
rily required safety margin came in the form of a default 
safety factor that would effectively reduce the amount 
of pesticide considered “safe” by 10-fold to account for 
the heightened susceptibility of young people who are 
still developing and growing (hereafter “FQPA children’s 
safety factor”). This was accompanied by a newly imple-
mented aggregate assessment that directed EPA to assess 
non-occupational risk from multiple, combined exposure 
pathways, such as residential use and food exposures.

Widely lauded by the public health community, FQPA’s 
protections for children were strong, and EPA’s ini-
tial interpretation of the plain language of their statu-
tory requirement was encouraging. In an early guidance 
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document, EPA stipulated that it would err on the side 
of applying the FQPA children’s safety factor when there 
was scientific uncertainty about its necessity and even 
consider raising it in some cases [153].

Yet despite these positive initial steps, implementa-
tion of the FQPA children’s safety factor has been dis-
mal from the outset. By 2001 EPA had only applied an 
extra margin of safety for children in 13 of 44 instances 
for organophosphate pesticides, and was chastised by its 
own watchdog agency in 2006 for primarily measuring its 
achievements under FQPA in terms of how often it met 
its registration deadlines rather than how it reduced risk 
to children [154, 155]. A review of 59 pesticides by the 
National Research Council found that EPA only imple-
mented a FQPA children’s safety factor for 11 of them – 
with the full 10x margin of safety only being used for five 
[156]. A 2013 analysis by the United States Government 
Accountability Office (GAO) found that, out of 412 pes-
ticide decisions, EPA retained the default 10x FQPA chil-
dren’s safety factor only 22% of the time – it reduced the 
safety margin 75% of the time and increased it 3% [157]. 
A recent in-depth analysis of 47 non-organophosphate 
pesticides found that only 13% of acute food exposures 
and 12% of chronic food exposures incorporated any 
FQPA children’s safety factor whatsoever – and when it 
was included it was often in lieu of, not in combination 
with, a separate database uncertainty factor [158].

EPA’s justification for rarely incorporating the protec-
tive safety factor comes from the language of the law itself, 
which gives the EPA discretion to reduce the 10x FQPA 
children’s safety factor if such a determination can be made 
“…on the basis of reliable data…” [159]. Yet EPA’s current 
practice is such that the only time it retains the FQPA chil-
dren’s safety factor is in the rare case where there is overtly 
severe developmental toxicity in rodent studies, on the 
level of serious structural malformations or death [156, 
158]. When it decides to reduce or eliminate the FQPA 
children’s safety factor it is often based entirely on two or 
three rodent studies funded by the pesticide registrant, 
often conducted in the same laboratory [160].

Even in the few cases where EPA does incorporate 
a FQPA children’s safety factor, it is largely viewed as a 
moving target by the pesticide industry. Following a 2011 
EPA decision to reduce the FQPA children’s safety factor 
for a class of pesticides called pyrethroids from 10x to 3x 
[161], a group of companies that sell pyrethroids devel-
oped a model that resulted in the complete elimination 
of the pyrethroid FQPA children’s safety factor in 2019 
[162]. This happened even after multiple Scientific Advi-
sory Panels found serious deficiencies with the model the 
registrants used [163, 164]. Ultimately, the consequences 
of such a move translated into the continued approval 
of uses of pyrethroids that would otherwise have been 

cancelled due to human health concerns – mainly those 
uses in people’s homes where exposures to children are 
often the highest.

Ultimately any disproportionate effects of pesticides 
on BIPOC or communities of low-income and wealth 
are going to be magnified even higher in their children 
because children will always be more susceptible to 
developmental toxins than adults [165, 166]. With 53% of 
migrant children having an unmet health need compared 
to 2.2% of all U.S. children, many BIPOC children may 
also have greater sensitivity to pesticides due to com-
pounding stressors or other factors [165, 167, 168]. By 
using its discretion to overwhelmingly reduce protections 
for children instead of retaining them, EPA is perpetuat-
ing a system that propagates undue risk to lower-income 
children of color.

How disproportionate pesticide impacts can be 
alleviated
The most consequential and important recommenda-
tion we have is for the USA to adopt the Precaution-
ary Principle, which guides environmental policy in 
the European Union (EU) [169]. In fact, we believe it is 
impossible to truly “solve” this environmental injustice 
in the context of our current system, which masquerades 
as scientific norm in a country that has consistently nor-
malized oppression to people of color. It is this system 
that attempts to monetize people’s lives and well-being, 
attempting to determine whether any resulting harm 
from the action is “worth it” (with the implicit message 
that some people’s lives are not worth as much as others). 
It is a system that unduly benefits the entrenched, capi-
talist agrochemical regime by consistently prioritizing 
powerful economic markets at the expense of people’s 
lives and well-being.

However, under the Precautionary Principle we ask 
“How little harm is possible” rather than “How much 
harm is allowable” [170]. Being proactive instead of reac-
tive, it’s a simple change of perspective that can mean the 
difference of life or death to countless BIPOC and people 
living in poverty. Use of the Precautionary Principle can 
be compatible with a thriving agricultural sector, as evi-
denced by the EU’s incredibly high export value of agri-
cultural commodities [171]. The Precautionary Principle 
is often derided as “extreme” and “radical” by those in the 
USA profiting from the current, broken system. However, 
the very fact that it is considered “extreme” or “radical” 
to ensure that everyone has the right to a healthy envi-
ronment and life further proves to us just how unjust our 
current system is.

Given the realities of today, we fully acknowledge 
that this paradigm change within FIFRA itself is likely 
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unattainable in the near term. While the Precaution-
ary Principle should be the ultimate goal, advocating for 
a more just system also includes making an unjust sys-
tem better. Below we lay out seven Actions that can, and 
should, be implemented immediately to reduce pesticide 
harm to BIPOC and low-income communities in the 
USA and beyond.

Action #1 – eliminate or reduce the pesticide safety double 
standard
Any double standard for different groups of people is 
unacceptable when it comes to protections from harm-
ful pollutants. The confluence of three different pesticide 
laws (FIFRA, FFDCA and FQPA) to exclude a largely 
Latinx farmworker population from protections that eve-
rybody else is afforded stands today as one of the most 
overtly racist aspects of current pesticide law. The clear 
response to this should be to amend FQPA or FIFRA to 
ensure that the “reasonable certainty that no harm will 
result” safety threshold be extended to include those 
exposed to pesticides through their work. This is the cur-
rent safety threshold that must already be met for those 
exposed to pesticides through multiple pathways, includ-
ing their diet and other non-occupational exposures.

Absent a legislative fix, there are things EPA can do 
right now within its current authority to reduce the pro-
tection gap between farmworkers and the general pub-
lic. The first is to immediately implement the entirety of 
EPA’s 2009 guidance document “Revised Risk Assess-
ment Methods for Workers, Children of Workers in Agri-
cultural Fields, and Pesticides with No Food Uses” [92].

However, this alone is not enough.
The second thing EPA should do under its current 

authority is to finally, and formally, define “no unreason-
able adverse effects” in a way that appropriately recog-
nizes and reduces harm to agricultural workers. Since 
1972, the core statutory requirement of FIFRA has been 
for EPA to balance the costs and benefits when deciding 
whether to approve a pesticide. However, this has never 
been done transparently and amounts to more of a sub-
jective exercise subject to the whims of political pressure, 
undue influence, and a culture that makes it difficult to 
say “no.” Defining what types of harms are not acceptable 
to workers by setting forth clear standards would help 
ensure that that the EPA cannot generically allow the 
harms to workers be outweighed by the purported ben-
efits of a pesticide in the agency’s registration decisions.

Action #2 – implement a system to adequately monitor 
and account for harms to environmental justice 
communities
While the SENSOR-Pesticides program is better than 
nothing, it is wholly inadequate to monitor and surveil 

harm from pesticides to environmental justice com-
munities in the USA. We must develop a well-funded, 
nationwide monitoring system to incorporate data from 
all states and standardize reporting and collection to the 
federal government. This national monitoring and sur-
veillance system must incorporate occupational and non-
occupational harm.

However, without addressing the inherent issues that 
lead to underreporting, any national system is destined 
to fail in its purpose. The federal government must also 
implement measures to reduce incident underreport-
ing, particularly in BIPOC and low-income communi-
ties. This could include things like requiring employers 
to report incidents or face steep fines (similar to what is 
proposed in the “Protect America’s Children from Toxic 
Pesticides Act” (PACTPA) [172]), educating clinicians on 
how to diagnose and report pesticide poisoning, explic-
itly requiring public schools and other federally-funded 
facilities that use pesticides to report incidents, and 
allowing for anonymous reporting from those who might 
fear retaliation.

Just as important, EPA must implement a regulatory 
framework that is inclusive and not dismissive of epi-
demiological data. Current guidance and practice are 
simply unacceptable. Particularly as the agency moves 
away from reliance on in vivo animal experiments [173], 
human epidemiology – done by independent researchers 
with a lens towards marginalized communities – must 
play a larger role in EPA’s registration decisions. Above 
all, this will require that the agency stand up to the pesti-
cide industry instead of cowering to it.

Action #3 – strengthen worker protections
EPA must require medical monitoring for those who 
work occupationally with pesticides, as is common for 
most other occupations that work closely with danger-
ous chemicals. This can be done immediately for organ-
ophosphates and carbamates following the framework 
implemented in Washington and California [101, 102]. 
However, only monitoring these two classes is not suf-
ficient. EPA can and should require pesticide registrants 
to supply a clinical test capable of confirming a pesti-
cide overexposure from their products via its authority 
under FIFRA section  6(a)(2) for any pesticide or pesti-
cide class implicated in worker harm. This would signifi-
cantly improve access to health care for farmworkers, aid 
in Workers’ Compensation claims and reduce harmful 
exposures. This would also aid in achieving Action #2.

The importance of the pesticide label to the safe use 
of a pesticide cannot be understated. Given the wide-
spread use of pesticides by non-English speakers in the 
USA, the fact that pesticide labels are only required to be 
provided in English is entirely unacceptable. The EPA has 
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the clear authority to mandate labels be provided in lan-
guages other than English in order to protect the public 
[174]. The agency should mandate, at a minimum, that all 
pesticide labels immediately be provided in the Spanish 
language. Ultimately, along the lines of what is proposed 
in PACTPA [172], EPA should strive to require pesticide 
labels be provided in any language where information 
exists that at least 500 people who speak that same lan-
guage use a particular pesticide product.

Action #4 – reduce unintended pesticide harms
The more complex the pesticide label and the more 
restrictions put in place to protect people or the environ-
ment, the higher likelihood that there will be unintended 
pesticide uses that can result in serious harms. The 
practicality of label restrictions for both agriculture and 
residential use must become an integral part of the reg-
istration decision. This is completely unaccounted for in 
current pesticide approval decisions. Such an approach 
will require data on label compliance and noncompli-
ance to give the agency information about what restric-
tions/mitigations are commonly followed and which are 
not. This approach would be guided by data and science 
instead of the current approach, which is based solely on 
the incorrect assumption that all labels can and will be 
followed 100% by everyone.

By engaging with the farmworker community, EPA can 
also identify ways to strengthen training requirements for 
workers in ways that are engaging and the information 
more likely to be retained. EPA must publicly commit to 
implementing reasonable requirements in a timely fash-
ion based on input and meetings with farmworkers and 
their representatives.

Perhaps most important is for the EPA to strictly 
enforce all existing requirements in the Worker Pro-
tection Standard. This would require appropriating 
resources for inspection and enforcement activities and 
holding unscrupulous employers accountable to the full 
extent possible under the law.

Action #5 – adequately protect those most vulnerable 
to pesticide harm – children
EPA should fully incorporate the 10x FQPA children’s 
safety factor across the board for all pesticides when 
analyzing harm to children, and increase it when data 
indicate that greater safety buffer is needed. We recog-
nize that EPA has the discretion to reduce or eliminate 
the FQPA children’s safety factor if it so chooses, but 
this exception has swallowed the rule. Sometimes the 
agency does have studies in its possession that can be 
interpreted to imply that a safety buffer is not neces-
sary; however, in practice, every decision to reduce the 
FQPA children’s safety factor is made under an enormous 

amount of scientific uncertainty. Often only a few stud-
ies done in the same laboratory and funded by the pes-
ticide companies are available for review, or certain peer 
reviewed studies or epidemiological studies are ignored 
or discounted in some manner. This would meet very 
few scientists’ definition of “reliable data,” yet that is 
the statutory definition of the data EPA uses when opt-
ing to eliminate the FQPA children’s safety factor. Pes-
ticide companies are even combining their resources to 
form separate corporate entities with the sole intent to 
“address” the FQPA children’s safety factor for their prod-
ucts – and have been successful in eliminating these pro-
tections [162, 175]. Rarely, if ever, is there any instance 
when an abundance of research from multiple different 
labs without a financial conflict of interest all find that 
young children or the developing fetus are not more sus-
ceptible to pesticide poisoning than an adult. Yet elimi-
nating the FQPA children’s safety factor is the norm, not 
the exception.

We propose a regulatory rethinking of what the FQPA 
children’s safety factor represents and an acknowledge-
ment that its intended purpose when Congress proposed 
it was not for EPA to regularly cast it aside. While all chil-
dren are more susceptible to pesticide harm than adults, 
some children – particularly BIPOC and those in low-
income or low-wealth families – will often carry a higher 
burden of exposure [165, 166]. Widespread utilization of 
the FQPA children’s safety factor is one way to protect 
this subpopulation of the most vulnerable of the vulnera-
ble. EPA has an enormous opportunity with its discretion 
under current law to immediately put in place greater 
protections aimed at preventing harm to the next gen-
eration – implementing the FQPA children’s safety factor 
across the board is one easy way to accomplish this.

Action #6 – prohibit export of unregistered pesticides 
to other countries
Current law allows for the export of pesticides that are 
not registered in the USA – even those that have been 
banned here due to human health or environmental 
harms. This practice must end. The most harmful of these 
prohibited pesticides are largely going to lower income 
countries that have higher rates of pesticide poisonings 
(Fig.  4 and Additional file  1). If a pesticide has not met 
our standards for safety, we should not actively provide it 
to other countries that have even fewer protections and 
safeguards than we do. To do so makes us complicit in 
any harm that it causes. The European Commission has 
already begun implementing this moral imperative in the 
EU [37].

The USA must also ratify the Rotterdam and Stock-
holm Conventions. The USA is a signatory on both trea-
ties, however we remain one of the few countries left in 
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the world that has not ratified either [176, 177]. That puts 
us in a gray area for compliance purposes. Some of the 
extremely hazardous pesticides we’ve exported in recent 
years – like alachlor, carbofuran and phorate – are listed 
in Annex III of the Rotterdam convention and subject to 
Prior Informed Consent (PIC), which is a mechanism by 
which countries can opt out of receiving harmful chemi-
cals through trade [178]. The USA has even violated 
this international treaty as recently as two years ago by 
exporting carbofuran to the African country of Mauritius 
in 2019 after the country specifically informed the Rot-
terdam Committee in 2018 that it does not consent to 
carbofuran imports [179, 180].

Action #7 – assess and rectify regulatory capture 
within the EPA pesticide office
The pesticide office at EPA is plagued by an enormous 
amount of chemical industry influence [181, 182]. There 
are many reasons for this, but the end result is the same – 
industry interests are often put above public health inter-
ests and harmful products stay on the market. A culture 
such as this is incompatible with environmental justice 
and scientific integrity. This makes it difficult for EPA to 
implement changes that positively affect disenfranchised 
and marginalized communities and will always be an 
impediment to true change within the agency.

We believe a third-party audit of how EPA’s operating 
procedures and management practices allow for undue 
industry influence and what effects it has on environ-
mental justice communities is long overdue. The National 
Research Council is one example of an independent party 
that could study this matter and report back to EPA on 
recommended strategies to further separate the regula-
tors from the regulated in a manner that would benefit 
BIPOC and low-income communities and, by extension, 
the broader public.

Shifting the culture in the EPA’s pesticide office is criti-
cal to ensuring that any measures taken to reduce the 
disproportionate impacts on environmental justice com-
munities are realized.

Conclusions
Exposure to many, if not most, pollutants fall along 
racial, ethnic, or sociodemographic lines in the USA – 
and pesticides are no exception. Disparities in exposure 
and harm from pesticides are widespread, impacting 
BIPOC and low-income communities in both the rural 
and urban settings and occurring throughout the entire 
lifecycle of the pesticide from production to end-use. 
The root causes of these disparities involve hundreds 
of years of systematic oppression kept in place through 
structural racism and classism in the USA. Despite 

many of the atrocities that gave rise to these disparities 
being seemingly in the past, there are ways in which 
the federal government perpetuates these disparities 
and hinders progress even today. Here we’ve identified 
laws and regulatory practices and policies that allow 
for such disparities to remain entrenched in everyday 
life for environmental justice communities. While the 
true fix is to shift the USA to a more just system of pre-
venting pollution exposure to everyone regardless of 
skin tone or income, there are actions that can be taken 
right now to make our unjust regulatory system work 
better for everyone and begin to rectify the grave injus-
tices it has perpetuated.
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Introduction 
Due to greenhouse gas pollution, temperatures have been rising rapidly in recent decades. One 
important and often overlooked effect of rising global temperatures is that heat-related injuries and 
illnesses are increasing as well. Under the administration of President Donald Trump, the U.S. 
government has been working aggressively to intensify rather than mitigate the problem of heat 
stress by accelerating the burning of fossil fuels. It is therefore critical that other jurisdictions both 
work to mitigate climate change and begin protecting the populations that are most vulnerable to its 
harms. This report discusses the problem of heat stress generally, then focuses on Florida outdoor 
workers, showing that they work in dangerous heat conditions a high proportion of the time and 
their health is suffering as a result. 

Heat Is a Major and Growing Public Health Problem in Florida. 
Heat was the leading weather-related killer in the U.S. over the past 30 years,1 and the problem is 
growing worse due to climate change. The human body must stay within a narrow temperature range 
to remain healthy. The body’s temperature can be raised by heat in the environment or heat that the 
body generates internally, especially with physical activity. When the body cannot disperse heat 
quickly enough, it can progress toward serious injury or death. Heat exhaustion results from 
prolonged heat exposure and loss of fluids and salt, usually from sweating. Symptoms include 
headache, nausea, dizziness, weakness, irritability, thirst, heavy sweating, elevated body 
temperature, or decreased urination. If heat exhaustion goes untreated, it can progress to heat stroke, 
a life-threatening condition in which the body rapidly loses the ability to control its temperature. 
Symptoms include confusion, slurred speech, hot and dry skin or profuse sweating, seizures, and loss 
of consciousness (coma).2 

Excessive heat stress can harm anyone, but some populations are at greater risk. 

All people are at risk of heat illness, which can occur in temperatures as mild as the 70s (Fahrenheit).3 
But some populations are more vulnerable than others. 

Children. Physiological differences in infants and children, particularly those under age 4, impair their 
ability to manage heat.4 Compared to adults, children have a greater ratio of surface area to body mass, 
which means environmental heat affects them more strongly. Moreover, children do not sweat as easily 
as adults, which impairs their ability to cool down. And children will not feel thirsty until they have lost 
two percent of their body weight as sweat, at which point they are already dehydrated.5 One particular 
caution is that children should not be left in parked vehicles, in which temperatures can rise faster 
than a child’s ability to regulate his or her internal temperature. According to the National Weather 
Service, dozens of children left in parked vehicles die from hyperthermia each year.6 The majority of 
these deaths occur in children age three and younger.7 Likewise, children and parents should exercise 
additional caution when children are playing sports of otherwise exerting themselves in the heat. 

Seniors. Older adults are also at significant increased risk of heat illness. According to the National 
Institute of Aging, most heat-related deaths occur in people over 50 years old.8 Several factors 
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increase their vulnerability. Older adults are more likely to have chronic medical conditions like 
heart, lung, or kidney disease that impair the body’s normal responses to heat. They also may have 
poorer blood circulation or less efficient sweat glands, and are more likely to be taking medications 
that can impair the body’s ability to regulate or respond to heat.9 For the same reasons, individuals 
with chronic medical conditions can be especially vulnerable to excessive heat. 

Older adults who lack air conditioning or fans are at increased risk of overheating, as the nation 
witnessed from the tragic deaths at a Florida nursing home in the aftermath of Hurricane Irma. The 
Rehabilitation Center at Hollywood Hills lost power during the storm and waited until the following 
day to request emergency medical services. Eight people between the ages of 70 and 99 died, and 
initial reports indicated that excessive heat was a significant factor in the loss of life.10 That incident 
was not the facility’s first encounter with electricity problems. In 2016 the Florida Agency for 
Healthcare Administration, the agency tasked with regulating the state’s nursing homes, found that 
the nursing home “failed to maintain the emergency generator.”11 

Low-income individuals also are more likely to be exposed to heat and can be more vulnerable to 
heat stress due to lack of access to air conditioning or fans, poorer quality of dwellings, lack of access 
to public services, and more.12 In addition, pregnant women are more vulnerable because they are 
more prone to dehydration and their bodies must work harder to keep cool.13 

Workers. As this report discusses in greater depth below, occupation is a major risk factor for heat 
illness. Many indoor and outdoor workers are exposed to dangerously high temperatures in the 
course of their job. Because they are working, workers typically have less ability to engage in natural 
responses to dehydration and heat, such as drinking water, resting, and moving to a shadier or cooler 
space. Farm workers and construction workers are the highest risk populations. This is due in part 
to greater heat exposure. But workers in these sectors often are especially vulnerable for other 
reasons. Many attempt to work through discomfort or illness without complaint because they cannot 
afford to lose work time or fear losing their jobs. They may speak little or no English, may not know 
their rights, or may lack proper work permits and fear deportation if they raise health concerns that 
could be perceived as complaints. 
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Climate change is exacerbating heat stress, and 
the Trump administration is exacerbating climate change. 

The threat of heat illness is rising due to global warming. Seventeen of the 18 hottest years on record 
have occurred since 2001.14 According to the Fourth U.S. National Climate Assessment, average 
annual temperatures in the contiguous U.S. have already risen by 1.2°F (0.7°C) for the period 1986–
2016 relative to 1901–1960 and by 1.8°F (1.0°C) for the period 1895–2016.15 As shown in Figure 1, 
Florida temperatures are on a similar 
trajectory. This warming trend is projected to 
continue and accelerate. When average 
temperatures rise, the number and intensity of 
extremely hot days rises more rapidly.16 

Florida already has one of the highest rates of 
heat-related hospitalizations in the nation, even 
when the data are adjusted for age.17 In 2016, 
the most recent year for which data are 
available, Florida had 1,112 hospitalizations.18 
These figures are almost certainly undercounts, 
as many of the illnesses that can result from 
heat stress, such as stroke or heart attack, often 
are not recognized or documented as having 
anything to do with heat. 

At present, there is no sign that rising heat will stop. The Trump administration has been working 
aggressively for policies that accelerate greenhouse gas pollution and invite more, and more rapid, 
global warming. The administration’s most significant actions include: 

 Announcing a U.S. withdrawal from the Paris Climate Accord and attempts to 
undermine that agreement rhetorically. 

 Repeal of the Clean Power Plan, the nation’s first-ever limits on carbon pollution from 
power plants.19 

 Rolling back fuel economy standards.20 
 Repealing two regulations that would have limited methane leaking, venting and 

flaring on federal and tribal lands.21 

Together, these actions are a major step backward on climate change at a time when the need for 
progress is more urgent than ever. 

Figure 1: Florida Average Annual Temperature 
1895–2017 (°F) 

 
 Source: National Oceanic and Atmospheric Association 
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Florida Workers Routinely Labor in Dangerous Heat and Suffer 
Predictable Harm to Their Health. 

Florida’s outdoor laborers routinely work in dangerous heat conditions. 

A comparison of recent temperature records with safety recommendations from the National 
Institute of Occupational Safety and Health (NIOSH), part of the U.S. Centers for Disease Control and 
Prevention, indicates that Florida’s outdoor workers routinely labor in dangerous conditions. 

In 2016, NIOSH updated its recommendation — originally issued in 1972 and updated in 1986 — for 
temperature limits over which workers should be protected from heat. Currently, U.S. workers are 
not protected by any federal rule on heat stress. A group of more than 130 organizations, including 
Public Citizen and the Farmworker Association of Florida, petitioned the U.S. Occupational Safety and 
Health Administration (OSHA) in July 2018, urging the agency to enact a rule that largely follows 
NIOSH’s recommendations.22 The safety limits that NIOSH recommends are similar to those issued 
by the American Conference of Governmental Industrial Hygienists, the American Industrial Hygiene 
Association, and the International Organization for Standardization,23 as well as those used by the 
U.S. military and some other nations.24 

Safety thresholds for heat stress are based on a combination of two sources of heat: environmental 
and metabolic (body-generated). Workers engaged in heavier labor produce more metabolic heat 
and therefore need protection at lower environmental temperatures. For this reason, the limits for 
safe temperature vary by workload. In addition, when assessing environmental heat, it is important 
to account for factors other than air temperature that influence the body’s experience of heat and its 
ability to cool itself, such as humidity, wind, and direct sunlight. Like most heat stress exposure limits, 
NIOSH’s recommended limits are given in “wet bulb globe temperature” (WBGT), a measure that 
accounts for air temperature, humidity, wind, and radiant energy such as direct sunlight.25 

Employers can use a number of interventions to protect workers from heat that rises above safe 
levels.26 For outdoor laborers, the simplest and most common interventions recommended by NIOSH 
are to provide rest breaks and shade (or air conditioning if possible). Workers also should be given 
adequate potable water to drink when working in heat: one cup of water every 15–20 minutes, plus 
replacement of electrolytes during periods of prolonged sweating.27 Researchers and community 
organizations, collaborating with large agricultural employers, have implemented effective 
interventions for heat stress and dehydration that actually improved worker productivity in Central 
America.28 There is a paucity of similar endeavors in the U.S. 

Most agricultural and construction workers perform at least “moderate” work, the equivalent of 
normal walking and moderate lifting. It is likely that many if not most frequently perform some 
“heavy” (heavy material handling, walking at a fast pace) and “very heavy” (pick and shovel work) 
work as well. For moderate work, NIOSH recommends a WBGT limit of 82.4°F. For heavy and very 
heavy work, it recommends limits of 78.8°F and 77°F, respectively.29 At those WBGTs, workers are at 
heightened risk of illness and should be protected from the heat in some manner, such as by 
providing shade, rest breaks, or both. 
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Table 1. Metabolic work rates 

Work 
Category 

Metabolic 
Rate (Watts) Examples 

Rest 115 Sitting 

Light 180 Sitting, standing, light arm/hand work and occasional walking 

Moderate 300 Normal walking, moderate lifting 

Heavy 415 Heavy material handling, walking at a fast pace 

Very Heavy 520 Pick and shovel work 

Adapted from: ACGIH “2017 TLVs and BEIs” Table 3 and presented here as shown in OSHA, TECHNICAL MANUAL: 
HEAT STRESS, https://pubc.it/2JhxB4W (viewed on Oct. 25, 2018). 

A review of hourly average WBGT records for the period May 1 to September 30, 2018, reveals that 
outdoor workers in every Florida county were exposed to heat above these thresholds — meaning 
dangerous levels of heat — an extraordinary proportion of the time. 

In every Florida county, there was at least one hour when the average WBGT exceeded NIOSH’s 
recommended limit for workers engaged in very heavy labor (77°F) on 71 percent of days or more 
(108 of 153 days).30 In fact, temperatures reached that level on 90 percent of days or more in at least 
59 of 67 counties, and possibly in all counties.31 At least fifteen counties exceeded it on 99 percent of 
days. See Figure 2 and see Table 6 in the Appendix. 

 

Figure 2: Percentage of days from May 1 to Sept. 30 in each Florida 
county during which the average WBGT exceeded NIOSH’s safe 

limit for very heavy labor (77°F) for at least one hour 

 
     Source: WeatherSTEM 
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Regarding the safe threshold for heavy labor 
(78.8°F), every county exceeded that limit for 
at least one hour on at least 66 percent of days 
(101 days out of 153). Fifty-nine counties 
exceeded it on 85 percent of days or more, and 
51 did so on at least 90 percent of days. 

For moderate labor, the WBGT limit is 82.4°F. 
Every county exceeded that limit for at least 
one hour on 56 percent of days. Fifty-eight 

counties exceeded it on at least 75 percent of days. For full data on all counties for moderate, heavy, 
and very heavy labor, see Table 6 in the Appendix. For data on light work, see Table 8 in the Appendix. 

Of particular significance are counties with large numbers of outdoor workers. According to the U.S. 
Census Bureau, the top 10 counties by number of agricultural and construction workers are home to 
422,000, or about 61 percent of employees in those sectors across the state. (The Census Bureau 
vastly undercounts the number of agricultural and construction workers,32 but its numbers may 
fairly represent the relative distribution of these populations among Florida counties.) 

Table 2: Percentage of days from May 1 to Sept. 30 during which the WBGT exceeded 
NIOSH’s safe threshold for at least one hour, for three levels of exertion, in the top 10 

Florida counties by population of agricultural and construction workers 

County Rank 
Number of 

workers 
Very Heavy 

(77°F) Heavy (78.8°F) 
Moderate 

(82.4°F) 

Miami-Dade 1 98,203 98% 94% 84% 

Broward 2 59,533 98% 95% 81% 

Palm Beach 3 52,541 99% 96% 88% 

Hillsborough 4 50,405 97% 95% 87% 

Orange 5 38,702 97% 92% 85% 

Lee 6 29,197 98% 93% 85% 

Pinellas 7 24,810 97% 95% 82% 

Duval 8 24,724 98% 96% 90% 

Polk 9 23,371 98% 94% 83% 

Collier 10 20,471 99% 97% 89% 
Sources: U.S. Census Bureau (number of workers), WeatherSTEM (hourly average WBGT) 

All of the Florida counties with a high population of outdoor workers experienced an extraordinarily 
high proportion of days on which the WBGT exceeded safe thresholds for at least one hour. All 
exceeded the safe threshold for very heavy labor (77°F) on at least 97 percent of days, for heavy labor 
(78.8°F) on 92 percent of days, and for moderate labor (82.4°F) on 81 percent of days. See Table 2. 

Also noteworthy are counties in which outdoor workers make up a large proportion of the employed 
workforce, irrespective of their absolute numbers. For example, Hendry County has roughly 5,000 
agricultural or construction workers. This is a far cry from Miami-Dade County’s 98,000, but workers 

 

“I worked for more than 15 years (in a 
nursery) and we women were exposed a lot 
on the job, because we had to complete our 
production quotas daily, and to fulfill our 
production, we waited to drink water so 
that we didn’t have to go to the bathroom 
so often.” 

–Maria Piñeda 
 

179



Public Citizen et al. Florida: Dangerous Heat 

October 30, 2018 7 

in these two sectors make up more than 34 
percent of Hendry’s workforce, compared to 8 
percent of Miami-Dade’s. In counties with a 
high percentage of outdoor workers, medical 
providers and policymakers should be 
particularly aware of and responsive to 
occupational heat risks. 

Like the counties with high absolute numbers 
of agricultural and construction workers, 
those with a large percentage of the workforce 
in these sectors also experienced a high number of days on which the heat exceeded NIOSH’s safe 
thresholds for at least one hour, as shown in Table 3. Every county exceeded the threshold for very 
heavy labor on at least 71 percent of days, for heavy labor on at least 66 percent of days, and for 
moderate labor on at least 56 percent of days. 

Moreover, these numbers are likely understated. Counties with the lowest percentages of days when 
WBGTs exceeded safe thresholds are the same counties with large gaps in the data. Hamilton, Hardee, 
and Hendry counties are missing 16, 39, and 23 percent of data entries, respectively.33 These gaps 
likely explain some of the days on which WBGTs appear not to have exceeded safe thresholds. 

Table 3: Percentage of days from May 1 to Sept. 30 during which the WBGT exceeded NIOSH’s 
safe threshold for a least one hour, for three levels of exertion, in the top 10 Florida counties 

by percentage of workforce employed in agriculture or construction. 

County Rank 
Number of 

workers 
Percentage of 

workforce 
Very Heavy 

(77°F) 
Heavy 

(78.8°F) 
Moderate 

(82.4°F) 

Hendry* 1 5,260 34.4% 81% 77% 69% 

DeSoto 2 4,132 33.0% 99% 97% 86% 

Hardee* 3 2,834 29.9% 71% 66% 56% 

Glades 4 817 22.5% 92% 87% 76% 

Okeechobee 5 2,768 20.5% 99% 95% 87% 

Calhoun 6 877 19.0% 99% 95% 82% 

Lafayette 7 429 16.8% 92% 88% 78% 

Liberty 8 463 16.8% 99% 92% 84% 

Levy 9 2,306 16.1% 95% 93% 82% 

Hamilton* 10 596 15.3% 82% 78% 69% 
Sources: U.S. Census Bureau (number of workers), WeatherSTEM (hourly average WBGT) 
* Hendry, Hardee, and Hamilton counties are missing 23, 39, and 16 percent data entries, respectively. 

Another useful metric is the percentage of daytime hours during which the WBGT exceeded safe 
thresholds. In each of the top 10 Florida counties by population of agricultural and construction 

 

“[W]hen someone is feeling bad, you need 
to sit for 5, 10 minutes to refresh yourself 
and that is so that you don’t get dizzy from 
the heat, but, we don’t because people have 
fear of retaliation from the bosses, then 
that would be good (to know your rights.)” 

–H0204 
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workers, temperatures exceeded NIOSH’s safe 
limit for moderate labor at least 45 percent of 
the time between the hours of 7 a.m. and 7 
p.m. The highest proportion was 56 percent of 
the time in Collier, Duval, and Palm Beach 
counties. For heavy labor, the WBGT exceeded 
the safety threshold at least 66 percent of the 
time in every county, with the highest figure 
being 79 percent in Palm Beach County. It 
exceeded the limit for very heavy labor at least 
75 percent of the time in all counties, with the 
highest being Broward and Palm Beach 
counties, at 87 percent, with Miami-Dade and 
Pinellas close behind at 86 and 85 percent, 
respectively. See Table 4. 

Table 4: Percentage of hours between 7 a.m. and 7 p.m. during which the average temperature 
exceeded NIOSH’s safe thresholds for three levels of exertion in the top 10 counties by 

population of agricultural and construction workers. 

County Rank 
Number of 

workers 
Very Heavy 

(77°F) Heavy (78.8°F) 
Moderate 

(82.4°F) 

Miami-Dade 1 98,203 86% 75% 47% 

Broward 2 59,533 87% 77% 48% 

Palm Beach 3 52,541 87% 79% 56% 

Hillsborough 4 50,405 75% 68% 50% 

Orange 5 38,702 79% 68% 47% 

Lee 6 29,197 79% 69% 50% 

Pinellas 7 24,810 85% 76% 52% 

Duval 8 24,724 81% 73% 56% 

Polk 9 23,371 76% 66% 45% 

Collier 10 20,471 83% 76% 56% 
Sources: U.S. Census Bureau (number of workers), WeatherSTEM (hourly average WBGT) 

The top 10 counties by proportion of the employed workforce in agriculture or construction also had 
many hours between 7 a.m. and 7 p.m. when the WBGT exceeded NIOSH’s recommended limits. For 
moderate work, the WBGT exceeded the threshold at least 32 percent of the time in every county, 
and at least 40 percent of the time in most of the counties, with a high of 53 percent in DeSoto and 
Okeechobee counties. For heavy labor, the figures are at least 50 percent of the time in each county, 
and more than 60 percent in most, with a high of 72 percent in Okeechobee County. For very heavy 
labor, the temperature exceeded the safe limit at least 56 percent of the time in every county, and 
more than 70 percent of the time in most counties, with a high of 82 percent in Okeechobee County. 
See Table 5. 

 

“[To protect yourself from the heat, you 
need to] drink liquids, lots of liquids, to try 
to protect myself from the sun with 
clothing . . . . I wear a long-sleeve shirt, 
cover my head, and, if possible, avoid 
direct sunlight. That is what is important, 
but at times, you are not able to do it. 
That’s the way the work is and the bosses 
at times do not care about your well-being. 
They only care about themselves. That is 
the problem.” 

–H0309 
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As with the percentage of days during which the WBGT exceeded safe limits for at least one hour, 
these figures are likely underestimates for certain counties due to gaps in the data. Among the few 
counties that are missing a relatively large number of data points for hourly average WBGT, the 
missing data are concentrated during the warmer months.34 

Table 5: Percentage of hours between 7 a.m. and 7 p.m. during which the average 
temperature exceeded NIOSH’s safe thresholds for three levels of exertion, in the top 10 

counties by percentage of workforce employed in agriculture or construction. 

County Rank 
Number of 

workers 
Percentage 

of workforce 
Very Heavy 

(77°F) 
Heavy 

(78.8°F) 
Moderate 

(82.4°F) 

Hendry 1 5,260 34.4% 72% 62% 42% 

DeSoto 2 4,132 33.0% 78% 70% 53% 

Hardee 3 2,834 29.9% 65% 57% 37% 

Glades 4 817 22.5% 70% 59% 32% 

Okeechobee 5 2,768 20.5% 82% 72% 53% 

Calhoun 6 877 19.0% 72% 62% 43% 

Lafayette 7 429 16.8% 56% 50% 35% 

Liberty 8 463 16.8% 72% 62% 44% 

Levy 9 2,306 16.1% 72% 62% 41% 

Hamilton 10 596 15.3% 70% 61% 40% 
Sources: U.S. Census Bureau (number of workers), WeatherSTEM (hourly average WBGT) 

For data on WBGTs between the hours of 7 a.m. and 7 p.m. for moderate, heavy, and very heavy labor 
in all counties, see Table 7 in the Appendix. For data on light labor during those hours, see Table 8 in 
the Appendix. 

The health of Florida workers is suffering from working in excessive heat. 

Given the prevalence of dangerous heat levels, it is no surprise that individual workers report heat 
illness symptoms and show indications of heat stress in startlingly high numbers. Researchers at 
Emory University and the Farmworker Association of Florida recently studied farmworkers in 
multiple Florida locations and found multiple indicators of health harms related to heat stress. 

In the Girasoles (Sunflower) Study, funded by NIOSH, researchers looked comprehensively into the 
heat hazards experienced by agricultural workers in Florida over three workdays. The study, led by 
Linda McCauley, PhD, RN, had three main components: (1) survey data about work practices, 
demographic information, behaviors around heat, and barriers to heat-illness prevention at the 
worksite, as well as self-reported heat-related illness symptoms; (2) biological data to measure 
dehydration and examine blood chemistry results; and (3) physiologic biomonitoring. Study 
locations were in Central and South Florida and included the towns of Pierson, Apopka, Fellsmere, 
Immokalee, and Homestead. 

Researchers examined worksite and regional temperatures, as well as information about the kind of 
work tasks performed and the duration of the workday. Participants also reported the types of 
beverages they drank during hot weather and barriers to heat illness prevention at the worksite, 
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including insufficient hydration breaks. The 
Girasoles team used physiologic 
biomonitoring to gather information about 
participants’ levels of exertion and data that 
described their physiologic responses to the 
heat. After ingesting a temperature pill, 
participants wore sensors to monitor their 
core body temperature, heart rate, activity, 
and energy expenditure. 

During the study, the average heat index 
experienced by the workers was 91.4°F 
(33°C). Heat index is an environmental heat 
stress measure calculated from air 
temperature and humidity combined. 
Employers may be able to access it more easily 
than WBGT and can use it as a substitute.35 
Study results showed that over four in five workers had core temperatures that exceeded 38°C 
(100.4°F) on at least one of the study days.36 This temperature is the recommended physiologic limit 
for core temperature, at which the risk of serious heat injury rises steeply for many individuals.37 

Beyond body core temperature that exceeded recommended limits, multiple participants were found 
to meet criteria for acute kidney injury on at least one of the three study days. Over one in three 
workers experienced acute kidney injury stage 1 or higher on at least one study day according to the 
change in their blood creatinine levels from before the workday to after. Approximately half of the 
workers were dehydrated prior to going to 
work, and that proportion increased to over 
three-fourths after the workday. The 
likelihood of a worker developing acute 
kidney injury during a workday increased by 
nearly 50 percent for each 5-degree F increase 
in heat index.38 

Workers also frequently reported heat-
related illness symptoms. Most common were 
heavy sweating, headache, dizziness, and 
muscle cramps, with female participants 
having three times the odds of experiencing 
three or more symptoms compared to male 
participants.39 

 

I have been working for two years in 
different jobs including construction, 
picking tomatoes, in roofing, in plant 
nurseries, etcetera. Around a year ago, 
when I was working on a very hot day, my 
nose began to bleed. They gave me 
permission to go buy medicine, which I 
paid for and then went home, around 4 in 
the afternoon. Where I work now, in a 
plant nursery, they give us drinking water 
and let us take a five-minute break in the 
shade every four hours. I have never 
received any training on the job about how 
to protect myself from the sun. 

–Enrique, 18 years old 

 

 

I have been working in agriculture for 16 
years. Once in 2003 when I was picking 
tomatoes in a place called Quincy 
[Florida], it was very hot. I just couldn’t 
take it anymore and I fainted. There was 
no one working around me and no one 
noticed. I came to sometime later, and 
didn’t receive any assistance. Where I 
work now [in a plant nursery], they give us 
drinking water, but don’t let us rest in the 
shade. My employer says only if we feel 
bad can we rest a little in the shade. I 
haven’t received any training to protect 
myself from the sun. I would like it if we 
received more protection, but the 
supervisors demand more production 
from us to look good with their superiors. 

–Elena, 30 years old 
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The Girasoles Study sets the foundation for 
future heat stress adaptation and heat illness 
prevention efforts by documenting that 
agricultural workers in Florida are at risk for 
heat illness and other heat-related health 
impacts. Next steps for this project include the 
translation of research findings into trainings 
and pilot-testing heat adaptive interventions 
for Florida agricultural workers. 

To engage with agricultural workers and 
employers about heat illness prevention, data 
from the Girasoles Study was used to develop 
heat illness prevention trainings by a team of 
researchers through the Pesticide & Heat 
Stress Education for Latino Farmworkers that 

is Culturally Appropriate (PISCA) project led by Dr. Joseph G. Grzywacz and Dr. Antonio Tovar. This 
training also includes information on how to use a smart phone app developed by OSHA and NIOSH 
that calculates local heat index, the current heat risk level, and provides heat illness prevention 
recommendations.40 

In addition to providing heat illness prevention trainings like the PISCA project’s, it is of paramount 
importance for community groups, researchers, and health care providers to work directly with 
employers to implement NIOSH- and OSHA-recommended water, rest, and shade protections at the 
workplace. Additional next steps include piloting the implementation of heat-adaptive interventions 
in Florida agricultural workplaces. The collaborative implementation of heat illness prevention 
actions and interventions can provide physiologic documentation to identify the most effective 
approaches for implementing the recommended interventions and allow for the evaluation of 
associated productivity and health status improvements. 

Conclusion 
It is no surprise that Florida is hot. But less recognized is that the heat is harming Floridians — and 
it is rapidly growing worse. Outdoor workers are one of the most vulnerable populations. They 
routinely work in dangerous heat, and their health suffers severely as a result. At a time when federal 
policy aims to accelerate rather than mitigate global warming, Florida workers need protection from 
heat more than ever. 

 

 

 

“In the mornings, we would start work in 
the fields where it is very hot, because in 
the mornings, you don’t feel it so much, 
right? But between noon and 2pm in the 
afternoon, there is a very intense heat. 
What they should do in the afternoons is 
move us to an area where there is a little bit 
of a breeze or air circulation or a little bit 
of shade during the time when it is hottest. 
And, they should give us water or ice. This 
is what we would like, what the employers 
ought to give us, that they give us a little bit 
of consideration on this.” 

–H03021 
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Appendix 
Table 6: Percentage of days between May 1 and Sept. 30 in each Florida 

county in which the WBGT exceeded NIOSH’s safe thresholds for three levels 
of exertion for at least one hour 

County 
Very heavy labor 

(77°F) 
Heavy labor 

(78.8°F) 
Moderate labor 

(82.4°F) 

Alachua 90% 86% 65% 

Baker 94% 88% 82% 

Bay 98% 95% 84% 

Bradford 96% 93% 84% 

Brevard 97% 95% 88% 

Broward 98% 95% 81% 

Calhoun 99% 95% 82% 

Charlotte 97% 93% 81% 

Citrus 95% 89% 69% 

Clay 87% 81% 72% 

Collier 99% 97% 89% 

Columbia 99% 95% 85% 

DeSoto 99% 97% 86% 

Dixie 86% 82% 73% 

Duval 98% 96% 90% 

Escambia 99% 99% 86% 

Flagler 97% 91% 84% 

Franklin 95% 90% 77% 

Gadsden 96% 93% 84% 

Gilchrist 97% 91% 82% 

Glades 92% 87% 76% 

Gulf 96% 90% 77% 

Hamilton 82% 78% 69% 

Hardee 71% 66% 56% 

Hendry 81% 77% 69% 

Hernando 99% 93% 84% 

Highlands 99% 94% 85% 

Hillsborough 97% 95% 87% 

Holmes 99% 95% 85% 

Indian River 96% 93% 84% 

Jackson 98% 93% 83% 

Jefferson 95% 92% 84% 

Lafayette 92% 88% 78% 

Lake 98% 95% 88% 
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County 
Very heavy labor 

(77°F) 
Heavy labor 

(78.8°F) 
Moderate labor 

(82.4°F) 

Lee 98% 93% 85% 

Leon 97% 93% 83% 

Levy 95% 93% 82% 

Liberty 99% 92% 84% 

Madison 98% 97% 90% 

Manatee 97% 92% 80% 

Marion 95% 91% 78% 

Martin 93% 90% 84% 

Miami-Dade 98% 94% 84% 

Monroe 99% 95% 84% 

Nassau 86% 83% 77% 

Okaloosa 77% 75% 65% 

Okeechobee 99% 95% 87% 

Orange 97% 92% 85% 

Osceola 92% 88% 80% 

Palm Beach 99% 96% 88% 

Pasco 93% 89% 81% 

Pinellas 97% 95% 82% 

Polk 98% 94% 83% 

Putnam 95% 91% 84% 

Santa Rosa 95% 92% 76% 

Sarasota 99% 95% 85% 

Seminole 97% 92% 84% 

St. Johns 94% 90% 82% 

St. Lucie 99% 96% 88% 

Sumter 97% 93% 83% 

Suwannee 95% 89% 78% 

Taylor 78% 77% 67% 

Union 97% 92% 86% 

Volusia 95% 91% 86% 

Wakulla 97% 93% 79% 

Walton 95% 90% 78% 

Washington 99% 95% 85% 

Source: WeatherSTEM 
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Table 7: Percentage of hours between 7 a.m. and 7 p.m. from May 1 to Sept. 
30, when the average WBGT exceeded NIOSH’s safe thresholds for three levels 

of exertion in each Florida county 

County 
Very Heavy 

(77°F) Heavy (78.8°F) 
Moderate 

(82.4°F) 

Alachua 66% 54% 24% 

Baker 71% 63% 42% 

Bay 73% 66% 46% 

Bradford 71% 64% 45% 

Brevard 78% 71% 52% 

Broward 87% 77% 48% 

Calhoun 72% 62% 43% 

Charlotte 74% 66% 47% 

Citrus 76% 65% 36% 

Clay 73% 63% 41% 

Collier 83% 76% 56% 

Columbia 77% 68% 49% 

DeSoto 78% 70% 53% 

Dixie 76% 67% 47% 

Duval 81% 73% 56% 

Escambia 78% 69% 48% 

Flagler 77% 68% 48% 

Franklin 76% 64% 38% 

Gadsden 73% 65% 47% 

Gilchrist 76% 67% 46% 

Glades 70% 59% 32% 

Gulf 76% 67% 43% 

Hamilton 70% 61% 40% 

Hardee 65% 57% 37% 

Hendry 72% 62% 42% 

Hernando 76% 67% 48% 

Highlands 78% 68% 50% 

Hillsborough 75% 68% 50% 

Holmes 73% 65% 46% 

Indian River 74% 69% 52% 

Jackson 71% 62% 44% 

Jefferson 76% 69% 52% 

Lafayette 56% 50% 35% 

Lake 79% 69% 51% 

Lee 79% 69% 50% 

Leon 79% 70% 49% 

Levy 72% 62% 41% 

Liberty 72% 62% 44% 

Madison 76% 69% 53% 

Manatee 74% 65% 46% 

Marion 74% 64% 39% 
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County 
Very Heavy 

(77°F) Heavy (78.8°F) 
Moderate 

(82.4°F) 

Martin 77% 67% 45% 

Miami-Dade 86% 75% 47% 

Monroe 97% 90% 80% 

Nassau 78% 70% 50% 

Okaloosa 77% 67% 45% 

Okeechobee 82% 72% 53% 

Orange 79% 68% 47% 

Osceola 79% 69% 49% 

Palm Beach 87% 79% 56% 

Pasco 74% 66% 46% 

Pinellas 85% 76% 52% 

Polk 76% 66% 45% 

Putnam 75% 66% 45% 

Santa Rosa 81% 69% 44% 

Sarasota 83% 73% 54% 

Seminole 77% 67% 47% 

St. Johns 79% 69% 43% 

St. Lucie 84% 75% 56% 

Sumter 75% 66% 44% 

Suwannee 59% 52% 34% 

Taylor 70% 62% 46% 

Union 77% 67% 50% 

Volusia 81% 72% 50% 

Wakulla 60% 55% 38% 

Walton 70% 61% 40% 

Washington 74% 65% 48% 
Source: WeatherSTEM 

 

  

188



Public Citizen et al. Florida: Dangerous Heat 

October 30, 2018 App. v 

Table 8: Percentage of days and daytime hours from May 1 
to Sept. 30, when the average WBGT exceeded NIOSH’s safe 

threshold for light work in each Florida county  

County Light (86°F) Light (86°F) 
Alachua 4% 0% 

Baker 46% 13% 

Bay 61% 23% 

Bradford 56% 19% 

Brevard 65% 23% 

Broward 47% 12% 

Calhoun 60% 18% 

Charlotte 58% 18% 

Citrus 15% 2% 

Clay 38% 10% 

Collier 77% 29% 

Columbia 70% 25% 

DeSoto 71% 24% 

Dixie 52% 21% 

Duval 80% 35% 

Escambia 62% 23% 

Flagler 58% 17% 

Franklin 39% 11% 

Gadsden 62% 22% 

Gilchrist 57% 17% 

Glades 20% 3% 

Gulf 39% 10% 

Hamilton 31% 9% 

Hardee 21% 6% 

Hendry 47% 14% 

Hernando 52% 16% 

Highlands 65% 21% 

Hillsborough 69% 22% 

Holmes 63% 24% 

Indian River 71% 27% 

Jackson 55% 18% 

Jefferson 68% 28% 

Lafayette 41% 10% 

Lake 71% 26% 

Lee 67% 21% 

Leon 63% 23% 

Levy 46% 10% 

Liberty 52% 17% 

Madison 76% 32% 

Manatee 50% 13% 

Marion 24% 6% 

Martin 43% 13% 
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County Light (86°F) Light (86°F) 
Miami-Dade 39% 9% 

Monroe 65% 27% 

Nassau 59% 25% 

Okaloosa 35% 15% 

Okeechobee 69% 27% 

Orange 50% 14% 

Osceola 66% 25% 

Palm Beach 67% 26% 

Pasco 43% 12% 

Pinellas 59% 20% 

Polk 48% 12% 

Putnam 56% 17% 

Santa Rosa 39% 13% 

Sarasota 59% 22% 

Seminole 57% 14% 

St. Johns 44% 9% 

St. Lucie 76% 31% 

Sumter 58% 18% 

Suwannee 41% 10% 

Taylor 48% 20% 

Union 65% 25% 

Volusia 53% 14% 

Wakulla 58% 17% 

Walton 44% 14% 

Washington 64% 25% 
Source: WeatherSTEM 
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Table 9: WeatherSTEM stations used for this 
analysis, by Florida county 

County Station 

Alachua University of Florida 

Baker Baker County High School 

Bay Deane Bozeman School 

Bradford Lawtey Elementary School 

Brevard PAC Academy 

Broward HT Birch State Park 

Calhoun Blountstown Middle School 

Charlotte Port Charlotte Middle School 

Citrus Marine Science Station 

Clay Lake Asbury Junior High 

Collier Naples Botanical Garden 

Columbia Melrose Park Elementary School 

DeSoto West Elementary School 

Dixie Dixie County High School 

Duval Jacksonville Country Day School 

Escambia West Florida High School 

Flagler Buddy Taylor Middle School 

Franklin Franklin County School 

Gadsden West Gadsden Middle School 

Gilchrist GCEM Trenton High School 

Glades Moore Haven Middle-High School 

Gulf Gulf County Emergency Operations Center 

Hamilton Hamilton County High School 

Hardee Wauchula Elementary School 

Hendry Upthegrove Elementary School 

Hernando Challenger K8 School of Science and Math 

Highlands Eagle Ranch Orange Groves 

Hillsborough Florida Learning Garden 

Holmes Holmes County High School 

Indian River Oslo Middle School 

Jackson Cottondale High School 

Jefferson Jefferson County Middle/High School 

Lafayette Lafayette High School 

Lake Mount Dora Middle School 

Lee Estero Fire Rescue 

Leon Tallahassee Community College 

Levy LCEM Williston Middle High School 

Liberty W.R. Tolar K-8 School 

Madison Agner Farm 

Manatee Manatee Technical College 

Marion Dr. N H Jones Elementary School 

Martin South Fork High School 
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County Station 

Miami-Dade University of Miami 

Monroe Marathon High School 

Nassau Yulee Middle School and High School 

Okaloosa Choctawhatchee High School 

Okeechobee Central Elementary School 

Orange Rosen Centre 

Osceola Poinciana High School 

Palm Beach Addison Mizner Elementary School 

Pasco Pine View Middle School 

Pinellas Bay Point Middle School 

Polk Winston Academy of Engineering 

Putnam Putnam County Emergency Services 

Santa Rosa Woodlawn Beach Middle School 

Sarasota Ringling Museum of Art 

Seminole Heathrow Elementary School 

St. Johns Aerospace Academy at St. Augustine High 
School 

St. Lucie Southport Middle School 

Sumter South Sumter High School 

Suwannee Branford High School 

Taylor Big Bend Technical College 

Union Lake Butler Middle School 

Volusia Embry Riddle Aeronautical University 

Wakulla Wakulla High School 

Walton Walton County Emergency Management 

Washington Florida Panhandle Technical College 
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Table 10: Percentage of 3,672 data 
points missing, by Florida county 

County Percentage 
Alachua 0% 

Baker 1% 

Bay 0% 

Bradford 1% 

Brevard 0% 

Broward 0% 

Calhoun 1% 

Charlotte 1% 

Citrus 0% 

Clay 13% 

Collier 0% 

Columbia 0% 

DeSoto 0% 

Dixie 15% 

Duval 0% 

Escambia 0% 

Flagler 0% 

Franklin 0% 

Gadsden 2% 

Gilchrist 2% 

Glades 0% 

Gulf 0% 

Hamilton 16% 

Hardee 39% 

Hendry 23% 

Hernando 0% 

Highlands 0% 

Hillsborough 0% 

Holmes 1% 

Indian River 3% 

Jackson 0% 

Jefferson 7% 

Lafayette 0% 

Lake 0% 

Lee 0% 

Leon 1% 

Levy 0% 

Liberty 1% 

Madison 1% 

Manatee 2% 

Marion 0% 

Martin 0% 
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County Percentage 
Miami-Dade 0% 

Monroe 4% 

Nassau 13% 

Okaloosa 30% 

Okeechobee 0% 

Orange 0% 

Osceola 8% 

Palm Beach 0% 

Pasco 3% 

Pinellas 0% 

Polk 0% 

Putnam 0% 

Santa Rosa 2% 

Sarasota 0% 

Seminole 0% 

St. Johns 0% 

St. Lucie 0% 

Sumter 4% 

Suwannee 1% 

Taylor 24% 

Union 1% 

Volusia 0% 

Wakulla 1% 

Walton 3% 

Washington 0% 
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NURSING SCHOLARSHIP 74 (2018). 
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Abstract

Background: Laboring in hot and humid conditions is a risk factor for heat‐related
illnesses. Little is known about the amount of physical activity performed in the field

setting by agricultural workers, a population that is among those at highest risk for

heat‐related mortality in the United States.

Methods: We measured accelerometer‐based physical activity and work activities

performed in 244 Florida agricultural workers, 18 to 54 years of age, employed in the

fernery, nursery, and crop operations during the summer work seasons of 2015‐2017.
Environmental temperature data during the participant’s workdays were collected

from the Florida Automated Weather Network and used to calculate wet bulb globe

temperature (WBGT). Generalized linear mixed model regression was used to

examine the association between WBGT on physical activity, stratified by the

agricultural sector.

Results: Fernery workers had the highest overall volume of physical activity, spending

nearly 4 hours in moderate to vigorous activity per workday. Activity over the course

of the workday also differed by the agricultural sector. A reduction on average

physical activity with increasing environmental temperature was observed only

among crop workers.

Conclusions: The quantity and patterns of physical activity varied by the

agricultural sector, sex, and age, indicating that interventions that aim to

reduce heat‐related morbidity and mortality should be tailored to specific

subpopulations. Some workers did not reduce overall physical activity under

dangerously hot environmental conditions, which has implications for policies

protecting worker health. Future research is needed to determine how physical

activity and climatic conditions impact the development of heat‐related
disorders in this population.
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1 | INTRODUCTION

Agricultural workers frequently perform strenuous physical

activities in hot and humid conditions, which can result in

dangerous increases in core body temperature.1,2 Thermoregula-

tory mechanisms work to maintain internal body temperature

within a safe range, but harsh environmental conditions can

disrupt normal dissipation of heat, which can lead to heat stress

and physiologic strain.3,4 Heat‐related illnesses (HRI) can result,

which range from heat cramps to sequelae such as heat

exhaustion, and in severe cases, heatstroke and death.4 Agricul-

tural workers are particularly vulnerable to heat‐related mortality;

between 2000 and 2010, heat‐related fatalities among agricultural

workers accounted for 22% of industry sector deaths, with a

mortality rate over 35 times higher than the general population of

occupational workers.5

In the United States, there is no federal standard mandating

worker protection from heat stress. Two states, California6 and

Washington,7 have implemented standards protecting outdoor

workers from heat stress and only Minnesota has implemented

standards protecting indoor workers from heat stress.8 Without

such standards, workers at the highest risk of HRI such as

agricultural workers, are left on their own to monitor their

conditions. Yet, agricultural workers have little personal control

over their work environments and are seldom provided with

amenities such as hazard or overtime pay, workday breaks,

minimum wages, insurance coverage, or other protections afforded

to workers in other professions. In addition, many workers are paid

a piece‐rate based on the amount of product harvested, which can

lead to a strong economic incentive to work quickly, thus increasing

physiologic risks.9,10

Physical activity in hot environments has been studied

extensively in athletes and in laboratory and military settings,2

but less is known about physical activity performed among US

agricultural workers in the field setting who are uniquely

vulnerable to HRI.11 A recent article reviewing the literature

on energy expenditure in various agricultural tasks found only a

handful of relevant publications from the past 35 years, and these

focused on small numbers of workers.12 Although mechanical

harvesting is being considered and/or being implemented in

various agricultural sectors, hand‐harvesting by agricultural

workers of many noncommodity crops continues to be necessary.

Characterizing physical activity and work tasks in this population

are important for informing the development of safety interven-

tions and policies among agricultural populations, especially in

states without protective standards. The aims of this study were

to (a) use accelerometry to objectively quantify physical activity

in the summer months among Florida agricultural workers;

(b) examine patterns of physical activity over the workday by

agricultural work type; (c) investigate the impact of environmental

heat on physical activity performed during the workday; and

(d) describe the tasks and physical movements that workers

performed.

2 | METHODS

2.1 | Study design and population

We analyzed data from the Girasoles (Sunflower) study, which was

aimed to assess physiologic responses to environmental heat

exposure in Florida agricultural workers during the workday. This

project was a collaborative effort between university researchers at

Emory University and the Farmworker Association of Florida

(FWAF), a 35‐year‐old grassroots community‐based membership

organization. The FWAF has over 10 000 members statewide who

work in various agricultural operations including ferneries, nurseries,

and field crops. Trained community health workers from the FWAF

used community outreach strategies to recruit a convenience sample

of agricultural workers from five different agricultural communities

in central and south Florida during the summer work seasons from

2015 to 2017. Data collection for each community occurred as

follows: Pierson, FL (May to July 2015); Apopka, FL (August 2015 and

June 2016); Immokalee, FL (September to October 2016); Fellsmere,

FL (May 2017); and Homestead, FL (July to August, 2017).

Workers were eligible for the study if they were (a) 18 to 54

years of age at the time of the study; (b) English, Spanish, or Creole‐
speaking; and (c) had worked in agricultural settings for at least

1 month before study participation. Workers were excluded if they

had a history of Type 1 diabetes or were currently pregnant. A prior

feasibility study found the research protocol used was acceptable to

this study population.13

2.2 | Data collection and study variables

Study participants were asked to complete an initial survey,

anthropometric assessment, and to wear an accelerometer device

for three consecutive workdays. The survey was adapted from a

previous survey used with agricultural worker populations14 and

elicited information on sociodemographic variables, work char-

acteristics, and HRI factors. Sociodemographic variables included

(age, sex, nationality, marital status, and years of education); and

work characteristics (years worked in agriculture, number of days

worked per week, and type of crops currently working with).

Community health workers administered the survey in the

participant’s primary language.

The agricultural sector was classified into three major cate-

gories according to the crops workers reported working with at the

time of study: fernery, nursery, or field‐crop work. Body mass index

(BMI) was calculated from measured height and weight (kg/m2) and

was classified into normal weight (18.5‐24.99), overweight (25.0‐
29.99), and obese (≥30) based on the World Health Organization

criteria.15 There were no workers in our sample that had a

measured BMI less than 18.5.

On each workday, participants came to the study field office

before and after going to work. Before work, a triaxial accelerometer

(Actigraph GT3X+, Pensacola FL) was positioned at the worker’s right

iliac crest, which the participant was instructed to wear for the entire
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workday until returning to the study office after work. The

accelerometer recorded acceleration on three individual planes of

motion (vertical, anteroposterior, and mediolateral) every 30 seconds

during the workday, which is summarized as vector magnitude

counts, an indicator of the volume of physical activity.16 After work,

participants returned to the study office, where research staff

removed the accelerometer equipment and were instructed to note

any noncompliance.

A brief survey was administered to participants after work to

collect information about specific work tasks that participants

performed during their workday. Work tasks reported by partici-

pants included planting/potting, cultivating, harvesting/picking crops,

loading/packing/transporting, cutting/trimming, moving plants or

trees, washing plants or trees, weeding, cleaning the worksite, and

mixing or spraying pesticides. In addition, participants provided

information about the physical movements associated with the work

tasks they performed including bending, walking, standing, cutting,

twisting, lifting, sitting, kneeling, reaching, and squatting.

Ambient temperature and relative humidity during the partici-

pants’ observed workdays were obtained from the Florida Auto-

mated Weather Network, which records data every 15minutes at

monitoring stations located in the study communities. A monitoring

station was present in each of the five communities under study. The

heat index, which approximates the apparent temperature by

combining air temperature and moisture into a single scale, was

calculated by using the National Weather Service algorithm.17 Wet

bulb globe temperature in the sun (WBGT) was estimated using the

following formula:

Δ( )= + + ( + ) +‐T T T TWBGT 0.7 1 0.2 0.1 ,pwb db g d db

where Tpwb is the wet bulb (°C), Tdb is the ambient air temperature

(°C) at 2m, and ΔTg−d = 8.18

2.3 | Accelerometer data processing

We adapted accelerometer data‐processing methods used in the

National Health and Nutrition Examination Survey (NHANES)19 to fit

our study design. To assess physical activity occurring specifically

during work, we included accelerometer data only if it occurred

between a worker’s self‐reported workday start and stop time. Raw

vector magnitude counts for every 30 seconds were summed and

collapse into 1‐minute counts to obtain the vector magnitude counts

per minute (CPM). We defined invalid data as CPM that were not

biologically plausible (CPM ≥ 16 000) or were a constant value

greater than zero for 10minutes or greater, which is an indicator

of accelerometer malfunction.20 We also defined nonwear time as

CPM with a consecutive string of zeroes of 10minutes or more.

Additional quality‐control checks were performed by visually

inspecting plots of CPM by work hour among each individual

participant for every workday. As we did not identify invalid data,

all accelerometer data were utilized for summary measures.

To determine the amount of time spent in sedentary, light, or

moderate to vigorous physical activity during the workday, we used

thresholds derived from accelerometer calibration studies that

measured the association between activity counts and measured

energy expenditure.19 Criteria established by Sasaki et al21 and

Aguilar‐Farías et al22 for categorizing the intensity of work activity

using vector magnitude was used in our study as follows: sedentary

activity: 0 to less than 200 CPM; light activity: 200 to less than

2690 CPM; and moderate to vigorous activity: 2690 CPM or above.

The cumulative time per day spent in sedentary, light and moderate

to vigorous activity was derived by summing all of the minutes which

met the relevant threshold criteria for each activity level for each

study day. In addition, we also calculated the time spent in sustained

bouts of moderate to vigorous activity. Sustained bouts were defined

as 10 or more consecutive minutes with the CPM meeting the

moderate to vigorous activity threshold, with an allowance for

interruptions of up to 2 minutes below the threshold.19

2.4 | Data analysis

Sociodemographic, health‐related, and work‐related data were

summarized by calculating means and standard deviations for

continuous variables and frequency counts and percentages for

categorical variables. To summarize heat index (HI) and WBGT, we

calculated the average for each participant’s workday and then

calculated an average for all three workdays. We summarized

physical activity by summing the CPM for each participant’s workday,

and then calculated the median CPM of total observed workdays.

Overall, a total of 702 total workdays were examined; 39 of these

workdays came from 23 participants who were not observed for all

three workdays; however, 91% (221 of 244) of participants were

observed for all three workdays. Participants with fewer than 3 days

of data did not differ in median CPM (1981, Quartile 1 [Q1] 1136,

Q3: 2548) compared to workers with all three workdays (2010 [Q1:

1240; Q3: 3013]), P = .3021. In addition, the intraclass correlation

coefficient of median vector magnitude was 0.71, which suggests that

participant activity was similar over their workdays and that having 1

to 2 workdays should not introduce bias.

We assessed the pattern of physical activity over the workday by

agricultural sector using functional data analysis methods.23 For each

participant, every workday’s CPM vs time function was smoothed

using a local regression method, LOESS, a locally weighted

scatterplot smoothing technique based on nonparametric regression,

which gives more weight to the points near the data points where the

response is estimated.24 Smoothing parameters were chosen based

on the lowest Akaike information criterion (AIC). Next, the median of

each participant’s workday function was calculated and LOESS

smoothed. Then, the median curve for each work type was

calculated; the displayed curves use a smoothing parameter of

0.01. This technique has been previously used in our cohort to

examine core temperature data.25 For each minute of the workday,

we evaluated the relationship between CPM and work type using

analysis of variance. To adjust for multiple comparisons we applied a
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nonparametric permutation test26: for each minute, agricultural

sector assignments were randomly permuted and a new test was run;

this was repeated 400 times and maximal test statistics were noted.

The null hypothesis of no difference between agricultural sector at

any minute was rejected if the observed statistic for the actual

assignments was in the top 5% of the maximal statistics.

We summarized median CPM by sex, agricultural sector, age, and

BMI. The average percent of nonsedentary time (time spent in light

activity and moderate to vigorous activity) was calculated and

further analyzed using compositional data methods.27 Generalized

linear mixed models (GLMM) were used to test the difference

between the percentage of time spent in moderate to vigorous

activity by sex and agricultural sector (fernery, nursery, or field crop).

To evaluate the association between WBGT and overall CPM, we

used GLMM. We constructed models stratified by primary agricul-

tural work type to account for heteroscedasticity of the residuals.

Further residual diagnostics indicated the need for data trimming and

robust regression bisquare down‐weighting.28 We used a quadratic

term in the model for field‐crop workers to properly fit the data.

Continuous variables were centered to provide an interpretation of

the intercept to represent the average daily CPM for a 38‐year‐old
male with a BMI of 29 who works 8 hours on a day with an average

WBGT of 28.3°C. Each model was adjusted for sex, BMI, and hours

worked per day.

Last, we examined self‐reported work tasks and physical move-

ments used to perform work tasks. We classified the task or

movement as “ever” or “never” reporting on at least one of their

workdays. All analyses were performed with SAS version 9.4

software (Cary, NC).

3 | RESULTS

A total of 257 participants were enrolled in the study. We

restricted analyses to workers who had at least 1 day of

accelerometer monitoring data and reported which agricultural

sector they were currently working in on the baseline survey,

excluding 13 participants. Of the 244 workers in the analytic

sample, 65 worked in ferneries, 102 in nurseries, and 77 with field

crops (81% with vegetables).

Sociodemographic, anthropometric, and work characteristics of

the analytic sample are reported in Table 1. The mean age of

participants was 38.2 (standard deviation [SD], 8.7), and the majority

were female (62.7%), from Mexico (66.4%), and unmarried (58.4%).

Average years of education was 6.7 (SD, 3.5), mean BMI was 28.7

(SD, 4.8), mean years in agriculture was 12.2 (SD, 8.1), and the

average workday was 7.8 hours long. The mean heat index to which

participants were exposed was 32.3°C and mean WBGT was 28.3°C.

Nationality, years worked in agriculture, hours worked per day,

and environmental characteristics differed substantially by the

primary agricultural sector. Fernery workers were nearly all from

Mexico (93.9%), had been working in agriculture the longest (14.6

years), and worked shorter days (6.2 hours vs 7.8 [field crop] and 8.7

[nursery]). Nursery workers experienced the highest average HI

(33.7°C) and WBGT (28.8°C).

CPM and time spent in sedentary, light, and moderate to vigorous

physical activity also differed significantly by the agricultural sector

(Table 2). Despite having the shortest workdays, fernery workers

engaged in the largest amount of moderate to vigorous activity

(220minutes or 3.7 hours per day) and sustained bouts of such

activity (231minutes or 3.9 hours per day), and the least amount of

light activity and sedentary activity (75 and 24minutes, respectively).

Physical activity was lowest among nursery workers.

Results describing the pattern of physical activity over the course

of the day using functional data analysis are shown in Figure 1.

Statistical comparisons after 9 hours were not considered robust

because of sparse data. Fernery workers had significantly higher

median CPM throughout the day compared to all other agricultural

sector types. The pattern of activity over the workday among fernery

workers differed from that among nursery and field‐crop workers,

with more intense activity occurring in the morning than the

afternoon. Nursery and field‐crop workers had well‐defined midday

breaks, with mornings and afternoons having about equal levels of

activity. The presence of such dips in the median CPM indicates that

many participants took their midday break at the same time.

The proportion of the day spent in moderate to vigorous physical

activity was greatest for fernery workers and least for nursery

workers (Figure 2). Within the agricultural sector, some sex

differences were observed; female fernery workers spent more of

their workday engaged in moderate to vigorous activity than did

males coworkers, although the difference was not statistically

significant (71% vs 61%; P = .092). Among nursery workers, the

proportion of the day spent in moderate to vigorous activity among

females was significantly lower than among males (17% vs 33%;

P < .0001). Male and female field‐crop workers both spent a little

over a third of their day in moderate to vigorous activity.

The relationship of physical activity and age, displayed by

agricultural sector and sex, is shown in Figure 3 and Table 3. An

association between physical activity and age was found only in

fernery workers. In male fernery workers, CPM increased slightly

with age; in contrast, CPM among female fernery workers decreased

with age. Average physical activity declined among field‐crop
workers as average WBGT exceeded about 28°C; this trend was

not seen among other workers (Table 3 and Figure S1).

Work tasks such as loading outdoors and weeding were

frequently reported among all agricultural sectors, while tasks such

as cutting, moving plants, cultivating, and loading indoors varied

(Figure 4A). Work tasks more frequently reported in fernery

workers were cutting, loading outdoors, and harvesting. Types of

physical movements performed are reported in Figure 4B. Overall,

most workers reported working in a hot environment, walking,

bending, standing, and lifting. Workers in ferneries more frequently

performed bending and clipping movements. Some differences in

work tasks and physical movements were observed by the sex. In

ferneries, females more frequently reported harvesting work tasks

than males (34% vs 9%, P = .04); in nurseries, females more
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TABLE 1 Sociodemographic, health, work, and environmental characteristics by the primary agricultural sector, Girasoles Study, 2015‐2017

Agricultural sector

Overall (n = 244) Fernery (n = 65) Nursery (n = 102) Field crop (n = 77) P value*

Sociodemographic characteristics

Age, mean (SD), y 38.2 (8.7) 37.0 (7.2) 38.9 (9.4) 38.2 (8.8) .39

Sex, n (%) .05

Male 91 (37.3) 23 (35.4) 31 (30.4) 37 (48.1)

Female 153 (62.7) 42 (64.6) 71 (69.6) 40 (51.9)

Nationality, n (%) <.0001

Mexico 162 (66.4) 61 (93.9) 67 (65.7) 34 (44.2)

Central America 50 (20.5) 0 (0) 31 (30.4) 19 (24.7)

Caribbean 28 (11.5) 1 (1.5) 3 (2.9) 24 (31.2)

United States 4 (1.6) 3 (4.6) 1 (1.0) 0 (0)

Marital status .02

Married 101 (41.6) 36 (55.4) 35 (34.3) 30 (39.5)

Not married 142 (58.4) 29 (44.6) 67 (65.7) 46 (60.5)

Education, mean (SD), y 6.7 (3.5) 6.8 (3.0) 7.1 (3.5) 6.0 (3.8) .12

Body mass index, mean (SD), kg/m2 28.7 (4.8) 29.4 (4.1) 28.6 (4.5) 28.4 (5.7) .45

Body mass index categories, n (%) .13

Normal (18.50‐24.99) 51 (20.9) 9 (13.9) 21 (20.6) 21 (27.2)

Overweight (25.0‐29.99) 110 (45.1) 28 (43.1) 52 (51.0) 30 (39.0)

Obese (≥30) 83 (34.0) 28 (43.1) 29 (28.4) 26 (33.8)

Work characteristics

Years in agriculture, mean (SD) 12.2 (8.1) 14.6 (6.4) 12.1 (8.2) 10.2 (8.6) .001

Hours worked per day, mean (SD) 7.8 (1.8) 6.2 (1.7) 8.7 (1.2) 7.8 (1.6) <.0001

Work start time, median [Q1, Q3] 07:30 [07:00‐08:00] 07:00 [06:30‐07:25] 07:30 [07:15‐08:00] 07:30 [07:00‐08:00] <.0001

Work stop time, median [Q1, Q3] 15:30 [14:30‐16:30] 13:00 [12:00‐14:40] 16:30 [16:00‐17:00] 15:30 [15:00‐16:15] <.0001

Environmental characteristics

Ambient temperature, mean (SD), °C 28.5 (1.6) 28.1 (1.9) 29.2 (1.2) 27.8 (1.3) <.0001

Relative humidity, mean (SD), % 76.2 (8.2) 76.6 (7.1) 74.0 (7.4) 78.9 (9.3) <.0001

Heat index, mean (SD), °C 32.3 (3.1) 31.4 (3.1) 33.7 (2.8) 31.3 (2.7) <.0001

WBGT, °C 28.3 (1.5) 27.9 (1.3) 28.8 (1.3) 27.9 (1.6) <.0001

Abbreviation: WBGT, wet bulb globe temperature.
*P values derived from the one‐way analysis of variance or the Kruskal‐Wallis test, whichever was appropriate for the variable distribution.

TABLE 2 Summary of physical activity measures by primary agricultural work type, Girasoles Study, 2015‐2017

Agricultural sector

Overall (n = 244) Fernery (n = 65) Nursery (n = 102) Field crop (n = 77)

Physical activity measure Median IQR Median IQR Median IQR Median IQR P value

Counts per minute

Vector magnitude 1988 1215‐2896 3759 2727‐5081 1249 915‐1818 2056 1482‐2596 <.0001

Activity levela Minutes per day

Sedentary 52 31‐86 24 14‐45 69 42‐102 58 40‐88 <.0001

Light 243 141‐343 75 46‐145 332 262‐389 235 170‐290 <.0001

Moderate‐vigorous 146 71‐219 220 167‐283 91 40‐143 158 97‐211 <.0001

Moderate‐vigorousb 96 14‐204 231 165‐289 29 0‐83 121 46‐185 <.0001

Abbreviation: IQR, interquartile range.
aActivity levels are defined as the following vector magnitude counts per minute cutoffs: sedentary: 0 to less than 200; light: 200 to less than 2690;

moderate to vigorous: 2690 or higher.
bSustained bouts of activity of 10 consecutive minutes or more, allowing for up to a 2‐minute interruption.
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frequently reported cleaning tasks (34% vs 23%, P = .02); in field‐
crop work, males more frequently engaged in lifting (42% vs 34%,

P = .03) and squatting movements (17% vs 5%, P = .01).

4 | DISCUSSION

This study is the first to describe occupational physical activity

among US agricultural workers using standardized, objective mea-

surement. We found that Florida agricultural workers had a high

overall volume of physical activity, with sustained bouts of moderate

to vigorous activity during the workday. Within this high overall level

of activity, there were substantial differences by the agricultural

sector, reflecting the heterogeneity of crop‐specific demands.

Crop workers reduced their typical physical activity in response

to increasing environmental heat, but fernery and nursery workers

did not. In a study using video monitoring of seven grape workers on

multiple days, Ioannou et al29 found that workers took more informal

work breaks as the temperature climbed. The reasons why there was

no evidence of heat impact among nonfield crop workers are

speculative. Fernery workers had shorter hours and on average

ended their workday around 1 PM, before the worst heat of the day,

while nursery workers may have had more chance to enter air‐
conditioned buildings for a brief respite.

Within the different agricultural sectors, we found differences in

the work tasks that may contribute to the observed difference in

overall physical activity. Harvesting ferns involves intense physical

including bending over, thrusting arms into masses of ferns, and

cutting the fronds at their base. After the workers cut the fronds, they

F IGURE 1 Pattern of work activity over the workday among Florida agricultural workers, by the agricultural sector (Girasoles Study, 2015‐
2017). Omnibus test results are significant at times points marked by a symbol (diamond for fernery vs other work types, circle for field crop vs
nursery). Statistical comparisons beyond nine work hours are based on sparse data

F IGURE 2 Vector magnitude counts per minute by age, sex, and
agricultural sector, Girasoles Study, 2015‐2017
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secure them with a wire or plastic tie and then toss them aside until

they have enough to carry by the armload to a loading area. Most

often they are paid by the number of bunches they harvest. The

intensity of the physical activity in fernery workers is validated with

their sustained and substantially elevated activity levels. Perhaps

reflecting their greater involvement in harvesting tasks, female fernery

workers were more physically active than their male coworkers.

While we found that crop workers did have periods of moderate to

vigorous physical activity, they were more likely to have periods of light

or sedentary activity when compared to fernery workers. Participants

worked with a wide variety of crops that necessitate different tasks

using different physical movements and activity patterns. Vegetable

harvesters bend over to pull or cut vegetables, placing the harvested

crop in a bucket that they carry as they move along a row. They then

carry the full bucket to deposit in a large bin or truck. Others, such as

those harvesting sawtooth palmetto berries may walk long distances

between trees. Additionally, it is likely that work tasks performed by

field‐crop workers vary more by season than in ferneries or nurseries.

Overall, the nursery workers were found to have less moderate to

vigorous physical activity when compared to fernery or field‐crop
workers. Work tasks at nurseries are varied and include planting seeds

and/or plants in pots, loading pots of plants onto trays and loading and

carrying trays, boxes, or bags of soil. Other nursery workers are

outside and maybe doing tasks such as loading and cutting plants.

Increasing our knowledge of the nature of agricultural work and

the physical activity associated with that work can aid in designing

interventions to protect workers during the hottest times of the

workday, and to inform public policy regarding the work safety of

agricultural workers. The finding that fernery workers have the

highest volume of physical activity has important implications for

occupational health policy. Guidelines from the Occupational Safety

and Health Administration recommend the provision of water, rest,

and shade to protect agricultural workers from occupational heat‐
related hazards.2 Fernery workers are often paid by a piece‐rate,
which discourages workers from taking breaks for water or rest in

lieu of economic considerations. A recent study showed that piece‐
rate pay is associated with a four‐fold increased risk of HRI.9 This

information, as well as the information from the current study,

highlights the need for workplace health and safety standards related

to rest breaks to protect the health of these workers.

5 | LIMITATIONS AND STRENGTHS

There are some limitations to consider in interpreting the results of

this study. Accelerometry measures objective physical activity but

may underestimate upper‐body movements. Agricultural tasks

include frequent bending, stretching and reaching, hoisting loads

F IGURE 3 Proportion of workday

spent in activity levels by the sex and
agricultural sector in Florida agricultural
workers, Girasoles Study, 2015‐2017

TABLE 3 The association between average daily physical activity and environmental heat, controlling for the agricultural sector, sex, age,
bodymass index, and work duration, Girasoles Study, 2015‐2017

Agricultural sector

Fernery Nursery Field crop

Estimate 95% CI Estimate 95% CI Estimate 95% CI

Intercepta 3543 2914, 4171 1746 1548, 1944 2009 1760, 2259

WBGT, °C 188 −24, 399 −21 −82, 41 −162 −306, −19

WBGT squared – – – – −35 −80, 9

Sex (ref =male) 291 −387, 970 −494 −724, −264 186 −123, 494

Age, y 27 −35, 89 8 −4, 19 −9 −27, 9

Age × sex −131 −235, −26 – – – –

BMI −72 −166, 22 −3 −27, 21 −10 −42, 22

Work duration, h −94 −257, 70 0.4 −39, 40 −46 −119, 28

Note: The bolded items are significant at the 5% level. Abbreviations: BMI, body mass index; CI, confidence interval; WBGT, wet bulb globe temperature.
aContinuous variables were centered; thus the intercept represents the average daily CPM for a 38‐year‐old male having a BMI of 29 who works 8 hours

on a day with an average WBGT of 28.3°C.
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over the head, heavy lifting and carrying of sacks and buckets, and

walking long distances from the field to a loading area. In this study,

accelerometers were placed at the hip, which may not have fully

captured work activities that involve movements such as lifting and

twisting. These are common movements in agricultural work, such as

when hauling crops in the field and loading large packages of produce

into transport trucks. However, studies have reported moderate to

high correlation between accelerometers placed at the hip and the

wrist.30,31 Additionally, the use of accelerometry to evaluate physical

activity is more reliable than self‐report measures, which are subject

to recall error and misclassification.

Since we were unable to follow the worker to their worksite, we

relied on self‐reported start and stop times for the workday. As a

result, it is possible that nonwork activity may have been

misclassified as work activity, or vice versa. Another limitation is

that we were not able to observe all workers for all three workdays.

However, 91% participated for three workdays, and their daily

median CPM were similar to those who participated in fewer

F IGURE 4 A, Work tasks performed by the agricultural sector in Florida agricultural workers, Girasoles Study, 2015‐2017. B, Reported
physical movements by the agricultural sector in Florida agricultural workers, Girasoles Study, 2015‐2017
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workdays. We found that overall WBGT did not impact the overall

amount of physical activity performed during the day among fernery

and nursery workers. However, the relation between daily summary

values may not reflect the relationship between heat and activity on

a minute‐by‐minute basis. Additionally, worker response at hotter

temperatures than we observed may be different.

Our findings may not be generalizable to all Florida agricultural

workers. We relied on convenience sampling to recruit workers, which

may have resulted in healthier, more motivated workers participating

in this study. Our study captures the experience of agricultural

workers who primarily work for subcontractors and labor crews, who

often do not provide training on workers’ safety, including preventing

HRI. Additionally, our results apply to activities performed in the hot

and humid Florida summer season; agricultural tasks and activities

occurring during other seasons are likely to be different.

6 | CONCLUSION

This study increases our knowledge of the physical activity

performed by Florida agricultural workers. Both the quantity and

patterns of physical activity varied by the agricultural sector, sex, and

age, indicating that interventions that aim to reduce heat‐related
morbidity and mortality should be tailored to specific subpopulations.

Some workers did not reduce overall physical activity under

dangerously hot environmental conditions, which has implications

for policies protecting worker health. Future research is needed to

determine how physical activity and climatic conditions impact the

development of heat‐related disorders in this population.
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Farmworkers
at Risk
The Growing Dangers of Pesticides and Heat
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HIGHLIGHTS

The estimated 2.4 million farmworkers 

in the United States are vital to US food 

production. However, these workers are 

exploited, undervalued, and vulnerable 

to compounding climate change threats. 

The Union of Concerned Scientists (UCS) 

assessed how pesticide exposure and 

heat stress conditions combine to present 

significant risks to farmworkers’ health  

and safety. We focused on California, 

Florida, and Washington—states that lead 

the nation in pesticide use, farmworkers, 

and production of labor-intensive fruits, nuts, 

and vegetables. We found that farmworkers 

in these states already experience 

substantial threats and that these are  

likely escalating. Policies to protect 

farmworkers’ well-being from the  

dangerous consequences of extreme heat 

and pesticides are urgently needed.

Introduction

Farmworkers are vital to the agricultural system that brings food to dinner tables 
in the United States every day. Some 2.4 million workers perform two-thirds of 	
all labor in US agriculture, producing and packing crop and livestock products 
(NASS 2019; Lacey et al. 2017). Despite this, they remain largely invisible to many. 
Distinct from farmers, farmworkers do not typically own or operate farm busi-
nesses, nor do they own or rent the land. They perform difficult and dangerous 
work for insufficient wages and with few legal protections (Guild and Figueroa 
2018; Clemens 2013; Quandt et al. 2013a). At best, their labor is undervalued, 	
and at worst, they are brutally exploited. And now, their work is becoming even 
more hazardous as a result of climate change. 

Weather extremes associated with climate change are creating increasingly 
uncertain and life-threatening working conditions. Rising summer and winter 
temperatures and shifting rainfall patterns alter the timing and length of growing 
seasons (Lane et al. 2019; Doll, Petersen, and Bode 2017), extreme heat is becom-
ing more common and deadly, and expanding pest activity may increase the 	
likelihood of farmworkers’ exposure to dangerous pesticides (USGCRP 2018). 	
In this report, we examine US farmworkers’ vulnerability to compounding 	
climate change threats due to the nature of their work and their social and 	
political standing. 

Farmworkers harvest strawberries in California. Such work is often done under grueling conditions,  
elevating the likelihood of injury from pesticide exposure and heat stress, among other hazards.
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2 union of concerned scientists

Farmworkers, like these shown harvesting tomatoes in Florida, may resort to 
rudimentary and inadequate personal protection against pesticides and other 
airborne hazards.
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We focus on two threats—pesticide exposure and heat 
stress conditions—and explore how these are affecting US 
farmworkers’ health and safety as climate change takes hold. 
This report provides recommendations for action, at both 	
the state and federal levels, to protect the most vulnerable 
workers now. It also urges bold policy measures to create 	
resilient, regenerative farming systems that are less reliant 	
on pesticides, along with swift action to reduce the nation’s 
heat-trapping emissions in order to begin limiting and 	
reversing climate change for the long term.

Farmworkers Are Undervalued and  
Highly Vulnerable

Farmworkers often conduct their work under grueling 	
conditions, putting their health and safety at risk. While 
mechanization has reduced the role of farm labor for grain 
production (Dimitri, Effland, and Conklin 2005), other parts 
of the agricultural sector remain labor intensive. The food 
system heavily relies on farmworkers for the production  
of berries and other fruits, dairy products, tree crops, and 
vegetables, and to manage livestock (Zahniser et al. 2018). 

Multiple forms of disenfranchisement enable the food 
system’s reliance on cheap, exploited labor. The US farm 	
labor market heavily depends on immigrants and seasonal 
guest workers to fill jobs that domestic workers generally find 
undesirable (Bronars 2015).1 In 2015–2016, only 24 percent 	
of US farmworkers were born in the United States, and 	
three-quarters were people of color (Hernandez and Gabbard 
2018). Farmworkers leave their countries to do jobs that most 
US citizens will not do, to earn an average of $10.80 per hour 
(Hernandez and Gabbard 2018; O’Brien, Kruse, and Kruse 
2014). The National Agriculture Workers Survey found that 
only 32 percent of farmworkers reported a personal annual 
income of $30,000 or more (Hernandez and Gabbard 2018). 

Farmworkers leave their 
countries to do jobs that 
most US citizens will not 
do, to earn an average  
of $10.80 per hour.

1		  The H2-A guest worker program gives agricultural employers permission to bring foreign workers to the United States temporarily, for seasonal labor. In recent 
years, use of the H2-A program has more than doubled in size, and the program has been the target of criticism from both farmworker advocates and farmers 
(USDL 2019; Wozniacka 2019). 

Farmworkers are typically hired by farmers or, in many 
cases, by contractors who coordinate labor for farmers and 
act as intermediaries between farmers and farmworkers. 	
The use of farm labor contractors can insulate farmers 	
from charges of hiring undocumented workers and creates 	
a situation ripe for abuse (Hernandez and Gabbard 2018; 
Perea 2010). 

Economic hardship, immigration status, spoken lan-
guage, national origin, race, socioeconomic status, and other 
issues all contribute to farmworkers being the targets of sys-
tematic exploitation and exclusion (Guild and Figueroa 2018; 
Hernandez and Gabbard 2018; Robinson et al. 2011; UFW 
2011). Cultural differences, lack of transportation, language 
barriers, and physical isolation in work camps all combine to 
create many obstacles that keep farmworkers from accessing 
whatever scarce resources and services may be available. 

More fundamentally, lack of legal protection and political 
and socioeconomic power limits farmworkers’ ability to seek 
redress for abuses and violations of labor law. This absence 	
of protection and power highlights the need for the expan-
sion of basic rights and protections to these workers, who 
help build wealth for so many others, throughout the food 
system (Wadsworth, Courville, and Schenker 2018; Courville, 	

208



3Farmworkers at Risk

Researchers face a lack of reliable and accessible public 
information about the lives and working conditions of 
farmworkers. There are multiple reasons for the scarcity 	
of good data (UFW 2011). The informal, seasonal, and 
subcontracted nature of agricultural labor makes it difficult 
to count farmworkers. Some surveys on occupational 
injury omit small farms (with fewer than 11 employees) 
(Ruser 2008). Undocumented farmworkers and their 
employers may be reluctant to share information, and 
employers may refuse to allow access for researchers and 
surveyors. Workers with health concerns may not report 
their experiences due to lack of reporting systems, fear  
of retaliation, or failure to recognize symptoms. 

Thus, information about farmworkers—including 	
the number and rate of occupational injuries caused by 
pesticides and heat—is underreported (Prado et al. 2017; 
Jackson and Rosenberg 2010). Researchers have estimated 
that US government reports of occupational injuries 	
in agriculture miss 79 percent of nonfatal injuries and 	
74 percent of deaths (Leigh, Du, and McCurdy 2014; Leigh, 
McCurdy, and Schenker 2001). The lack of accurate and 
complete data makes every aspect of research, education, 
and advocacy on farmworker issues more difficult.  

BOX 1.

Lack of Data Makes 
It Harder to Protect 
Farmworkers

protections have since been extended to some farmworkers, 
but exceptions have been maintained. For example, at the 	
federal level, the minimum wage has been extended to 	
workers on large farms, but overtime pay has not.  Small 
farms remain exempt from minimum wage requirements.

Farmworkers at Risk

Farmworkers undertake some of the most challenging work: 
cultivating, harvesting, maintaining, packing, and planting 
fruits and vegetables, and handling livestock. Often, they 
work under grueling conditions. While farmworkers face 	
numerous threats to their health and safety, pesticides and 
heat stress conditions are among the most serious.

PESTICIDE DEPENDENCE PUTS FARMWORKER  
HEALTH AND SAFETY AT RISK

During the 20th century, through a combination of techno-
logical development, market forces, and policies, US agri-	
culture became overwhelmingly dependent on synthetic 	
pesticides (Aspelin 2003). The use of these toxic compounds 	
to control fungi, insects, weeds, and other pests has become 
commonplace in intensive monoculture farming—a system 	
in which single crop species are grown across vast areas of 
farmland, often year after year. The resulting diminished 	
biodiversity creates ideal environments for insects and 	
plant diseases to propagate, while exposed soils and exten-
sive fertilizer use—also hallmarks of today’s dominant  
agricultural system—create welcoming habitats for weeds. 

However, heavy reliance on pesticides is not the only 	
option for dealing with agricultural pests—the science 	
and practice of agroecology incorporates many alternative 
approaches to crop protection (see Box 2, p. 4). Despite the 
existence of these alternatives, the area of farmland treated 
with pesticides increased 65 percent between 1997 and 2017 
(NASS 2019). In 2017, farmers spent more than $17.5 billion 	
on pesticides—$37 for every acre treated, up from $27 per 
acre in 1997 (NASS 2019).

While intensive pesticide use has been an integral part 	
of the strategy to increase yields per acre, it has had disastrous 
consequences for many communities and the environment 
(Bourguet and Guillemaud 2016; Pimentel and Burgess 2014). 
Farmworkers and their families face both immediate and 
long-term harm from pesticides. Although data are limited, 
estimates suggest that thousands of workers suffer acute 	
pesticide poisoning every year (EPA 2015).2 Farmworker  

Wadsworth, and Schenker 2016). Political and social margin-
alization of farmworkers make them especially vulnerable to 
abuse and neglect, in and out of the workplace (Wadsworth, 
Courville, and Schenker 2018; Summers et al. 2015). 

Farmworkers were excluded from the rights and protec-
tions secured for most private sector workers in the United 
States by the 1930s New Deal legislation, which established 
child labor protections, collective bargaining, minimum wage, 
overtime pay, protection from hazards in the workplace, and 
unemployment insurance (Guild and Figueroa 2018). The 	
exclusion of farm labor enabled the continued exploitation 	
of Black sharecroppers in the Southern plantation system, 
created barriers to the accumulation of wealth by the descen-
dants of slaves, and helped maintain white economic domi-
nance in the United States (Perea 2010; Linder 1987). Some 

2		  Assessing pesticide poisoning is difficult, as federal agencies that track instances have released data only until 2011. These data do not capture potential  
changes due to improvements in the Agricultural Worker Protection Standard for pesticides in 2015. Furthermore, interpretation of these data is limited by  
known underreporting issues as well as differences in reporting practices across states (Prado et al. 2017). 
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pesticide poisonings are likely to be more severe than pesti-
cide poisonings that occur in other occupations: considering 	
all exposure cases, farmworkers are twice as likely to suffer 
severe injury or death (Calvert et al. 2016). 

Farmworkers face risks of injury and death whether or 
not they are directly involved with handling pesticides, and 
field-workers who are not working directly with pesticides 
account for the majority of reported poisonings (CDC 2019; 
CDPR 2019).  Many employers do not post adequate notices 
that fields have been sprayed with pesticides, fail to enforce 
“no entry” periods after spraying, fail to provide required 	
protective gear and training on how to use it, or discourage 
the use of protective gear (EPA 2019; Calvert et al. 2008, 
2004; Arcury et al. 2001). The 2015–2016 National Agri-	
culture Workers Survey indicated that only 57 percent of 
farmworkers had received any pesticide safety training 	
in the previous 12 months. 

Chronic health effects from long-term exposure to 	
pesticides are also an issue. Farmworkers repeatedly endure 
exposure to pesticides through contact with airborne drift 	
or through residues on equipment, soil, plants, or clothing. 
Farmworkers’ families also are exposed to pesticide residues 
when these are brought home on workers’ bodies, clothes, 
and shoes (Hyland and Laribi 2017). Chronic pesticide 	
exposure has been associated with devastating health 	

The science and practice of agroecology can help address 
many of the problems identified in this report. Agroecology 
applies ecological principles to farms and is premised on 
working with nature rather than against it (Gliessman and 
Tittonell 2015). For example, practices such as crop rotation, 
multi-cropping, and use of cover crops can discourage 
weeds and insect pests, thereby reducing the need for 
pesticides. In addition, diversified farms can be designed 	
to improve occupational safety for both farmers and farm-
workers. For example, cropping systems that provide tree 
shade or shift some labor to cooler seasons may prevent 
farmworker exposure to dangerous conditions. Finally, 
some farming practices can directly mitigate climate 
change by reducing heat-trapping gas emissions and 
sequestering carbon in the soil (Harden et al. 2018; 	
Feliciano et al. 2017).  

BOX 2.

Agroecology Can Help 
Protect Farmworkers and 
Fight Climate Change

issues, including cancer, depression, diabetes, neurodegen-
erative diseases, and reproductive issues (Kim, Kabir, and 	
Jahan 2017; Muñoz-Quezada et al. 2016; Beard et al. 2014; 
Starling et al. 2014; Bassil et al. 2007; Frazier 2007). Some of 
these conditions are associated even with very low levels of 
exposure over long periods (Alleva et al. 2018; García et al. 
2017; Sánchez-Santed, Colomina, and Herrero Hernández 
2016; Son et al. 2010). 

HEAT STRESS CONDITIONS ALSO THREATEN  
FARMWORKER HEALTH AND SAFETY 

Over the past 30 years, exposure to extreme heat was, on 	
average, the top cause of weather-related deaths in the United 
States (NWS 2019). Between 1992 and 2017, heat was estimated 
to be responsible for an average 2,700 serious injuries and 	
30 deaths per year among all US workers (Tanglis and Devine 
2018). Farmworkers die of heat-related causes at roughly 	
20 times the rate of workers in all other civilian occupations 
(CDC 2008). 

Farmworkers’ high risk of heat stress is related to the 	
nature of their labor: they do hard work under the sun and 
often through the hottest parts of the year. Direct sunlight 	
can increase the heat index (which combines temperature 
and humidity to give a “feels like” temperature) by up to 15°F 
(NWS n.d.). Further, to protect against chemicals (including 
pesticides), insects, and sun, farmworkers typically wear long 
sleeves and often wear multiple layers. Such clothing can 	
add up to 12°F to the “feels like” temperature (WSL 2018). 
Nonbreathable coveralls—used to protect pesticide handlers 
against the most toxic pesticides—can increase the “feels 	
like” temperature even more, by up to 27°F (CHEMM 2019). 
Another factor that exacerbates heat injury is the way many 
farmworkers are paid. When employers pay farmworkers 
based on “piece rate,” the workers earn according to how 
much they harvest (Guild and Figueroa 2018), and this 	
disincentivizes taking breaks to rest, seek shade, or drink  
water (Lam et al. 2013). 

The federal Occupational Safety and Health Adminis-
tration (OSHA) endorses a set of clear heat stress prevention 

Farmworkers die of heat-
related causes at roughly
20 times the rate of 
workers in all other 
civilian occupations.
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5Farmworkers at Risk

measures and remedies. These include allowing new workers 
time to acclimatize to hot conditions; providing additional 
hydration, rest, and shade as heat increases; and training 
workers and supervisors to recognize and respond to signs 	
of heat stress (Jackson and Rosenberg 2010). However, many 
employers fail to offer such remedies (Arbury, Lindsley, and 
Hodgson 2016). In the absence of training, many farmworkers 
are not aware of the critical importance of hydration and 	
acclimatization (Stoecklin-Marois et al. 2013). 

The confusion and impaired coordination that accom-
pany heat stress can put workers at additional risk for other 
kinds of traumatic injury (Varghese et al. 2018; Spector et 	
al. 2016). Moreover, farmworkers can face additional heat 
stress risks even outside of the work environment. Employer-
provided housing often lacks air-conditioning or fans, elimi-
nating important overnight recovery time and, in some cases, 
meaning that farmworkers start their day already experiencing 
heat stress (Quandt et al. 2013b). All of this is further com-
pounded by the fact that the majority of farmworkers do 	

not have access to health insurance coverage or workers’ 
compensation, and are unlikely to receive care for heat- 
related (or other) injuries (Arcury and Quandt 2011, 2007). 

Combined Pesticide and Heat Effects Are 
Worse Than the Sum of Their Parts

While pesticide exposure and heat stress conditions each 	
already represent a threat to farmworkers’ health, climate 
change promises to compound these threats. For example,  
climate change is likely to increase pesticide use due to ex-
panding ranges and impacts of pests and pathogens, increasing 
vigor of weeds compared with crops, and decreasing efficacy 
of pesticides under increasing temperatures (Taylor et al. 2018; 
Ziska 2016; Delcour, Spanoghe, and Uyttendaele 2015; Bebber, 
Holmes, and Gurr 2014). Higher temperatures also increase 
pesticide volatilization rates, meaning more of the pesticides 
applied will be lost as vapor, potentially leading to even higher 
application rates to achieve the same effect (Delcour, Spanoghe,  

In full sun and wearing multiple layers of clothing, these workers harvesting lettuce in California are at risk of heat stress.
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6 union of concerned scientists

TABLE 1. Agriculture, Pesticide Use, and Heat Stress Conditions in Key Agricultural States

  CA WA FL

Farmworkersa Statewide 377,593 228,588 96,247

10 Top Countiesb 210,083 182,376 56,983  

Value of Crop Sales Statewide $33.4 billion $7.0 billion $5.7 billion

10 Top Counties $22.4 billion $5.6 billion $3.8 billion 

Acres Harvested Statewide 7.9 million 4.5 million 2.1 million

10 Top Counties 4.7 million 2.8 million 0.9 million

Pesticide Application Ratec Statewide 8.1 kg/acre 7.6 kg/acre 11.7 kg/acre

10 Top Counties 9.3 kg/acre 11.1 kg/acre 15.4 kg/acre

Statewide Mandatory Pesticide 
Use Reporting

Yes No No

Days with Heat Indexd  
over 80°F, April–October

Statewide 102 days 31 days 193 days

10 Top Counties 115 days 42 days 202 days

Statewide Worker Heat  
Protection Regulations

Yes Yes No

California, Washington, and Florida are the top three states with the greatest sales of labor-intensive fruits, nuts, and vegetables. They also lead the nation 
in numbers of farmworkers and average pesticide application rates (see Table A1 in Technical Appendix II). Farmworkers in these states are at risk due to 
both pesticide exposure and heat stress conditions, compounding threats likely to worsen as climate change continues.

Notes: a. “Farmworkers” refers to hired farm labor as estimated by the 2017 Census of Agriculture. Hired labor is distinct from the labor of farmers and their 	
families, who are generally categorized as self-employed and unpaid labor, respectively.  b. Top 10 counties are determined by crop sales. For list of counties and 
detailed results, see Table A2 in Technical Appendix II. c. “Pesticide application rate” is the total agricultural pesticides applied for all crops and counties divided 
by total harvested cropland acres. d. “Heat index” is calculated as the average from 1971 to 2000 (see Technical Appendix I for more details). 

SOURCES: NASS 2019; USGS 2018.

and Uyttendaele 2015). Increasing volatilization also  
raises airborne concentrations and leads to a higher risk  
of pesticide exposure and injury for farmworkers as well  
as nearby communities (Houbraken et al. 2016). 

As the potential for exposure to pesticides increases, 
farmworkers may also become more vulnerable to them:  
a growing body of research shows that heat stress increases the 
human body’s susceptibility to pesticides and other toxicants, 
magnifying the potential for both acute and long-term health 
effects (Johnson, Wesseling, and Newman 2019; Wang et al. 
2018; Fortes et al. 2016; Gordon and Leon 2011). In the case 	
of widely used organophosphate pesticides, warmer temp-
eratures have been shown to increase the rate of chemical 
transformation into more toxic compounds (Mackay, Giesy, 
and Solomon 2014; Armstrong et al. 2013).3 Finally, the 	
increasing use and toxicity of pesticides amplify the need for 
protective clothing, which can, as noted earlier, dramatically 
increase the risk of heat-related injury (Bernard et al. 2007). 

Risks for Farmworkers:  
A Closer Look in Three States

We aimed to assess how farmworkers experience compound-
ing threats from pesticide use and heat stress conditions. While 
dangerous heat is an issue for farmworkers in every kind of 
agriculture, pesticide use is more concentrated in crop 

Climate change will
not only cause increased
severity and frequency of
dangerous heat, but will
likely lead to increased
pesticide use as well.

3		  Studies showed that warmer temperatures increased the rate of transformation of organophosphorus pesticides into oxon metabolites, which can be 5 to 100 times 
as toxic as the parent pesticide.
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7Farmworkers at Risk

The top 10 pesticides applied (by weight) in California, Florida, and Washington include several that are highly dangerous to human health, 
according to three key indicators. 
Note: Pesticides listed for acute toxicity can cause a broad range of symptoms, depending on the compound and the level of exposure (see Table 2, p. 8).  
Pesticides listed for long-term health effects are known potential carcinogens and endocrine disruptors. See methods for identifying and characterizing the  
pesticides in Technical Appendix I, and see Table A3 of Technical Appendix II for detailed results of the analysis.

SOURCES: PANI 2019; SEE PESTICIDE SOURCE DOCUMENTS IN TECHNICAL APPENDIX 1.

FIGURE 1. Health Hazards of Top Pesticides Used on Labor-Intensive Crops in California, Washington, and Florida
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Listed by EPA for casuing injury or death via skin contact

Falling into at least one of the above categories

production than in animal agriculture. We therefore focused 
our attention on crop agriculture. 

Heat and pesticide use vary from state to state. We 	
assessed three key states in depth: California, Florida, and 
Washington (see Table 1). We chose these states based on 
their high rates of pesticide use and the importance of agri- 
culture, especially labor-intensive fruit, nut, and vegetable 
crops, to their economies. These states also have among 	
the highest numbers of farmworkers. 

For each state, we examined the intersection between 
risks of pesticide use and heat stress conditions, situating 	
our analysis in the context of the state’s agricultural economy 
and regulatory environment. Since agriculture and climate 
conditions are highly variable within any given state, we also 
identified the top 10 agricultural counties in each state and 
conducted a similar analysis focusing on just those counties 
(see Technical Appendices I and II). 

We calculated the average rate of pesticide use (kilogram 
per harvested cropland acre) at state and county levels, using 
estimates of agricultural applications in 2016 from the US 
Geological Survey Pesticide National Synthesis Project 	

(USGS 2018) and acres of crops harvested from the 2017 	
Census of Agriculture (NASS 2019). To better understand 	
the nature of acute and long-term health threats faced by 
farmworkers, we also identified the top 10 pesticides used	  
in labor-intensive agriculture in each state and assessed 	
the risks associated with them (see Figure 1, and Table 2,  
p. 8); see Technical Appendix I for methods; see Table A3  
in Technical Appendix II for detailed results). 

Finally, we used heat data from recent historical con- 
ditions (1971–2000) based on the Union of Concerned Scien-
tists report, Killer Heat in the United States, focusing on the 	
214 days between April 1 through October 31 (Dahl et al. 
2019b). As in that work, we used the heat index used by the 
National Weather Service—also known as the “feels like” 	
temperature—which accounts for both temperature and 	
relative humidity (NWS, n.d.). While susceptibility to heat 
risks is highly individual and depends on many factors, 	
National Weather Service guidance and other research 	
suggests that at a heat index above 90°F, people exerting 
themselves or working outdoors become increasingly 	
susceptible to heat illness or injury (NWS, n.d.). 
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8 union of concerned scientists

TABLE 2. Acute Health Hazards of Top Pesticides Used 
on Labor-Intensive Crops in California, Washington, 
and Florida

For farmworkers, however, heat does not have to be ex-
treme to be dangerous. The heat index used by the National 
Weather Service is calibrated for a healthy, hydrated, and 	
unmedicated person who is five-foot-seven and 147 pounds, 
wears short sleeves, and does light work in the shade with 	
a slight breeze (Rothfusz 1990). With farm work, however, 
heat becomes dangerous at lower temperatures, including 
temperatures that probably feel quite comfortable for those 	
of us who match the descriptions listed above: doing light 
work in comfortable clothes in a shady, breezy area. 

A recent study identified a heat index of just 80°F as a 
critical threshold for outdoor workers, defining the lower end 
of the range in which 99 percent of injuries and 100 percent 
of deaths occur (Morris et al. 2019). Therefore, in this report, 
we used an 80°F heat index threshold. This threshold makes 
it clear that the season of risk for farmworkers extends far 
beyond the very hottest part of the year.

CALIFORNIA

California leads the nation in total value of agricultural 	
products sold, as well as in labor-intensive commodities such 
as fruits, nursery products, tree nuts, and vegetables (NASS 
2019; see Table 1, p. 6). Fruit, tree nut, and vegetable produc-
tion make up 84 percent of California’s crop sales, more than 
any other state. Further, the state’s crop production uses 
nearly 8 million acres (NASS 2019). The 2017 Census of Agri-
culture estimated California’s farmworker population to be 
377,593, but as with other farmworker data, this may reflect 
significant underreporting (NASS 2019). A recent analysis 	
of California employment records estimates there are more 
than twice that number: 829,000 (Martin et al. 2016). 

California’s average rate of pesticide use on harvested 
croplands, 8.1 kg per acre, is more than 4.5 times the national 
average (1.7 kg per acre). Despite recent declines in statewide 
pesticide use and pesticide injury, acute pesticide poisoning 
remains a regular occurrence, with an average of 88 cases per 
year between 2010 and 2015 (CDPR 2019; USGS 2018). Nine 
of the top 10 pesticides used on California’s labor-intensive 
crops have dire implications for farmworker health. The Pes-
ticide Action Network (PAN) associates six with long-term 
health effects and two with acute toxicity. The Environmental 
Protection Agency (EPA) lists seven as causing injury or 
death through contact with the skin.

California farmworkers’ risk of pesticide injury is 	
compounded by the risk of heat stress conditions. From 1971 
to 2000, the average number of days per year over the heat 
risk threshold of 80°F stood at 102. Extreme heat, driven 	
by climate change, is a mounting public health concern in 
California for much of the population and especially those, 

Pesticide Selected Label Text

Sulfur “Harmful if swallowed, inhaled or  
absorbed through skin.”

Dichloropropene “May be fatal if absorbed through  
the skin.”

Petroleum Oil “Harmful if swallowed or absorbed 
through skin or inhaled.”

Metam Potassium “POISON. Fatal if absorbed through  
skin. Corrosive. Causes skin burns and  
irreversible eye damage.”

Chloropicrin “Poisonous liquid and vapor. Inhalation 
may be fatal. . . . Liquid will cause chemical 
burns to skin or eyes.”

Glyphosate “Causes moderate eye irritation.”

Kaolin Clay “Causes moderate eye irritation.”

Metam “Corrosive. Causes skin damage. May  
be fatal if absorbed through the skin.”

Copper Hydroxide “May be fatal if swallowed. . . . Harmful  
if inhaled.”

Petroleum Distillate “Harmful if absorbed through skin.”

Calcium Polysulfide “Corrosive. Causes irreversible eye  
damage. Causes skin burns. Harmful if 
swallowed or absorbed through skin.”

Mancozeb “Harmful if absorbed through skin.”

Chlorothalonil “Corrosive. Causes irreversible eye  
damage. May be fatal if inhaled.”

Sulfuric Acid “Corrosive. Causes irreversible eye  
damage and severe skin burns. May be 
fatal if swallowed or absorbed through 
skin or inhaled.”

Allyl Isothiocyanate “Corrosive. Causes irreversible eye  
damage and skin burns. May be fatal  
if swallowed, absorbed through skin,  
or inhaled.”

The Environmental Protection Agency (EPA) mandates specific text that 
must appear in the safety warnings on product labels for pesticides in the 
United States. These selections from the mandated safety text for the top 
pesticides applied (by weight, in descending order) in California, Florida, 
and Washington illustrate some of the dangers faced by farmworkers 	
working with labor-intensive crops. These warnings do not reflect long-	
term health hazards associated with these pesticides.

Note: See methods for identifying and characterizing the pesticides in 	
Technical Appendix I and detailed results of analysis in Table A3 of Technical 
Appendix II.

SOURCES: SEE PESTICIDE SOURCE DOCUMENTS IN TECHNICAL APPENDIX 1. 
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Days Above 80°F Heat Index (April–October)

1–50 >50–100

>100–150 >150

0−1% >1−5% >5−15%

Kilograms per Acre
0−1 >1−10 >10−25 >25−50 50 100 150

Days Above 80°F Heat Index per Growing SeasonProportion of State Crop Sales

Dangerous Heat Days for FarmworkersPesticide Application RatesEconomic Importance

In California’s top agricultural regions, farmworkers face even greater threats from both pesticide exposure and heat stress conditions than 
across the state as a whole. 
Notes: Light lines represent county boundaries and dark lines represent agricultural district boundaries. Figures show (left) county crop sales as a proportion  
of total state crop sales, (center) pesticide application rates per acre of harvested cropland, and (right) average days per year with a heat index above 80°F  
from April to October, 1971–2000 (see Technical Appendix I for methods). Areas in white on pesticide map indicate counties for which application rates could  
not be calculated due to lack of available census data on acres of crops harvested.

SOURCES: NASS 2019; USGS 2018.

FIGURE 2. Agricultural Economy, Pesticides, and Heat Stress Conditions in California  
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Workers spot-spraying artichokes with herbicide in California illustrate gear used by pesticide handlers. While protective clothing reduces exposure to chemicals,  
it can also increase the risk of heat stress.
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Days Above 80°F Heat Index (April–October)

0–15 >15–30

>30–60 >60

Washington’s top agricultural regions are also areas where farmworkers face significant threats from both pesticide exposure and heat stress 
conditions. Although the state is much cooler than California and Florida, it still experiences a large number of dangerous days, especially in 
the counties with the greatest crop sales.
Note: Light lines represent county boundaries and dark lines represent agricultural district boundaries. Figures show (left) county crop sales as a proportion of 
total state crop sales, (center) pesticide application rates per acre of harvested cropland, and (right) days with a heat index above 80°F from April to October, 
1971–2000 (see Technical Appendix I for methods).   

SOURCES: NASS 2019; USGS 2018.

FIGURE 3. Agricultural Economy, Pesticides,  and Heat Stress Conditions in Washington 

Economic Importance Pesticide Application Rates Dangerous Heat Days for Farmworkers
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4		  Note that Washington’s own Outdoor Heat Exposure Safety Standards for Agriculture mandate an action threshold of 77°F for workers wearing the double-layer 
long-sleeve clothing that is very common among farmworkers.

like farmworkers, who must exert themselves outdoors 	
(Dahl et al. 2019b, Mera et al. 2015). 

The situation in the state’s leading agricultural counties 
is even more severe (see Figure 2, p. 9). The top 10 agricultural 
counties—which account for 67 percent of all crop sales and 
60 percent of all harvested acres—have higher pesticide use 
rates than the state average, as well as more days with risk of 
heat injury (an average of 115 days per year between April and 
October from 1971 to 2000). In addition, cities such as Fresno, 
located in the agriculture-rich Central Valley region, have 
already seen an increase in the number of days with a high 
heat index since the 1970s (CC 2016).

WASHINGTON

Washington is a major producer of labor-intensive crops, 
ranking second in the nation for total crop sales for fruits, 	
tree nuts, and vegetables (see Table 1, p. 6 and Table A1 in 
Technical Appendix II). In terms of production, it ranks 	
second in the nation for fruits and tree nuts, third for 	
vegetables, and fifth for Christmas trees and short rotation
woody crops (NASS 2019). The Washington agricultural 	
industry relies on 228,588 farmworkers for its agriculture 

Washington’s average 
pesticide application rate 
is 4.5 times the national 
average.

(NASS 2019).  Overall, Washington has the second highest 
number of farmworkers in the nation after California.

Washington’s average pesticide application rate of 7.6 kg 
per harvested crop acre is 4.5 times the national average. Nine 
of the 10 most common pesticides applied to fruit, orchard 
crops, and vegetables have dire implications for farmworker 
health: PAN associates six with long-term health effects, 	
and the EPA lists eight as causing injury or death through 
contact with the skin.

Farther north and cooler than California and Florida, 
Washington has historically averaged only 31 days with risk of 
heat-related injuries (i.e., days with a heat index above 80°F) 
between April and October.4 However, conditions have been 
worsening. The Pacific Northwest today is, on average, more 
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11Farmworkers at Risk

than 1.5°F warmer than it was during the first half of the 20th 
century (USGCRP 2017). Average summer temperatures in 
Washington have increased by about 0.6°F since 1970, though 
the increase has been as much as 1°F for many Washington 
locations in that time frame (OWSC 2019). 

In Washington’s top 10 agricultural counties, pesticide 
use rates are higher than the statewide average, with a rate 	
of 11.1 kg per acre, or 6.5 times the national average (Figure 3). 
The number of days with a high risk of heat-related injuries 
has also been higher in these counties, averaging 42 days 	
per year between 1971 and 2000. 

FLORIDA

Florida ranks third in the nation for total sales of fruits, tree 
nuts, and vegetables—behind California and Washington—
and is first in the nation in production of oranges (NASS 2019, 
see Table 1, p. 6, and Table 1A in Technical Appendix II). 	
The 2017 Census of Agriculture estimated that Florida’s 	
farmworker population is 94,247 (NASS 2019), but a recent 
state-level analysis of labor and employment data for Florida 
produced a higher estimate: 110,000 (SCHS 2019). 

Florida’s dependence on agricultural pesticides puts the 
state’s farmworkers at risk. Despite nearly 20 years of gradual 
decline in Florida’s average pesticide application rates, the 
rates remain the highest in the nation, at almost seven times 
the national average. Further, every one of the 10 most com-
mon pesticides applied to fruit, orchard crops, and vegetables 
in Florida have dire implications for farmworker health, more 
than in either California or Washington. PAN associates six 
with long-term health effects and three with acute toxicity, 
and the EPA lists eight as causing injury or death through 
contact with the skin. 

Dangerous levels of heat compound the risk of pesticides 
for Florida’s farmworkers. Historically, these workers have 

Florida workers have 
experienced an average 
of 193 days between April 
and October with a heat 
index over 80°F.

Florida’s agricultural value is spread throughout the state, and many areas of the state have high pesticide use rates. While heat stress  
conditions are most severe in the southernmost areas, the majority of the state already faces dangerous heat during most of the period from 
April to October. 
Note: Light lines represent county boundaries and dark lines represent agricultural district boundaries. Figures show (left) county crop sales as a proportion of 
total state crop sales, (center) pesticide application rates per acre of harvested cropland, and (right) days with a heat index above 80°F from April to October, 
1971–2000 (see Technical Appendix I for methods). Areas in white on pesticide map indicate counties for which application rates could not be calculated due  
to lack of available census data on acres of crops harvested.

SOURCES: NASS 2019; USGS 2018.

FIGURE 4. Agricultural Economy, Pesticides,  and Heat Stress Conditions in Florida 
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5		  Review of OSHA enforcement cases has shown that 58 percent of employers failed to have any kind of heat illness prevention program, and even fewer  
follow the full guidelines for preventing heat illness (Arbury, Lindsley, and Hodgson 2016). For more information on the General Duty Clause, see  
https://www.osha.gov/laws-regs/oshact/section5-duties. 

experienced an average of 193 days between April and October 
with a heat index over 80°F. Further, current heat conditions 
already pose a serious threat to Florida’s population—from 
2001 to 2010, Florida had the greatest increase of hospitaliza-
tions for heat illness out of 20 states in the Centers for Dis-
ease Control and Prevention’s National Environmental Public 
Health Tracking Program (Choudhary 2014). Farmworkers 
are no exception, with 84 percent of those surveyed in  
2015–2016 reporting at least one symptom of heat illness 	
and 40 percent reporting three or more symptoms (Mutic 	
et al. 2018). 

In this state, where so much of the April–October inter-
val climate is already over a heat index of 80°F, our threshold 
does not reveal the full story of increasing heat risk, because 
both the frequency and the severity of heat risk conditions  
are expected to rise (Dahl et al. 2019b).

As in the cases of California and Washington, farmworkers 
in Florida’s top agricultural counties face relatively greater 
threats than those in other areas across the state (Figure 4,  
p. 11). In these counties, the pesticide application rate reaches 
an average 15.4 kg per acre, and farmworkers have historically 
faced 202 days with a heat index above 80°F from April  
to October.

Protections for Farmworkers Are Uneven 
and Inadequate

While some progress has been made since the 1930s, farm-
workers continue to suffer from inconsistent and insufficient 
worker protection standards. 

Federal pesticide regulation is the responsibility of the 
EPA. Currently, the agency assumes that workers handling 
pesticides will be trained, equipped, and able to follow the 
full specified safety requirements. Evidence suggests that, 	
on the contrary, farmworkers have often received no training 
in pesticide handling and may not even know the names of 
the chemicals with which they are working (Hernandez and 
Gabbard 2018, Arcury et al. 2001). As noted earlier, employers 
frequently fail to provide the full set of specified protective 
gear (Calvert et al. 2008). While the EPA has made strides 	
in restricting the use of some of the most toxic pesticides, 	
the agency’s overall approach fails to consider the potential 
for heat stress associated with protective gear (Regulations.
gov 2019; Aspelin 2003). 

Farmworkers who are not fully aware of the risks asso-
ciated with the pesticides in use may choose not to wear  

protective equipment to avoid the increased risk of heat 	
illness (Arbury, Lindsley, and Hodgson 2016). Even farm-
workers who are fully aware of the risks are put in the 	
dangerous position of having to choose between risking 	
harm from pesticides or heat. 

There is no federal standard that specifically protects 
workers from dangerous heat. Although OSHA provides sug-
gested guidelines for heat safety, the only legal requirement	  
is OSHA’s general duty clause, which obligates employers to 
provide workplaces that do not expose workers to recognized 
hazards that could cause death or serious physical harm. The 
lack of any specific heat standards makes enforcement of the 
general duty clause very difficult (Tanglis and Devine 2018).5 
State-level regulations for outdoor workers exist only in  
California and Washington.

California is the only state with a comprehensive heat 
illness protection program for outdoor workers. California 
adopted the country’s first heat protection standard on an 
emergency basis in 2005 and permanently in 2006 (DIRSC 
n.d.). It requires employers to provide water and shade and, 
as the temperature rises, to enforce a work-rest schedule 	
that dictates mandatory breaks. It also requires training	  
for supervisors and employees on prevention, recognition, 
and treatment of heat illness.

Washington followed California in adopting heat illness 
prevention regulations on an emergency basis in 2006 and 
2007. Washington then adopted permanent regulations in 
2008, which require employers to provide drinking water but 
do not specify the provision of shade (WSL 2018). They do, 
however, require that employers supply the means to cool 	
off or have written plans for preventing and dealing with 
symptoms of heat stress. Unlike those for California, Wash-
ington’s regulations apply only from May to September, 	
and then only when the temperature exceeds one of several 
thresholds: 89°F regardless of clothing, 77°F if workers are 
wearing double-layer clothing (typical farmworker attire), 
and 52°F if workers are wearing nonbreathable coveralls, 

California is the only state 
with a comprehensive 
heat illness protection 
program for outdoor 
workers. 
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such as those worn to protect against particularly toxic 
pesticides. 

California and Washington may be the two states doing 
the most to protect farmworkers. In addition to protecting 
against heat, they are also two of the states with the most 
stringent regulation of pesticides. Both states have main-
tained public health programs that have monitored pesticide 
injury since the early 1970s, and both states have processes 	
to report pesticide injury through state workers’ compen-
sation systems (Calvert et al. 2008; Calvert et al. 2004).6 	
Unfortunately, numerous barriers—including fear of firing 	
or deportation, lack of access to health care, language bar-
riers, and lack of familiarity with pesticide injuries among 

clinicians—continue to limit adequate reporting of pesticide 
illness among farmworkers (Prado et al. 2017).

Numerous barriers—
including fear of firing or 
deportation—continue to 
limit adequate reporting 
of pesticide illness among 
farmworkers.

6		  In California, doctors are required to report all pesticide-related injuries and illnesses, whether known or suspected. For further information, see  
https://oehha.ca.gov/pesticides/pesticide-illness-surveillance-pesticide-illness-reporting.
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Farmworkers rally for justice in Bellingham, Washington in 2018. Fear of deportation marginalizes migrant farmworkers and makes them less likely to report  
dangerous working conditions.
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Policy Recommendations

Over the long term, addressing the threats to farmworkers 
posed by climate change requires rapid action to reduce heat-
trapping emissions. However, given that farmworkers are 	
already subject to injury and death from pesticide exposure 
and heat stress conditions—and that these threats are likely 	
to increase, even with rapid and aggressive emissions 	
reductions—additional measures are needed to protect 	
farmworkers now (Dahl et al. 2019b). 

Additionally, farmworker communities are already 	
especially vulnerable to climate impacts, so it is critical 	
that measures to address climate change do not come at the 
further expense of farmworker wellbeing. The science and 
practice of agroecology encompasses a diverse set of strate-
gies for addressing medium- and long-term objectives at 	
the same time—with the potential to reduce reliance on 	
pesticides, build climate resilience through soil health 	
and diversification, reduce heat-trapping emissions, 		
and sequester carbon in the soil (see Box 2, p. 4). 

To directly and rapidly protect farmworkers who face 	
unsafe and deteriorating working conditions, the Union of  
Concerned Scientists recommends the following:

• 	� Congress should direct OSHA to set and enforce 	
standards that protect farmworkers from heat-related 
injuries. Safety protocols for these workers should be 
consistently implemented when the heat index reaches 
80°F, to protect against 99 percent of injuries and 100 
percent of deaths (Morris et al. 2019). Further, 

It is critical that measures 
to reduce climate change 
do not come at the further 
expense of farmworker 
health and safety. 

Relatives of farmworker Maria Isavel Vasquez Jimenez—who died of heat-related injuries in California—seek justice outside a courtroom in 2011. Expanded  
protections are needed as heat and pesticide dangers increase. 
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farmworkers should be guaranteed the right to sufficient 
rest, shade, and water, the need for which will increase 	
as extreme heat becomes more common. These rules 
should apply to all farms, including those with fewer 
than 11 employees. 

• 	 �Congress should end the exclusion of farmworkers 
from legal protections afforded to other workers, 	
including minimum wage, overtime pay, the right to 
organize, and robust child labor standards. Protections 
such as the Fair Labor Standards Act and the National 
Labor Relations Act should be extended to include farm-
workers. In addition, as mandated rest breaks grow more 
frequent with increasing extreme heat (as per the afore-
mentioned worker heat protection standards), Congress 
must protect farmworkers’ right to be paid for all 	
hours worked.

• 	 �The EPA must make rigorous and timely assessments 
of risk when considering whether to allow, ban, or 
restrict the use of pesticides. Given the evidence of 
noncompliance with existing safety standards, the EPA 
should assess risk based on realistic rather than idealized 
use scenarios. Further, use scenarios and risk assessments 
should account for the amplified risk of heat stress asso-
ciated with the use of personal protective equipment. 

• 	� The US Department of Agriculture (USDA) should 
fund and develop programs that protect farmworkers 
by ensuring that all vulnerable communities have 	
equitable access to disaster preparedness and disaster 
relief in the wake of extreme weather events, including 
extreme heat. Examples include the USDA’s Disaster 	
Assistance Program. 

• 	� The USDA should work with other federal agencies 
to develop and improve a warning system that alerts 
farmers and farmworkers of current and forecasted 
dangerous conditions. This effort may involve close 	
coordination with numerous federal agencies, especially 
the National Weather Service. Research investments 
would be needed to improve this system over time and 	
to enable more effective and targeted interventions.

To improve working conditions and decrease risks for farmers, 
farmworkers, and society at large in the long-term, the  
following actions should be taken: 

• 	 Congress and the USDA should identify ways to help 
farmers develop, implement, and share knowledge 
about farming systems that reduce reliance on and 
exposure to pesticides, ameliorate extreme heat,  

and help with climate change mitigation and adapta-
tion. This effort should include increasing the availability 
of technical assistance through university-based coop-
erative extension services, including county extension 
offices, and ensuring that the USDA is actively providing 
growers with all relevant information on federal farm 
programs that support such practices. Resources should 
be targeted to prioritize improving conditions for the 
most farmworkers, while supporting young, beginning, 
socially disadvantaged, and other limited-resource 	
farmers whenever possible. 

Protections such as the 
Fair Labor Standards Act 
and the National Labor 
Relations Act should 
be extended to include 
farmworkers.

• 	 Congress and the USDA should increase investments 
in public agricultural and agroecological research 
programs, particularly those that reduce exposure 
to extreme heat, heat-trapping emissions, and reli-
ance on pesticides. For example, participatory research 
and farmer-to-farmer learning could be facilitated to 
identify farming systems that are more resilient to 
pests, have safer planting and harvest seasons or con-
ditions, incorporate more shade (e.g., through agro-	
forestry), and contribute to climate change mitigation 
through reduced emissions or increased carbon seques-
tration. Public research programs—including the USDA’s 
Agriculture and Food Research Initiative, Sustainable 
Agriculture Research and Education Program, and 	
Organic Agriculture Research and Extension Initiative—
need to be continually improved and expanded to address 
evolving challenges. Social science research is also  
needed to center farmers in learning how improved  
practices can be effectively adopted and scaled up to  
benefit farmers, rural communities, and, especially, 
farmworkers. 

• 	 Federal and state policymakers should take aggres-
sive actions to fight climate change and prevent 	
drastic increases in dangerous heat conditions. 	
These include implementing and strengthening the Paris 
Agreement and achieving deep cuts to US heat-trapping 
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emissions while protecting and increasing the levels of 	
carbon stored in plants and soils. Such policies must be 	
designed and implemented to explicitly consider and  
center the most vulnerable groups.

Conclusion

More than 2.4 million farmworkers in the United States make 
fundamental contributions to our health, social well-being, 
and the economy by producing the food we eat every day, and 
they deserve to work in safety and dignity. However, the sys-
tematic exploitation of farmworkers and their exclusion from 
legal 	 protections leave them especially vulnerable to haz-
ardous 	 workplace conditions. Our analysis reveals how 
farmworkers’ health and safety are already at risk. In a rapid-
ly warming world, climate change threatens to amplify the 
harms farmworkers 	 already face from exposure to pes-
ticides and heat-related injury.

Threats to farmworkers are a threat to the nation—to 	
our economy, food security, health, and rural communities. 
Farmworkers deserve the respect, rights, and safeguards 
available to other workers, and recognition of their essential 
role  
in building a more resilient food and agriculture system.

Rafter Ferguson is a scientist in the UCS Food and 
Environment Program. Kristina Dahl is a senior climate scien-
tist in the UCS Climate and Energy Program. Marcia DeLonge 
is senior scientist in the UCS Food and Environment Program.  
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Burning Sugarcane in Florida is Making People Sick. Could ‘Green

Harvesting’ Change the Game?

A class action lawsuit blames sugar companies for health risks in low-income communities of color
as a result of burning sugarcane fields, and urges more environmental and economical
harvesting methods.

JULY 15, 2019BY NANO RILEY

They call it “black snow” when the ash from the burning sugar cane rains down on the small

communities dotting the south shore of Florida’s Lake Okeechobee. From October to April, ash

and soot fall from the sky and settle on everything, blackening yards and blowing in open

windows. Asthma, chronic bronchitis, and sinus problems plague area residents during the

burning season, and local doctors usually ask patients how close they live to the cane fields.
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Fred Brockman remembers the day in 2008, when 14 students at Rosenwald Elementary

School in South Bay were treated for respiratory problems after exposure to smoke; five with

asthma were hospitalized. Brockman spent six years working at Rosenwald, surrounded on

three sides by cane fields pressing right up to the fence and said the school was “smoked,”

often.

“We had smoke every time the wind blew our way during a burn,” Brockman said. “It would

get dark and smoky…lots of the kids had breathing problems.”

Compounding the residents’ health woes is a widespread belief that Florida’s sugar companies

only burn around lower-income communities of color. At the same time, advocates believe that

the companies practice “green harvest”—a method that both protects air quality and residents’

health—around wealthier, whiter communities and near commercial districts. This process

creates additional economic benefits by repurposing field waste that would otherwise get

burned.

In early June, a high-profile group of plaintiffs and lawyers filed a federal class action lawsuit

on behalf of more than 40,000 residents living by the sugar cane fields near Lake Okeechobee.

The suit names a dozen sugar growers as defendants and blames them for health risks and

lowered property values as a result of burning sugar cane fields. Residents say the decades-old

practice of pre-harvest burning by sugar companies has caused unprecedented levels of

respiratory illnesses and other problems from toxic smoke exposure.

Sugar industry representatives did not respond to requests for comment, but according to Tim

O’Connor, a state health department spokesman, air pollutants do spike during the actual

burning, but it dissipates and the sugar cane burning doesn’t violate federal air quality

standards,.

A Tale of Two Cities

The small, lakeside towns of Belle Glade, Pahokee, and South Bay, referred to as the Tri-Cities,

are designated by the State of Florida as a Rural Area of Critical Economic Concern. Belle

Glade’s motto is “Her Soil is Her Fortune.” But the fortune doesn’t trickle down: The working-

class residents, many of whom are agricultural workers, have an average income of about

$37,000. Many are Haitians and Jamaicans who came to the U.S. to cut the cane before the big

sugar companies moved to mechanical harvesters.

There’s a saying in Belle Glade that the lakeside town has two exports: sugar cane and wide
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receivers. Football is leading many of these low-income families out of their limited lives,

because if a local player gets into the NFL, they bring a lot of people with them.

“Muck City,” as sportscasters call Belle Glade and Pahokee, has contributed nearly 60 players

to the NFL over the years. In fact, there’s a tale that local football players hone their skills by

chasing rabbits escaping from the burning fields.

One of the lawsuit’s plaintiffs is Fred Taylor, who was a star at Glades Central High School

before an 11-year NFL career. Taylor said he and many of the people he grew up with

experienced respiratory challenges and related health problems.

“If nothing more, [the sugar companies] need to promote awareness and get down to the

bottom of these health issues because the community is dying,” Taylor said at the press

conference announcing the suit. He wants the sugar companies to take responsibility for the

problems he believes are caused by burning. “The black snow that comes from the sky, people

are breathing that stuff in. They’re getting sicker and sicker every day,” he said.

Taylor and others in Belle Glade anti-burn advocacy groups want the sugar industry to stop

burning the fields and switch to green harvest to spare local residents. They point to the burn

restrictions in place if prevailing winds would blow smoke toward Wellington, an upscale

development 30 miles east of Belle Glade on the way to Palm Beach. Filled with multi-million

dollar estates for the affluent and famous, Bill Gates has a home in Wellington, as do Bruce

Springsteen and other luminaries.

Communities like Wellington are seldom subjected to smoke from sugarcane burning. The

Florida Forestry Service began issuing permits for cane growers to burn in the 1990s, when

they received complaints about smoke and haze drifting east toward Wellington and Palm

Beach. Now they cannot burn if winds blow in that direction. Tri-Cities residents want those

same protections.

‘Green Harvest,’ an Alternative to Burning
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The lawsuit aims to require Florida sugar companies to harvest sugarcane without burning it—

a technique called “green harvest,” which is practiced in sugar-growing regions around the

world. Thailand wants to phase out cane burning over the next three years, and Brazil, the

world’s largest producer of sugar, mandated an end to burning in 2017.

“[Sugar companies] burn the cane to remove the outer leaves before harvest,” said Patrick

Ferguson, an organizer at environmental group Sierra Club. “But companies around the world

use green harvest technology, and in many countries burning is banned.” While Sierra Club is

not part of the class-action lawsuit, the group has been conducting a “Stop the Burn” campaign

in Florida since 2015.

After the sugarcane leaves or “trash” is burned off, the cane is milled to extract the sweet syrup.

The remaining fiber is called bagasse. With a green harvest, machines with cutting blades

remove the outer foliage, which can then be collected to make biochar, mulch, and ethanol.

Green harvest is often employed to reduce smog in cities, but advocates say it brings a number

of economic and health benefits as well. Brazil has built a thriving industry using sugarcane

trash to produce electricity, fuel pellets, ethanol and jet fuels, commercial mulch, and tree-free

paper products, along with bagasse.

Ferguson recently returned from a trip to Brazil to study industry practices there, and calls the

country the “most advanced cane-growing nation.”

“In Brazil, they utilize the whole plant with green harvest,” he explained, adding that the the

sugar trash gets used as mulch, can is also mixed with bagasse to generate electricity and

ethanol at sugar mills.

In Australia, the Rocky Point Company started green harvesting sugarcane in 1993, baling the

leaf for cattle feed and garden mulch instead of burning it. Rocky Point’s Sugar Cane Mulch

sells millions of bags every year by refining raw products from nearby farms.
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A mechanical sugar cane harvester in Queensland, Australia. (Photo by Michele Jackson /
iStock)

Closer to home, U.S., paper products company Emerald Brand processes agricultural trash

into tree-free paper, cardboard, and bio-plastics. They note that “burning and wasting this

valuable material takes time and energy away from farmers when processed trash can be made

into paper, cardboard, and bio-plastics.”

Advocates say that green harvest is not only cleaner and healthier, it also creates jobs, and in

the Glades communities that would be an asset. And yet Glades sugar farmers claim advocates

are trying to eliminate jobs by going to green harvest.

“This attack is simply another of their efforts to put the sugar industry out of business,” said

Judy Sanchez, a spokesperson for U.S. Sugar Corp, adding stopping the burning “would

significantly impact our business and take jobs away.”

But the Florida sugar industry is already working to benefit from bagasse. In March 2018,

Tellus—a company jointly owned by the Sugar Cane Growers Cooperative of Florida and

Florida Crystals Corporation—opened a $75 million, state-of-the art manufacturing facility in

Belle Glade offering biodegradable products such as plates and take-out containers made from
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bagasse. The facility is located by the sugar mill, powered by solar and renewable biomass from

the mill, and according to Tellus officials, employed 50 people at launch, with a goal of hiring a

total of 100 employees, 90 percent of whom will be local.

The Tellus facility is a rare exception for businesses seeking to locate in Belle Glade, residents

say, because who wants to have to wash soot off cars every day? Some residents say this has

caused a job shortage. One compared the practice of burning to hazardous dirty coal jobs, and

said the cane industry needs something similar to programs that have trained coal workers for

clean-energy jobs that pay better and support families.

What’s Next?

With the hot summer slowing everything down, everyone in this community is waiting to see

what happens next with the lawsuit. In the meantime, burning season won’t start again until

October.

Kina Phillips is a lifelong resident of Belle Glades, and seven generations of her family have

grown up here. Most of her family members have suffered from respiratory ailments, and

attended Rosenwald Elementary in nearby South Bay.

“My grandson is five and he has to use a breathing machine sometimes, especially during

burning season,” said Phillips, 44, who runs the front office for a heart specialist in Belle Glade

and says she sees people suffering from the effects of the cane smoke all the time. Phillips says

she wants to fight the cane burning so her kids won’t have to, so she decided to speak out to

join the Stop the Burn campaign. She has not yet joined the suit, but she’s “looking into it.”

“This is my battle, and they can’t stop me,” she said. “They could go to green harvest and stop

burning,” she said. “Our lives are worth that.”

(This article was updated to reflect the fact that Brazil is not currently making biochar from

sugar trash and bagasse.)
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Nano Riley is a journalist, environmental historian, and an adjunct professor at the University of
South Florida, St. Petersburg. She is the author, most recently, of Florida's Farmworkers in the
Twenty-First Century. Read more >
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The Lake Apopka Farmworkers Environmental Health Project was developed in response to the 
health concerns expressed by the community of former Lake Apopka farmworkers in the aftermath 
of the closing of the vegetable farms on the north shore of the lake in 1998.  Their concerns 
emanated from two sources:   
1) The high rates of illness, disease, and recurring health problems experienced first–hand by 
individuals and/or observed by the community in their friends, family, and former co-workers who 
were and continue to be suffering from a variety of ailments; and 2) The unprecedented bird 
mortality on Lake Apopka in the winter of 1998-1999, which eventually linked the tragic bird deaths 
to organochlorine pesticides found on the farm fields – the same chemicals to which the former 
farmworkers themselves had been exposed during the length of their working careers.   
 
Lake Apopka, as Florida’s most polluted large lake, rose to international attention in the 1990’s 
because of wildlife studies on the lake’s alligator population that discovered drastically reduced 
reproductive rates, along with genetic deformities, among the lake’s alligators.  Fifty years of 
farming on the north shore of Lake Apopka resulted in pesticide and fertilizer run-off that were 
blamed for the lake’s distinctive pea green color.  Yet, the more insidious problem would remain 
invisible.  A spill of DDT, in 1980 into a percolation pond at what is now the Tower Chemical 
Superfund site at Gourd Neck Springs in the south quadrant of the lake, is likely responsible for the 
breakdown components, DDD and DDE, that were discovered in tissue samples from the studied 
alligators.  Other pesticides that were once commonly used on the farms of Lake Apopka, such as 
toxaphene, have since been banned, yet, residues and breakdown products remain, and their 
cumulative and synergistic properties – either on wildlife or on people - have never been seriously 
studied. 
 
Efforts over the years to encourage local, state and federal agencies to undertake a health 
assessment and/or study of the Lake Apopka farmworker community met with no response or 
action, yet, the community continued to recount stories of debilitating illnesses and even death 
among their members.  While research into the impacts on wildlife on Lake Apopka were on-going, 
human health problems, especially that of former Lake Apopka farmworkers, were summarily 
ignored.  Hence, in 2005, the staff of the Farmworker Association of Florida (FWAF), under the 
direction of local community leaders and Dr. Ron Habin, an independent anthropologist, designed 
and implemented a health survey in which 148 former Lake Apopka farmworkers were interviewed 
to assess their health problems, and their exposure to pesticides and other environmental 
contaminants.  Through the work of this project and the release of this report, it is hoped that some 
of the people’s concerns may at last be heard and addressed.  Ideally, this project will generate 
increased interest in the community’s concerns leading to constructive actions that will improve the 
health of individuals and the community as a whole. 
 
Survey participants. 
GENDER AGE RACE/ETHNICITY 
M F 0-19 20-29 30-39 40-49 50-59 60-69 70+ African 

Amer. 
Mex-
ican 

Mex.-
Amer. 

Puerto 
Rican 

Other 
Hisp. Haitian Cau-

casian 

32% 68% 0% 2% 15% 27% 19% 20% 17% 78% 13% 1% 3% 2% 2% 1% 

 
Respondents’ length of time worked on farms.         

0-5 yrs. 6-10 yrs. 11-15 yrs. 16-20 yrs. 21-25 yrs. 26+ yrs. 

37% 19% 11% 14% 8% 11% 

LAKE APOPKA FARMWORKERS 
ENVIRONMENTAL HEALTH PROJECT 

Summary of Community 
Health Survey 

May 2006 
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Farm work.  The farmworkers surveyed worked primarily in the vegetable crop industry.  The major 
crops grown on Lake Apopka farmlands were:  carrots, radishes, corn, cabbage, different types of 
lettuce, parsley, cilantro, collards, potatoes, beans, bell peppers, cauliflower, celery, broccoli, 
cucumbers, peas, tomatoes, and beets.  The workers performed various jobs on the Lake Apopka 
farms, including:  plowing, hoeing, planting, harvesting, loading, box-making, washing, grading, 
sorting, branding/bagging, canning, transporting, and applying pesticides and fertilizer.   
 
Pesticide exposure.  Ninety-two percent (92%) of the participants surveyed indicated that they 
were exposed to pesticides in the workplace through such routes as:  spray from an airplane, 
pesticide drift, touching plants with pesticide residues, and inhaling pesticides, among others.   
 
Methods of pesticide exposure. 
Touched plants wet from pesticides/dew/rain 87% Unpacking plants or cuttings 68% 

Sprayed by airplane/drift from spray 80% Washing/cleaning plants/trees/crops 66% 

Through hands, skin lacerations 76% By not washing hands 64% 

Entered a sprayed area without notification 74% When planting, potting, or replanting 60% 

Smelling, breathing in, poor ventilation 68% Pesticide drift into homes, neighborhoods 36% 

 
In addition to prior pesticide exposure on the farms, some community members continue to be 
exposed to environmental toxins through their consumption of different types of potentially 
contaminated fish/wildlife in and around Lake Apopka.  
  
Respondents’ consumption of fish/wildlife. 

 Fish Wild 
Vegetables Turtles Rabbits Raccoons Alligators 

Current Consumption 
(May 1998 to present) 47% 25% 22% 20% 11% 9% 

Previous Consumption 
(prior to May 1998) 68% 47% 33% 29% 16% 12% 

 
Other exposures.  Not only were the respondents exposed in the past to agricultural chemicals in 
their workplaces, but they continue to be at high risk of exposure to a variety of contaminants 
through various exposure routes due to the multiple neighboring polluting industries and hazardous 
sites located in the surrounding community.  These sources of continuing exposure to pervasive 
toxins in their environment include:  potential pesticide drift from several nurseries located adjacent 
to residential areas; volatile organic compounds from nearby fiberglass and plastics manufacturing 
companies and other industries located within the community; two local industrial landfills; two 
Superfund sites on Lake Apopka; two city sewage treatment plants; and a Stericycle medical 
waste incinerator.   
 
State of health.  When asked to characterize the current state of their health, 83% of respondents 
stated that they were in either “fair” or “poor” health.  Eighty-five percent (85%) feel their exposure 
to pesticides has affected their health, and 79% feel their exposure to pesticides is directly related 
to their current health problems.  The following table illustrates the health problems identified by 
30% or more of the respondents. 
Health problems of Lake Apopka farmworkers. 
Arthritis 70% Nervousness 42% 
Frequent sinus problems 60% A lot of coughing 40% 
Throat problems 58% Earaches/ear infections 39% 
Allergies 53% Asthma 38% 
Rheumatism 49% Sadness a lot 38% 
Urinary urgency at night 49% Uncontrollable anger 37% 
Diabetes 47% Loss of memory 36% 
Skin problems/recurrent rashes 46% Acid reflux 33% 
Overweight 46% Urinary tract/bladder infections 31% 
Bladder urgency 45% Constipation 30% 
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 In addition, there have been concerns about the apparently high number of community members 
diagnosed with Lupus, a serious auto-immune disease.  The results of the survey indicated that 11% 
of the respondents live in homes where one or more persons have Lupus.   
 
The former Lake Apopka farmworkers surveyed have multiple barriers that hinder them from proper 
treatment of health problems, such as limited financial resources, lack of adequate transportation, 
cultural inhibitions, and/or language difficulties.  The survey revealed a clear discrepancy between 
the percentage of people reporting an illness or disease, and those actually treating their health 
problem with some form of prescription medication, as illustrated in the following table. 
 
Health problems treated with prescription medications. 

Symptom/illness Respondents suffering 
from this ailment 

Respondents taking 
prescription for ailment 

Arthritis 70% 54% 
Throat problems 58% for chronic cough 

28% Coughing 40% 
Allergies 53% 34% 
Rheumatism 49% 37% 
Diabetes 47% 32% 
Skin problems/rashes 46% 30% 
Thyroid 18% 14% 
Lupus 11% >1% 
 
In addition, more than 56% of respondents reported that they regularly take some form of over-the-
counter cough medicines (syrup or cough drops), and more than 49% of respondents reported that 
they regularly use over-the-counter creams to treat skin rashes.   
 
Reproductive health.  Of those surveyed, 13% indicated that they had a child born with a birth 
defect, 21% had one or more problem pregnancies, 14% had complicated pregnancies, 16% had 
miscarriages, and 8% had reproductive problems. 
 
Multigenerational health problems.  A great concern to the farmworker community is whether their 
exposure to workplace chemicals has produced multi-generational health effects, in particular 
effects on the cognitive abilities of their children.  Of those respondents who have children, 26% 
have a child/children with a learning disability.  Of those who have grandchildren, 37% have a 
grandchild/grandchildren with a learning disability.  Organochlorine pesticides, such as those 
implicated in the bird deaths on Lake Apopka, are generally considered to be endocrine-disrupting 
chemicals, similar to those that have had impacts on the offspring of wildlife that have been 
exposed to these contaminants in the wild and/or in research studies.  
 
Deaths.  One area of information missing from this project is the number of former Lake Apopka 
farmworkers who have died, prior to, during, or after the closing of the farms, their ages at the time 
of death, and the cause of death on record.  This is significant information that warrants further 
investigation.  Any future health study of former Lake Apopka farmworkers should include analysis 
of the records of the deceased. 
      
Conclusion.  The results of this community health survey raise many questions:  How many 
community members may be suffering from diseases that have gone undiagnosed?  Which illnesses 
can be linked to pesticide exposures or immune system suppression due to exposures over long 
periods of time?  What part do organochlorine pesticides play in the health problems of this 
community?  Have endocrine-disrupting chemicals had an impact on the second or third 
generations of farmworker families?  What cumulative and synergistic impacts have exposure to 
the various agricultural chemicals had on the community’s overall health?  What health hazards 
have these farmworkers endured to enable us to have an affordable and reliable food supply? 
 
These are just some of the questions raised by this report.  One conclusion that we can draw is that 
more study needs to be done.  Fifty years of providing food for the people of this country should be 

239



repaid by focusing attention on the health needs of this hard-working group of people.  We 
recognize that there is no easy solution to the complex health problems experienced by the former 
Lake Apopka farmworkers.  However, our collective hope is that, through the release of this 
document, enough effort and resolve will be generated to undertake significant and positive next 
steps to assist the community in their quest for answers regarding their health.  With that in mind, we 
submit the following recommendations.   
 

PROPOSED ACTIONS NEEDED TO ADDRESS THE IDENTIFIED PROBLEMS 
IN THE LAKE APOPKA FARMWORKER COMMUNITY 

 
Though the causes and sources of people’s illnesses are of significant importance in the long term, 
the most pressing and immediate issue of concern for the former Lake Apopka farmworker 
community is their current state of health.   In the eight years since the closing of the farms on Lake 
Apopka and the devastating bird death incident that followed, there have been no actions, 
interventions, or other efforts on the part of state and/or local government to address in any 
comprehensive way the community’s actual and/or perceived health problems.   Aside from a 
recommendation in 1999 that individuals refrain from eating large quantities of Brown Bull-head 
Catfish from Lake Apopka, there has been no outreach to this population to even determine the 
nature and extent of illness and disease that they are experiencing.  The following is a list of actions 
and/or steps, arising out of the results of this work, that are herein proposed to be undertaken by 
appropriate agencies in order to remedy the years of neglect that this community has 
experienced.    
 
Actions to Address the Health Needs of the Lake Apopka Farmworker Community 
• Improve the accessibility of the community to local health care clinics and local health 

department facilities including:  
o shorter waiting times for appointments  
o financial assistance for those unable to pay even minimum fees 
o increased availability of specialists to address people’s specific health needs, such 

as, dermatologists, rheumatologists, endocrinologists, and auto-immune specialists  
o reliable and consistent sources and resources for obtaining critical prescription 

medications (blood pressure and diabetes medications, for example)  
o improved diagnosis of diseases, including requiring a  questionnaire about work 

history within the medical history requirements  
o access to timely testing to improve disease diagnoses and health care treatment 
o availability of transportation alternatives for those with serious mobility issues 

 
Develop and conduct a comprehensive community health study of the former Lake 

Apopka farmworkers to look at both the health of adults and the incidence of health problems in 
their offspring, and to test participants for body burden levels of toxicity.  Any such study should 
include input from the community and have two clear objectives  

o to determine the extent and nature of chronic and acute illness and disease present 
within and among this community,  

o to explore the relationship between exposure to environmental toxins and the 
community’s health, both individually and intergenerationally.   

 
• Conduct more targeted testing and monitoring of soil, well water, groundwater, and air 

pollutants in South Apopka, and in the surrounding communities, especially those adjacent to 
Lake Apopka.  Report these results to the community.  Clean up areas of contamination. 

 
 
 
• Develop an educational and outreach campaign specifically designed for this community to:  

o meet as frequently as necessary with concerned community members to respond to 
their questions and health concerns, and work together to resolve problems 

o to inform them of their health care options  
o to discuss preventative and treatment measures, and to open frank and honest 

dialogue between health care providers and community residents  
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o improve communication at all levels with the goal of improving health care 
outcomes       

 
PROPOSED CHANGES NEEDED TO ADDRESS THE GENERAL HEALTH OF FARMWORKERS 

 
Based on the survey data collected, anecdotal stories of health problems, and more than 20 years 
of experience working with various farmworker communities, we make the following 
recommendations to improve overall farmworker health:   
 
Health Education/Training 
• Ensure better training for health care providers in agricultural areas on the detection, treatment, 

and reporting of pesticide exposure and pesticide-related illnesses. 
• Allocate more government dollars to grants to community-based organizations to conduct 

health outreach and pesticide trainings with farmworkers.  
• Improve employer-provided training, in appropriate languages, about pesticide safety for 

farmworkers and pesticide applicators.  Trainings should be conducted by independent persons 
or groups where possible, to prevent conflict of interest. 

 
Health and Agricultural Practices Research 
• Fund more scientific health studies of farmworker populations, focusing on the cumulative and 

synergistic effects of pesticide exposure, as well as the physical and cognitive multigenerational 
effects of chronic pesticide exposure. 

• Strengthen farmworker housing regulations, and implement more stringent requirements when 
housing is on the site of or neighboring farms/fields. 

• Increase research into sustainable agriculture practices.   
 
Increased Enforcement of Farmworker Protections 
• Increase enforcement of the laws protecting farmworkers, through the hiring of a sufficient 

number of state agricultural inspectors, in order to adequately monitor facilities throughout the 
state, and to impose greater penalties for violations of those protections when they occur. 

• Allocate more government dollars for enforcement of farmworker health and safety 
protections. 

• Conduct farm inspections without giving prior notice to farm operators. 
• Impose greater restrictions on the water, air, and soil pollution caused by farming. 
• Enforce implementation of the WPS provision that information about workplace chemicals be 

provided to farmworkers, in the appropriate language and in a format that they can take to 
their health care provider. 

• Improve re-entry interval signage appropriate for illiterate workers.  
 
Other 
• Conduct independent evaluation of pesticides’ effects on the environment and human health, 

prior to their authorized use. 
• Implement a tax on agricultural pesticide manufacturers and consumers to be used for training, 

research, and enforcement to protect farmworkers. 
• Revise zoning laws so that residential areas are not so close to polluting industries and 

environmentally-contaminated sites. 
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Background.  In 1998, the state of Florida closed approximately 15,000 acres of 
farmland on Lake Apopka that it had purchased for restoration purposes, since 
decades of chemical runoff had made Lake Apopka the most contaminated 
large lake in Florida.  In 1996, when the Lake Apopka Restoration Act was passed, 
the Farmworker Association of Florida (FWAF) began working with Lake Apopka 
farmworkers and local agencies to anticipate the needs of the community 
regarding the impending layoffs of more than 2,500 workers.  Initially after the 
closing of the farms, FWAF’s work with this population focused mainly on retraining, 
re-employment, and relocation assistance.  However, in the winter of 1998-1999, 
approximately 1,000 fish-eating birds were found dead on Lake Apopka, following 
unseasonal flooding of the farms.  After intensive investigation, in June 2001, the 
U.S. Fish and Wildlife Service issued a report that concluded that elevated levels of 
organochlorine pesticides were responsible for the bird deaths.  These are the 
same chemicals that farmworkers were exposed to for more than 50 years while 
working on the vegetable farms.  More than $100 million government dollars were 
spent buying out the farms, with additional taxpayer money spent on investigating 
the bird deaths.  However, none has been spent on researching the effects of 
organochlorine and other pesticides on the health of the Lake Apopka 
farmworkers.  Numerous studies have also documented reproductive abnormalities 
and immune suppression in Lake Apopka alligators, fish, and turtles.  Though 
extensive research has been done on Lake Apopka wildlife, nothing has been 
done to assess the health of thousands of farmworkers who lived and worked on 
and/or around the fields for decades.  The Lake Apopka Farmworkers 
Environmental Health Project was created to address workers’ growing and on-
going health concerns.  
 
**For a more detailed background on the Lake Apopka farm buyout, cleanup 
efforts, the South Apopka community, and the health of farmworkers and wildlife in 
the area, please see Appendix A.  
   
About the survey.  The survey instrument that was used to document the 
community health problems (see Appendix B) was created with the input of 
community leaders (former Lake Apopka farmworkers), staff of the Farmworker 
Association of Florida, and an independent anthropologist, Dr. Ron Habin, who 
served as the Principal Investigator for the project.  The survey was pilot-tested and 
subsequently, during multiple community meetings, project leadership made 
recommendations for revising some of the questions and vocabulary, and adding 
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other items to the survey.  Project staff also conducted two oral readings with 
community leaders, who made suggestions for making the questions more 
understandable and culturally appropriate.  In addition, the survey was reviewed 
by a special education reading teacher, who recommended specific vocabulary 
changes to accommodate appropriate reading and comprehension levels.  The 
survey was also reviewed by two physicians (one English-speaking and one 
bilingual, Spanish/English) to assure proper wording of questions and grouping of 
symptoms.  In total, the survey went through eight full revisions to incorporate the 
comments and suggestions that were made, and to format the survey.   
 
The actual survey design was finalized in early February 2005.  Between January 
and March, a total of five training sessions were held, during which eight 
community leaders were trained on interviewing techniques and on how to 
conduct the survey.  The total number of surveys completed by the end of the 
project was 148.  Survey participants were each given a $10 gift card in exchange 
for their participation.  The process of interviewing participants took at least one 
hour per survey.  Two persons conducted the interview together – one person 
completed the actual interview, asking the questions and writing down the 
responses, while the other person operated a tape recorder to ensure proper 
documentation of the participant’s responses.  The survey materials were assigned 
a number and no participants’ names were put on the surveys.  The Principal 
Investigator worked with the interviewers on several occasions to emphasize the 
importance of thorough completion of the surveys, consistency in the presentation 
of survey questions, and proper recording of responses.   
 
Survey participants.  The survey was designed to document the health problems of 
African-American, Hispanic, and Haitian former Lake Apopka farmworkers, many 
of whom are experiencing significant and life-threatening health problems which 
they believe to be connected to their exposure to multiple sources of 
environmental contamination—direct pesticide spray in the fields; pesticide drift 
into the fields where they were working, as well as labor camps, and residential 
areas; utilization of agricultural pesticide containers in the home for various 
purposes; consumption of contaminated fish and other wildlife; toxic waste from 
nearby chemical manufacturers; potential groundwater contamination; an 
industrial landfill; a Stericycle medical waste incinerator; and two Superfund sites 
on Lake Apopka.  
 
The participants were selected by the following methods:  identifying former co-
workers of the project leaders and interviewers; consulting a list of displaced Lake 
Apopka farmworkers provided by the Department of Labor during FWAF’s project 
with Central Florida Jobs and Education Partnership (1998—1999); referral of other 
former Lake Apopka farmworkers by survey participants; and word-of-mouth.  The 
African-American participants were, for the most part, long-time residents of South 
Apopka.  They were more likely to have a longer employment period working on 
the muck farms around Lake Apopka (as much as 30-40 years in some cases), and 
to be part of multigenerational farmworker families.  The African-American 
farmworkers were more likely to have been exposed to very high levels of 
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organochlorine pesticides in the decades before these chemicals were banned in 
the United States.   
 
The survey was translated into Spanish and Creole for those participants with 
limited English proficiency, and who preferred to respond to the survey in their 
native language.  The Hispanic and Haitian survey participants arrived in the 
Apopka area more recently (generally since 1978), and worked on the Lake 
Apopka farms for a shorter period of time (generally 1-5 years).  At the same time, 
in more recent years, these communities were more likely to have lived in labor 
camps neighboring the farms.  All of the farmworkers interviewed live at or below 
the poverty level and have little formal education.  Most do not have health 
insurance.  Included in the group of survey participants were several 
undocumented immigrants who spoke little English.   
 
Chart 1.  Demographics of Survey Participants  

1a. Gender of 
Participants

Male
32%

Female
68%

Male

Female

 
 
 

 
 

 

1c. Race/Ethnicity of Participants 
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Analysis, strengths, and limitations of the survey.  Both quantitative and qualitative 
analysis of the survey data was conducted by a team of four FWAF staff members, 
the Project Coordinator and the Principal Investigator.  The survey analysis is 
focused on workplace exposure to chemicals.  The survey documented multiple 
health problems within the community, including doctor-diagnosed conditions, as 
well as self-assessment.  Also, the survey results are based on farmworker 
households, not solely on individuals’ health problems. 
 
One of the significant strengths of the survey was training community leaders to be 
interviewers.  Since the interviewers were familiar with most of the respondents, 
they were able to elicit and document personal information about people’s health 
problems.  This, also, put participants more at ease when talking about their 
personal and sensitive health issues.  It is important to note however, that there 
were at least ten survey participants who ultimately decided that they did not 
want to participate in the survey because the questions were too personal.  There 
were even occasions when participants’ insisted that their survey be torn up 
because they did not want their personal health information to be included in the 
survey findings.  Also, there were several occasions where participants did not 
want to answer the questions about reproductive health problems and problem 
pregnancies. 
 
The survey participants were mostly African-American.  There are several reasons 
for this.  Most of the African-American community members that worked on the 
Lake Apopka farms are settled in the Apopka area, and most were easily 
identified and located.  The Hispanic and Haitian communities were less likely to 
have put down permanent roots in the Apopka area.  Most Hispanic former Lake 
Apopka farmworkers have relocated to other areas.  Most Haitian former Lake 
Apopka farmworkers either relocated, or began working in other industries (such as 
hospitality) before the farms closed.  Many Haitians were reluctant to participate 
because of a long-time misunderstanding that, following the closing of the farms, 
they were entitled to monies from the state that they never received.   
 
FWAF staff and the Principal Investigator have interpreted the survey results based 
on data collected and their expertise, particularly that of the Project Coordinator, 
Geraldean Matthew.  Ms. Matthew has been an employee of FWAF for 14 years, 
and has been a community organizer for 20 years.  She is part of a 
multigenerational farmworker family, and as a child, would play in the fields while 
her mother worked.  At the age of 16, Ms. Matthew got her first job as a 
farmworker, although she had been helping her mother in the fields since age six.  
She worked on the Lake Apopka farms for 34 years.  Ms. Matthew has diabetes, 
and was just recently diagnosed with Lupus.  She has two daughters with Lupus, a 
son with a thyroid problem, and a brother with a serious birth defect.  Also, one of 
her daughters had a stroke at age three, and later was diagnosed with a brain 
tumor.   Ms. Matthew not only served as the Project Coordinator, but also provided 
invaluable insight into the customs and realities of the Lake Apopka farmworker 
community, from exposure to chemicals, to common health practices and 
problems, to the subsistence consumption of wildlife from in and around Lake 
Apopka.   
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Based on Ms. Matthew’s knowledge of the community’s traditions and practices, 
there are some findings that appear to be underreported, as noted later in the 
report.  In addition, some figures may be underreported due to respondents 
providing an answer they felt was appropriate or acceptable, rather than factual.  
Lastly, it is important to note that, at times and in various instances, it either was or 
seemed to be difficult for some respondents to speak freely about their health 
problems due to the sensitive and personal nature of the questions.   
   
Farm work.  The farmworkers surveyed worked primarily in the vegetable crop 
industry.  The major crops grown on Lake Apopka farmlands were:  carrots, 
radishes, corn, cabbage, different types of lettuce, parsley, cilantro, collards, 
potatoes, beans, bell peppers, cauliflower, celery, broccoli, cucumbers, peas, 
tomatoes, and beets.  They performed various jobs on the Lake Apopka farms, 
such as:  plowing, hoeing, planting, harvesting, loading, box-making, washing, 
grading, sorting, branding/bagging, canning, transporting, and applying 
pesticides and fertilizer.        
 
Chart 2.  Length of Survey Participants’ Employment in Farm Work 

 
Exposure to pesticides.  Survey participants were exposed to workplace chemicals 
in numerous ways.  Not only were they exposed at the worksite, but they also, in 
many cases, unknowingly brought these chemicals home on their clothes and 
shoes, which, in turn, exposed their children and others in the home to the 
pesticides.  Common practices, such as washing work clothes with the family 
laundry and bringing home pesticide containers for domestic use, further exposed 
their families and/or housemates.  Twenty-six percent (26%) of respondents 
indicated that they brought home pesticide containers for such uses as:  holding 
drinking water or laundry detergent; storing things, such as food, clean clothing, 
diapers, and/or dirty laundry; or for use as a trashcan or mop bucket.  This 26% is 
likely to be an underreported figure, since washing out pesticide containers to use 
for other purposes was a common practice in both the African-American and 
Hispanic communities. 
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Principal Investigator’s comment: 
After conferring with our community organizers and survey administrators, we 
believe that the aforementioned results (26%) may be underreported.  Potential 
reasons that some survey participants may not have responded fully to this question 
include:  not making the cognitive connection between bringing home large jug 
containers and their previous pesticide content; feeling ashamed or frightened of 
their previous use of pesticide containers for domestic purposes; not wanting to 
admit to something that could be construed as stealing; answering the question the 
way they thought the survey interviewer wanted to hear; and simply forgetting 
some of the particulars of daily existence many years ago.  

 
Ninety-two percent (92%) of the participants surveyed indicated that they were 
exposed to pesticides in the workplace.  The routes of exposure are detailed in 
Chart 3.  It is important to note that there were few or no regulations that were 
being implemented to protect farmworkers’ health and safety before the passage 
of Field Sanitation laws in 1987, and the federal Worker Protection Standards (WPS) 
in 1992.  WPS regulations were not implemented until 1995.  Prior to these dates, the 
use of pesticides and the provision of proper field sanitation facilities were widely 
unregulated.  Later, even with the passage of strengthened health and safety 
protections, it was still years before toilets were common in the fields.  Also, it was 
years before farmers commonly began practicing proper and effective posting of 
the re-entry intervals to notify workers of when they could safely enter pesticide 
application areas.     
 
In 1999, four years after the implementation of the WPS, the Farmworker 
Association of Florida and the Farmworker Health and Safety Institute (FHSI) 
conducted 248 workplace assessment surveys and analyzed the data collected.  
The purpose of the surveys was to document violations of WPS and Field Sanitation 
laws.  FHSI’s report FARMWORKERS AT RISK:  The Worker Protection Standard Four 
Years Later.  Is It Really Protecting Our Nation’s Farmworkers? highlights the 
following findings: 
• only 54.5% of the farms surveyed conducted pesticide safety trainings for 

farmworkers. 
• only 24.6% of the farms surveyed provided written information on pesticides. 
• more than 60% of the farm operations surveyed did not inform farmworkers about 

the re-entry time after an area had been sprayed. 
• farmworkers from 42.7% of the farms reported that they had been sprayed with 

pesticides (directly or indirectly). 
• farmworkers from 51.4% of the farms reported that they had worked in an area still 

wet with pesticides. 
• 22% of the farms improperly stored pesticides or other toxic chemicals on the site. 
• farmworkers from 76% of the farms had access to a toilet at the worksite, but only 

48.7% had access to a sink for washing their hands. 
     
The Farmworker Association continues to identify innumerable employer violations 
of farmworker health and safety protections.  However, at present, there are only 
20 pesticide safety inspectors in Florida, under the Florida Department of 
Agriculture and Consumer Services, responsible for monitoring the practices of 
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more than 40,000 growing operations, plus golf courses.  In 2005, only 600 farms 
(less than 2% of the total) were inspected for compliance with worker health and 
safety protections.   
 
Chart 3.  Methods of Pesticide Exposure Among Former Lake Apopka Farmworkers   

Methods of Pesticide Exposure Among Former Lake Apopka Farmworkers
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Respondents’ comments (excerpted from taped interviews): 
 
We were in the fields when they were spraying. 
 
Due to the fact of them spraying us, it got into our system. 
 
No one ever told the workers what kind of pesticides and the dangers we were exposed 
to. 
  
No, they didn’t let us know.  They’d just come over and begin spraying while we were 
working …. When we were working, they were spraying those fields. 
 
We used to live across from the packing building.  When planes spread the pesticides, 
they were wet, but no one told us to seek shelter. 
 
I told the news lady from channel 2 who came out to talk to me that I do believe some of 
my sickness is from the chemicals that were on the farm …. I was working in the carrot 
house and I stayed sick all the time.  I had to keep going to the doctor because I just  
couldn’t work out there.  I would switch out of the carrot house and go  to the field.  I just 
couldn’t deal with the wetness, the doctor told me that I had to stay out of the wetness. 
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When I was working in the muck, I got sick over the thing.  I didn’t know what was wrong, 
why they were spraying over me like that …. I know I was poisoned breathing that stuff 
(pesticides). 
 
Although the importance of wearing protective gear is currently taught in 
pesticide trainings, prior to the implementation of the WPS in 1995, there was little 
education about precautionary measures passed on to farmworkers.  The Lake 
Apopka workers customarily wore long pants and long-sleeved shirts as a way to 
protect themselves from pesticides and the elements.  Gloves were not worn 
frequently by those picking most crops in the fields because it slowed down their 
pace of work and they were paid by piece rate which generally netted them very 
low wages, often below the hourly minimum wage.  On the other hand, gloves 
were commonly worn by workers in the carrot packinghouse and those picking 
corn.  Aprons wore worn (mostly by women) to have a place to collect their tickets 
indicating how much they’d picked that day.  Chart 4 indicates survey 
participants’ responses regarding protective gear that was worn consistently on 
the job. 
 
Chart 4.  Respondents’ Use of Protective Clothing/Gear  

 
 
 
Exposure to other environmental contaminants.  Not only were the respondents 
exposed in the past to agricultural chemicals in their workplaces, but they 
continue to be exposed to a variety of contaminants through various exposure 
routes due to the multiple neighboring polluting industries and hazardous sites 
located in the community.  These sources of continuing potential exposure to 
pervasive toxins in their environment include:  consumption of contaminated fish 
and wildlife from in and around Lake Apopka; potential pesticide drift from several 
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nurseries located adjacent to residential areas; volatile organic compounds from 
nearby fiberglass and plastics manufacturing companies and other industries 
located within the community; two local industrial landfills; two Superfund sites on 
Lake Apopka; two city sewage treatment plants; and a Stericycle medical waste 
incinerator.   
 
The following chart (Chart 5) indicates community members’ reported 
consumption of different types of fish and wildlife in and around Lake Apopka, and 
the frequency with which they consume(d) that fish and wildlife.  Previous 
consumption denotes prior to the closing of the Lake Apopka farms, and current 
consumption indicates after the farms’ closure.  Despite community education 
about pesticides, water and soil contamination, fish advisories, and the bird 
deaths, a high percentage of community members continue to eat the wildlife for 
two primary reasons:  1) they are low-income, and the wildlife is an easily-available 
supplement to their diets; and 2) the custom is a tradition throughout many 
generations in the African-American communities, and even in the Hispanic 
community. 
 
Chart 5.  Respondents’ Consumption of Fish and Wildlife In/Around Lake Apopka 
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Chart 6 shows the percentage of respondents living near the landfill, the 
incinerator, or a Superfund Site.  Positive responses may be underreported, 
because many participants were unsure of their proximity to these contaminated 
sites. 
 
Chart 6.  Respondents Living in Close Proximity to Other Environmental Hazards/Contamination 
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State of health.  When asked to characterize the current state of their health, 83% 
of respondents stated that they were in either “fair” or “poor” health, as noted in 
Chart 7.  Although 6% believe themselves to be in excellent health, when 
questioned further the survey revealed that nearly all nine of these respondents 
indicated multiple health problems.  Thus, Charts 7 and 8 indicate the community’s 
perception about their state of health, and about whether they believe that 
exposure to pesticides has adversely impacted their health.    
 

Principal Investigator’s comment: 
The most powerful means of anthropological data collection is simply listening, 
without bias.  Because people’s perceptions of their lives are sacrosanct, some of 
the most important questions on the community health survey are those about how 
respondents feel about the current state of their health.  Profoundly, over 80% of 
participants answered that they were either in fair or poor health.  People’s 
perceptions of their lives are the personal construct of their life experience within a 
particular cultural milieu; therefore, it is vitally informative that a large majority of 
the studied community believes themselves not to be physically well. 
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Chart 7.  Self-Identified State of Health 

 
 
 
 
Chart 8.  Community’s Perception of Connection Between Pesticide Exposure & Health Problems  
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Unfortunately, current scientific studies have fallen short of establishing conclusive 
correlations between exposure to specific pesticides over long periods of time and 
particular human health outcomes.  The data collected from this survey suggests 
that cumulative exposure to pesticides over a period of time can potentially be 
implicated in long-term human health effects.  However, due to the lack of 
corroborated scientific support, doctors are hesitant to make definitive links 
between pesticide exposure and health problems of farmworkers.  Often, health 
care providers in the Apopka area do not even ask questions about occupational 
history or consider occupational exposure to chemicals when treating a patient, as 
documented in the Together for Agricultural Safety Project’s Health Care Provider 
Interview Summary 2000.  In fact, most physicians, and other health care 
personnel, reported that they did not know about Florida’s required reporting 
procedures for cases of suspected or confirmed pesticide poisoning.  There is a 
lack of training on the diagnosis, treatment, and reporting of pesticide exposure for 
health care professionals in agricultural areas. 
 

Respondents’ comments (excerpted from taped interviews): 
 
Before working there (Lake Apopka farms) I was healthy. 
 
No, I did not go to a doctor.  I did not know that I was working in something so deadly.  I 
did not know that I would have all these aches and pains. 
 
My husband and I have been seriously affected by our exposure to pesticides, working 
on the farms at Lake Apopka. 
 
It was hard work and everybody in my family seemed to be sick one way or the other. 
 
I was a healthy man.  I am sure pesticides hurt my feet. 
 
I can’t tell if I have fair health or poor health.  The only thing I know is that I’m hurting all 
the time and it did not come until I worked on the Lake Apopka farm. 
 
My health started to fail when I worked on the (Lake Apopka) farm. 
 
My Daddy died on that muck, he was ate up with cancer. 
 
I do believe that my children have the effects of the chemicals in their systems. 
 
 
General health problems.  The responses related to health problems detailed in the 
following chart (Chart 9) reflect the respondent’s household, rather than solely the 
individual worker.  For example, a respondent may have indicated that his/her son 
has asthma.  Because the community has identified multiple health problems 
among farmworker children and grandchildren, the survey focused on farmworker 
families/households, not just individuals.   
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Chart 9.  Health Problems of Respondents 
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Lupus.  The African-American former Lake Apopka farmworker community has 
expressed concern that the rate of Lupus in the area may be higher than average.  
Although Chart 9 indicates 11 % of respondents live in homes where one or more 
persons have Lupus, the actual number of family members/housemates with Lupus 
reported in the survey was 22 out of 148 households, which is 14.8%. 
 
Lupus is an auto-immune disease that can be very debilitating for its victims. In 
1998, the Greater Florida Chapter of the Lupus Foundation of America established 
a local office in Apopka because more and more people in the area were being 
diagnosed with the disease.  Though a blood test can determine the presence of 
the disease, it is difficult to make an initial diagnosis, because many of the 
symptoms of Lupus mimic those associated with other diseases.  Lupus is sometimes 
referred to as “the disease with 1000 faces.” Precursor symptoms to those of Lupus 
are headaches, severe fatigue, weight gain or loss, hair loss, high blood pressure, 
and changes in color of the fingers in the cold.  Skin rashes are a common 
symptom of Lupus, as is joint pain, which is often misdiagnosed as arthritis or 
rheumatism.  Extreme fatigue, chest pain, swelling of the feet and legs, and weight 
gain are, also, symptoms of the disease.  
 
People that have Lupus often go years, at great expense of their time and money, 
suffering from a variety of ailments, before they are tested for and given a 
conclusive diagnosis of Lupus.  Farmworkers that may be suffering from these 
common symptoms, do not have health insurance to pay for the necessary 
doctor’s visits and testing to determine the cause or nature of their illnesses.  
Additionally, specialists that can diagnose and treat Lupus are not readily 
available at the local health clinics that the community customarily accesses.   
 
Medication.  Most of the respondents experience multiple barriers, such as 
financial, transportation, and/or language difficulties, that further contribute to 
their health care disparities.  The fact of the community’s pervasive exposure to 
toxic agricultural chemicals and other contaminants in their environment must be 
considered along with the other circumstances of their living situation, including 
the general lack of:  health insurance; access to quality, affordable health care 
and trained medical specialists; and the financial means and/or resources to 
purchase necessary medications.  Chart 10 indicates the percentage of 
respondents taking prescription medications for particular illnesses.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

255



Chart 10.  Respondents Taking Doctors’ Prescriptions    

 
 
Chart 10, showing prescription medication use, compared to Chart 9, indicating 
reported health problems, demonstrates that many people are not taking 
prescription medications to treat the illnesses from which they are suffering.  For 
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thyroid problem, but only a combined 14% of respondents reported taking 
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more persons in the home with Lupus, yet only 1% of the respondents reported 
access to appropriate prescription medications to treat the disease.  The high rate 
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pressure, cholesterol, allergies, arthritis, rheumatism, and diabetes is indicative of 
the community’s poor health overall.   
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In addition to the disparities between those suffering from throat problems (58%) 
and coughing (40%) and those taking prescription medicine for chronic coughing 
(28%), more than 56% of respondents reported that they regularly take some form 
of over-the-counter cough medicines (syrup or cough drops).  Similarly, while 46% 
of respondents indicated on-going problems with skin rashes and 30% use a 
prescription for skin problems, more than 49% of respondents reported that they 
regularly use over-the-counter creams to treat skin rashes. 
 
Reproductive health problems.  Charts 11, 12, & 13 depict respondents’ 
experiences with the following reproductive health problems:  birth defects, 
problem pregnancies, and problems with conception.  Some participants did not 
want to answer questions about their reproductive health because of the sensitive 
nature of the questions.  This reluctance on the part of some respondents may 
have resulted in some of the figures being underreported. 
 
 Chart 11.  Respondents who Have Children Born with Birth Defect(s) 
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Chart 12.  Respondents With Problem Pregnancies  

 
 
 
 
Chart 13. Reproductive Health 
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country.  Their surveys indicate elevated rates of birth defects related to 
environmental exposures of the mother and/or father to differing types of 
contamination and/or pollutants.  Additionally, three high-profile and recent, 
widely-publicized cases of birth defects in babies born to mothers working on the 
same farm in Immokalee, Florida, only serves to emphasize the need to research 
this area in greater depth.  
 
Yet, Florida has lagged behind the curve in tracking, documenting, and 
investigating the incidence of birth defects in the state.  In 1996, the state 
Department of Health received a grant to implement a statewide birth defect 
registry.  Only recently has the registry made its data available to the public.  In 
spite of this, any detailed analysis on the number of birth defects recorded and 
possible links to environmental influences is lacking. Florida is the third largest 
agricultural state in the country, with a correspondingly high rate of pesticide 
application.  Tracking of birth defects in relation to environmental exposures of 
both mother and father has yet to be investigated.  
 
Cognitive health problems.  A great concern to the farmworker community is 
whether their exposure to workplace chemicals has had multi-generational 
effects, in particular effects on the cognitive abilities of their children.  Charts 14 
and 15 indicate the number of respondents who have children with learning 
disabilities and the number of respondents who have grandchildren with learning 
disabilities.  The learning disabilities reported by the respondents include Attention 
Deficit Disorder, inability to read or write, slow learning, speech impairment, 
confusion/inability to comprehend, and hyperactivity.  More than 75% of the cases 
documented through the surveys were diagnosed by physicians, teachers, and 
other school personnel; the remaining were assessed by parental observation.  
 
Chart 14.  Respondents Who Have Children with Learning Disabilities   

                  
 
 
 
Chart 15.  Respondents Who Have Grandchildren with Learning Disabilities     
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          Principal Investigator’s comment: 

The results of the survey questions about learning disabilities demonstrate a 
disturbingly high propensity of former farmworkers to produce learning disabled 
children.  The former farmworkers of Lake Apopka have a noticeably high 
proportion of their children and grandchildren showing demonstrative behavior that 
is formally diagnosed as learning disabled.  Of all households queried, a full 26% 
report at least one learning disabled child in residence.  A significant number of 
children are challenged in the fundamental cognitive areas of reading, writing, 
and/or speaking.   
  
The results of our survey also demonstrate a frightening multi-generational trend.  Of 
all households surveyed, 24% report at least one learning disabled grandchild.  That 
statistic nearly mimics our findings of learning disabled children.  Further, out of all 
households with grandchildren, a stunning 37% report at least one grandchild with a 
learning disability. 

 
Deaths.  One area of information missing from this project is the number of former 
Lake Apopka farmworkers who have died, prior to, during, or after the closing of 
the farms, their ages at the time of death, and the cause of death on record.  This 
is significant information that warrants further investigation.  Anecdotal accounts 
from community members suggest a high mortality rate of former farmworkers, in 
addition to, a notable number of severely disabled former workers who might not 
have been in a position, due to serious health problems, to undergo the survey 
interview process.  Valuable data sets, therefore, could be missing that would lend 
further weight to any conclusions about health impacts that might be drawn as a 
result of this survey.  Any future health study of former Lake Apopka farmworkers 
should include analysis of the records of the deceased. 
 
Conclusion.  The Lake Apopka Farmworkers Environmental Health Project arose out 
of the need of the community to be heard and for their health concerns to be 
addressed.  These concerns emanated from two sources:  1) People’s direct 
experience and observations of friends, family, co-workers, and themselves who 
appear to be suffering, at unusually high rates, from a variety of illnesses, diseases, 
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and recurring health problems; and 2) The unprecedented bird mortality in the 
community which was eventually definitively linked to organochlorine pesticides 
on the farm fields to which the farmworkers themselves had been exposed during 
their working careers.  Much research time and money went into identifying the 
causes of the bird deaths, yet there has been no comprehensive study of the 
health effects on farmworkers.  This is an imbalance and injustice that needs to be 
rectified.  For years, multiple requests to local, state, and national government 
agencies to conduct an assessment of Lake Apopka farmworker health went 
unheeded.  With this project and report, it is hoped that some of the people’s 
concerns may at last be heard and addressed.  Ideally, this project will generate 
increased interest in the community’s concerns leading to constructive actions 
that will improve the health of individuals and of the community as a whole. 
 
The results of this community health survey raise many questions:  How many 
community members may be suffering from diseases that have gone 
undiagnosed?  Which illnesses can be linked to pesticide exposures or immune 
system suppression due to exposures over long periods of time?  What part do 
organochlorine pesticides play in the health problems of this community?  Have 
endocrine-disrupting chemicals had an impact on the second or third generations 
of farmworker families?  What cumulative and synergistic impacts have exposure 
to the various agricultural chemicals had on the community’s health overall?  
What health hazards have these farmworkers endured to enable us to have an 
affordable and reliable food supply? 
 
These are just some of the questions raised by this report.  One conclusion that we 
can draw is that more study needs to be done.  Fifty years of providing food for the 
people of this country should be repaid by focusing attention on the health needs 
of this hard-working group of people.  We recognize that there is no easy solution 
to the complex health problems experienced by the former Lake Apopka 
farmworkers.  However, our collective hope is that, through the release of this 
document, enough effort and resolve will be generated to undertake significant 
and positive next steps to assist the community in their quest for answers regarding 
their health.  With that in mind, we submit the following recommendations.   
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PROPOSED ACTIONS NEEDED TO ADDRESS THE IDENTIFIED PROBLEMS 
IN THE LAKE APOPKA FARMWORKER COMMUNITY 

 
Though the causes and sources of people’s illnesses are of significant importance in the long term, 
the most pressing and immediate issue of concern for the former Lake Apopka farmworker 
community is their current state of health.   In the eight years since the closing of the farms on Lake 
Apopka and the devastating bird death incident that followed, there have been no actions, 
interventions, or other efforts on the part of state and/or local government to address in any 
comprehensive way the community’s actual and/or perceived health problems.   Aside from a 
recommendation in 1999 that individuals refrain from eating large quantities of Brown Bull-head 
Catfish from Lake Apopka, there has been no outreach to this population to even determine the 
nature and extent of illness and disease that they are experiencing.  The following is a list of actions 
and/or steps, arising out of the results of this work, that are herein proposed to be undertaken by 
appropriate agencies in order to remedy the years of neglect that this community has 
experienced.    
 
Actions to Address the Health Needs of the Lake Apopka Farmworker Community 
• Improve the accessibility of the community to local health care clinics and local health 

department facilities including:  
o shorter waiting times for appointments  
o financial assistance for those unable to pay even minimum fees 
o increased availability of specialists to address people’s specific health needs, such 

as, dermatologists, rheumatologists, endocrinologists, and auto-immune specialists  
o reliable and consistent sources and resources for obtaining critical prescription 

medications (blood pressure and diabetes medications, for example)  
o improved diagnosis of diseases, including requiring a  questionnaire about work 

history within the medical history requirements  
o access to timely testing to improve disease diagnoses and health care treatment 
o availability of transportation alternatives for those with serious mobility issues 

 
Develop and conduct a comprehensive community health study of the former Lake 

Apopka farmworkers to look at both the health of adults and the incidence of health problems in 
their offspring, and to test participants for body burden levels of toxicity.  Any such study should 
include input from the community and have two clear objectives  

o to determine the extent and nature of chronic and acute illness and disease present 
within and among this community,  

o to explore the relationship between exposure to environmental toxins and the 
community’s health, both individually and intergenerationally.   

 
• Conduct more targeted testing and monitoring of soil, well water, groundwater, and air 

pollutants in South Apopka, and in the surrounding communities, especially those adjacent to 
Lake Apopka.  Report these results to the community.  Clean up areas of contamination. 

 
• Develop an educational and outreach campaign specifically designed for this community to:  

o meet as frequently as necessary with concerned community members to respond to 
their questions and health concerns, and work together to resolve problems 

o to inform them of their health care options  
o to discuss preventative and treatment measures, and to open frank and honest 

dialogue between health care providers and community residents  
o improve communication at all levels with the goal of improving health care 

outcomes       
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PROPOSED CHANGES NEEDED TO ADDRESS THE GENERAL HEALTH OF FARMWORKERS 
 
Based on the survey data collected, anecdotal stories of health problems, and more than 20 years 
of experience working with various farmworker communities, we make the following 
recommendations to improve overall farmworker health:   
 
Health Education/Training 
• Ensure better training for health care providers in agricultural areas on the detection, treatment, 

and reporting of pesticide exposure and pesticide-related illnesses. 
• Allocate more government dollars to grants to community-based organizations to conduct 

health outreach and pesticide trainings with farmworkers.  
• Improve employer-provided training, in appropriate languages, about pesticide safety for 

farmworkers and pesticide applicators.  Trainings should be conducted by independent persons 
or groups where possible, to prevent conflict of interest. 

 
Health and Agricultural Practices Research 
• Fund more scientific health studies of farmworker populations, focusing on the cumulative and 

synergistic effects of pesticide exposure, as well as the physical and cognitive multigenerational 
effects of chronic pesticide exposure. 

• Strengthen farmworker housing regulations, and implement more stringent requirements when 
housing is on the site of or neighboring farms/fields. 

• Increase research into sustainable agriculture practices.   
 
Increased Enforcement of Farmworker Protections 
• Increase enforcement of the laws protecting farmworkers, through the hiring of a sufficient 

number of state agricultural inspectors, in order to adequately monitor facilities throughout the 
state, and to impose greater penalties for violations of those protections when they occur. 

• Allocate more government dollars for enforcement of farmworker health and safety 
protections. 

• Conduct farm inspections without giving prior notice to farm operators. 
• Impose greater restrictions on the water, air, and soil pollution caused by farming. 
• Enforce implementation of the WPS provision that information about workplace chemicals be 

provided to farmworkers, in the appropriate language and in a format that they can take to 
their health care provider. 

• Improve re-entry interval signage appropriate for illiterate workers.  
 
Other 
• Conduct independent evaluation of pesticides’ effects on the environment and human health, 

prior to their authorized use. 
• Implement a tax on agricultural pesticide manufacturers and consumers to be used for training, 

research, and enforcement to protect farmworkers. 
• Revise zoning laws so that residential areas are not so close to polluting industries and 

environmentally-contaminated sites. 
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APPENDIX A 
 

Background on Lake Apopka Farms and the Farmworker Community 
 

Lake Apopka Farms.  For over half a century, the north shore of Florida’s fourth largest 
lake, Lake Apopka, was cultivated for the agricultural production of vegetables, including 
corn, carrots, cucumbers, radishes, and lettuce.  During World War II, in an effort to 
increase crop production to support the war effort, the northern marshlands of the lake 
were drained to expose the rich muck soil bottom.  A series of dikes and levees was 
constructed to separate some 20,000 acres of land from the lake itself. Water from the 
lake was pumped on to the fields for irrigation purposes and then, back into the lake to 
keep the water from flooding the cultivated fields. Thus, crops that were planted in this 
fertile soil were grown on land that was actually below the normal lake level.  In the 1950’s, 
the lake was so healthy that it was considered one of the premier bass fishing lakes in the 
country.  However, the alternating cycles of flooding and draining of the fields with lake 
water resulted in decades’ worth of run-off of fertilizers and pesticides.  The result was that 
Lake Apopka became noted as the state’s most polluted large body of water.   
 
Public pressure to clean up the lake began as early as the late 1960’s.  Algae blooms in 
the phosphorous-rich water gave Lake Apopka its notorious pea-green color, but the color 
was just the visible symptom of a lake ecology that had drastically been altered.  By the 
1980’s, the once-abundant bass population was gone, and in its place was a burgeoning 
population of shad, generally considered a “trash” fish. Recreation on the lake had 
virtually come to a halt, and the former tourist industry had gradually disappeared. Though 
many different solutions were proposed to clean up the lake, none were economically 
feasible and the lake continued to deteriorate.  Finally, in the 1980’s, the St. Johns River 
Water Management District (SJRWMD), the government agency charged with oversight of 
the water body, implemented a pilot Marsh Flow-way Project in an effort to address the 
problem.  The District converted former farm land into a man-made marsh to serve as a 
filtering system.  Lake water was pumped into the flow-way, and the natural filtering 
processes served to rid the water of the suspended phosphorous particulates.  At the end 
of the cycle, cleaner, filtered water was pumped back into the lake.  The pilot project was 
considered successful, allowing for construction of the full two-stage project to go forward. 
The Marsh Flow-way Project, once completed, is projected to “recycle” the total volume 
of lake water through the flow-way system twice yearly. 
 
In addition to the Flow-way project, the SJRWMD imposed stricter regulations on the 
farming operations in an effort to reduce the nutrient load to the lake.  A combination of 
this pressure on the farmers, growing public impatience for a solution to the lake’s 
problems, and the increased visibility of this local dilemma, led to the passage of 
legislation for the allocation of state monies to purchase the farmlands on the lake.  In 
1996, then Governor Lawton Chiles signed into law the Lake Apopka Restoration Act, with 
a mandate to the SJRWMD to pursue land purchases from the growers.  By the end of two 
years, with a combination of state and federal monies totaling over $100 million, the 
District had acquired most of the 15,000 acres of farmland that were to be included in the 
restoration project.  Farm owners, that had originally obtained their lands for dollars on the 
acre, received millions of tax-payer money for the land, equipment, and buildings from 
which they had profited for years.   
 
The SJRWMD conducted environmental analyses on the farm lands prior to completing 
contracts with the farmers.  A. Duda & Sons Farms, the first to be purchased, incurred 
significant costs in environmental clean-up in order to comply with the standards that 
were set by the District.  The other growers, seeing this, negotiated with the agency for 
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contracts that set financial limits to the amount of clean-up costs for which they would be 
responsible.   
 
The End of Farming.  May 31, 1998 was the official culmination of farming on Lake Apopka.  
After 50 years of the seasonal cycle of planting, harvesting, and packing of produce, all 
cultivation of crops came to a halt.  Workers, who earned a living from these farming 
operations for years and even generations, lost their livelihoods and some, who lived in 
company-provided housing, even lost their homes.  The Farmworker Association of Florida 
began working to address the needs of some 2,500 Lake Apopka farmworkers in 1996 with 
the passage of the law.  In multiple meetings and conversations with local and state 
agencies and officials, FWAF was finally able to advocate for a retraining/re-employment 
program which was implemented in the summer of 1998.  Later, through the Federal 
Relocation Act, the organization was able to help secure relocation assistance for some 
70 farmworker families.  However, farmworkers’ concerns were soon to change focus in 
the winter following the farm closures. 
 
Bird Mortality.  Altering the decades-old pattern of flooding in the summer and draining of 
the fields in the winter, the SJRWMD, in the winter of 1998, flooded portions of the 
purchased farm lands for the purpose of attracting migrating water fowl.  That winter, the 
Audubon Society’s Annual Christmas Bird Count on Lake Apopka tallied the largest 
number of migrating birds ever recorded at an inland location.  However, it was also 
during these birding trips that participants began to notice dead and dying birds.  What 
followed was one of the worst bird death disasters in recorded U.S. history.  By the end of 
the winter, over 1,000 fish-eating birds had died, including Great Blue Herons and Bald 
Eagles, with the majority being White Pelicans.  Local, state and federal agencies were 
mobilized into action, and the fields were drained to lessen their attraction to water fowl.     
 
Extensive soil and water testing revealed a 10-acre “hot spot” of the pesticide toxaphene 
on a former air strip of one of the farm lands.  Toxaphene, which had been banned years 
earlier, was one of several organochlorine pesticide compounds that were identified in 
the tested bird tissue.  Others included endrin, aldrin, dieldrin, DDD and DDE.  The U.S. Fish 
and Wildlife Service (USFWS), under the Migratory Bird Act and with $1.5 million in 
government funding, undertook an intensive investigation that lasted for several years.  
Finally, in June 2001, a report by the USFWS determined that, indeed, organochlorine 
compounds were responsible for the unprecedented bird mortality.  However, there still 
remained unanswered questions as to the impacts to the second generation of the birds 
that had survived though they had been exposed to the toxins.  
 
Farmworker Health.  Farmworkers were regularly exposed to the same chemicals 
implicated in the bird deaths.  Yet, in all the discussion of the death of the birds, human 
health, specifically that of the farmworkers, was not addressed.  FWAF tried to work with 
local agencies to enact precautionary measures for the community, who were known to 
continue to fish from the lake and to eat their catch.  Overtures to the local health 
department to alert the community  to avoid the lake and its environs were not acted 
upon for eight months.  And, then, the action was inadequate at best.  The health 
department issued a statement discouraging people from eating too many Brown-
bullhead catfish, as their assessment was that other fish from the lake did not pose a threat 
to human health. 
 
Fishing was and continues to be a food source for farmworkers and other people in the 
communities surrounding Lake Apopka.  In general, the traditional way of preparing their 
catch included use of the whole fish.  Toxins are stored in the fatty tissue of most 
organisms.  This becomes significant if farmworkers, who were exposed to pesticides in 
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their work environments, then risked further impacts to their health through the 
consumption of fatty tissue in both fish and wildlife.  Though any single mode, method or 
dosage of exposure may not prove a health risk, the combination of factors increases the 
body burden of chemical contamination that can lead to suppression of the immune 
systems in humans.   
 
Long concerned about the impacts of pesticide exposure on workers, the Farmworker 
Association of Florida, in conjunction with a university, attempted multiple times to secure 
funding for a comprehensive health study with the former farmworkers.  To date, such a 
study has yet to be funded.  Thus, many pressing questions still remain and farmworkers’ 
health concerns and health problems continue to go unaddressed.   
 
Sources of Contamination.  For years, clean-up efforts on Lake Apopka focused on the 
phosphorous content of the lake.  However, the algae blooms from phosphorous excesses 
were only the most visible of the lake’s problems.  Two Superfund sites are located in the 
vicinity of Lake Apopka.  The Tower Chemical Company superfund site, a 30-acre site on 
the south shore of Lake Apopka at Gourd Neck Springs, is notorious for a chemical spill 
that released DDT into a wetland adjacent to the lake.  In 1980, the EPA investigated the 
site and determined that there had been significant contamination to both surface water 
and ground water.  The Drum Chemical Company Superfund site, on the north shore of 
the lake and across from the farm land, is a site of chemical contamination, resulting from 
the commercial operations of the cleaning of pesticide drum containers.  To date, both 
sites have been only partially remediated and are being periodically monitored by the 
EPA.  In 1999, monitoring wells at the Drum Chemical Company Superfund site indicated 
movement of a plume of contaminated groundwater below the site. 
 
Alligators and Lake Apopka (Endocrine Disruption).  Researcher, Dr. Louis Guillette, of the 
University of Florida, was also interested in Lake Apopka.  His research on alligators on the 
lake, beginning in the late 1980’s and into the 1990’s, uncovered disturbing data.  
Reproductive rates of alligators on the lake were far below that of similar alligator 
populations on pristine Lake Woodruff.  Even more startling were the genetic abnormalities 
he was finding.  Male alligators with elevated estrogen levels and stunted sexual organs, 
female alligators with abnormal hormone levels, and genetic mutations of both males and 
females were at statistically high levels in the alligator populations he studied.  Continued 
research led him to conclude that breakdown components of DDT – DDD and DDE – were 
implicated in the mutations and abnormalities.  His work became one of the seminal 
pieces of research in the ever-unfolding evidence of the impacts of hormone-disrupting or 
endocrine-disrupting chemicals in our environment and on the health of wildlife.   
 
Our Stolen Future, a renowned book by Theo Colborn, Dianne Dumanoski, and John 
Peterson Myers is a chronicle of similar findings in wildlife colonies around the world.  
Endocrine-disrupting chemicals mimic hormones in the body and link to receptor cells, 
fooling the body and activating certain hormonal reactions.  Many organochlorine 
pesticides are included in the category of endocrine-disrupting chemicals.  It is significant 
to note that endocrine-disrupting chemicals impact the offspring of individuals that have 
been exposed. 
 
Other Relevant Research 
 
Pesticide Studies on Children in Mexico.  Until very recently, few, if any, studies explored 
the impacts that pesticides have on human health. During the late 1990’s, Dr. Elizabeth 
Guillette conducted an innovative study on Yaqui Indian children in a rural area of 
Sonora, Mexico.  Two populations of the same tribe of people lived in two very different 
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environments.  One community lived in the valley and worked in farm fields in which 
pesticides were regularly applied.  The other, genetically similar, community of people 
lived in the mountains in a relatively pristine environment.  Working with the children in 
each community, Dr. Guillette devised a series of games to test the children’s cognitive 
abilities and motor skills.  The results were dramatic.  Children who had been in the 
exposed environment performed distinctly poorer on all tests, including the drawing of 
human figures.  The mountain children were not only able to perform all tasks more rapidly 
and better, but the figures they drew, unlike their valley counterparts, looked more like 
humans, with eyes, arms, legs and hair.   
 
Students’ Project.  In 2005, following Dr. Guillette’s guidance, two students from Lake 
Brantley High School in Orlando undertook a school science project based on Dr. 
Guillette’s study of the Yaqui children.  Working in the Apopka area, they initially 
conducted a screening of parents that led to a grouping of participants into four 
categories.  One category included children whose parents had worked for five or less 
years in agriculture; the second category was children whose parents had six or more 
years of employment in farm work; the third group included children whose parents 
consumed fish and/or wildlife from in or around Lake Apopka; and the fourth group served 
as the control, with no known exposures.  The high school students played similar games 
with the more than 30 children, ages 3-5, in the study.  The age limits of the children 
involved in the project were decided in order to control for influences that attending 
school might have on behavior.   
 
Their results were dramatic and clearly observable, and corroborated those of the study 
conducted by Dr. Guillette.  Children of parents who were subject to the greatest risks of 
exposure to pesticides because of their length of time working in agriculture not only had 
slower response times to activities engaged in, but were less able, when asked to draw 
figures of family members, to make drawings resembling humans.  The statistics 
demonstrated the disparities in the abilities of the children whose parents were subjected 
to the greatest exposures in their workplaces compared to those who had no known 
exposures.   
 
Relevance to Lake Apopka.  The results of Dr. Guillette’s study and the students’ science 
project raise some alarming questions with relevance to the Lake Apopka farmworker 
community.  There is evidence to support the possibility that, not only are the former 
workers’ experiencing health outcomes that could be related to past exposures to work 
place chemicals and pesticides, but their children and grandchildren, may also, in turn be 
feeling the affects.  The emerging science links endocrine-disrupting chemicals to impacts 
on offspring.  The difficulty of studying this phenomenon is partially due to the importance 
of the timing of the incidence of exposure in the development of the fetus.  Critical times 
in fetal development are more vulnerable to toxic impacts than others.  Certainly, there 
are sufficient questions posed to warrant a critical study on the health of the offspring of 
the former Lake Apopka farmworkers. 

 
In Conclusion.  The majority of the agricultural production operations on Lake Apopka 
ended in the summer of 1998.  Since then, the SJRWMD has undertaken preliminary 
measures to begin the lake restoration efforts.  A protected tract of land on the south 
shore of the lake has opened to the public as the Oakland Nature Preserve.  Losing its rural 
character, the area surrounding Lake Apopka has recently experienced a wave of 
unprecedented growth and development.  New communities are being constructed on 
tracts of land that once supported orange groves.  A new highway was built connecting 
Highway 441 to the Florida Turnpike and other points to the west.  Yet, amid all the 
progress, there remain disturbing and unanswered questions.  What is the true legacy of 
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the years of farming on Lake Apopka?  What are the impacts on the wildlife on the lake?  
What long-term effects have years of pesticide and agricultural chemical use had on the 
health of the lake and its people?  How much of the current state of health of the former 
Lake Apopka farmworkers and their families can be attributed, in whole or in part, to their 
years of work on contaminated farm lands?  These are questions that need to be asked, 
and a community’s concerns that need to be addressed.  Though the news and attention 
that put Lake Apopka in the headlines for years has quieted down, there remains buried in 
the rich muck soil, a story whose pages have yet to be opened. 
 
The Lake Apopka Farmworkers Environmental Health Project is an attempt to open a 
dialogue on the community’s health.  After years of providing food to feed a nation, the 
people deserve no less. 
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APPENDIX B 
 

Lake Apopka Farmworkers Environmental Health Project 

 

Hello Mr.or Ms. _____________________. My name is _________________________. 

  

 I’ve come today to try to understand how exposure to chemical pesticides and environmental 

contamination has affected our former farmworker community.  This health survey is being 

conducted by the Farmworker Association of Florida.  I wonder if you would agree to talk with me 

for about an hour?  If you decide to help us, I will be happy to give you a food gift certificate to 

thank you for your time.  

(If their answer is no, or if they are unsure, discontinue the interview.) 

 (If yes) Before we begin, I would like to hand you a copy and read our consent form.  This 

form means that you have agreed to be interviewed and that your answers can be used as part of a 

public survey.  Your name will be kept absolutely confidential.  

 I also want to tell you that you can change your mind about this interview at any time. For 

example, you could discontinue the interview today or call the farmworker’s office in the future  

(the phone number is on the consent form) to discuss your questions or concerns with either staff 

member Ms. Geraldean Matthew or Sister Gail Grimes.  Is that clear? 

 Good, now let’s read the consent form. (Read the consent form.)  If you agree, please sign 

on the bottom lines of each copy.  You’ll get to keep a copy and so will I.     
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Lake Apopka Farmworkers Environmental Health Project 

Informed Consent Form 

 

 It is my job as an interviewer to listen to people in their homes as they talk about their 

experiences as farmworkers in the Lake Apopka area.  

 Thank you for participating in the Lake Apopka  Environmental Health Project, which is 

conducted by the Farmworker Association of Florida.  Our goal is to learn if there is any 

relationship between previous pesticide exposure of former farmworkers on the muck and around 

the lake, and people’s current health conditions.  Hopefully, this work will lead to a local health 

care system that is more knowledgeable about farmworker health problems.    

  

If you decide to help out, the following will happen: 

 

1. You will be asked to participate in a tape-recorded interview. 

 

2. You may ask me any questions about the study or your part in it at any time.  

 

3. Your name will not be on the survey in any place. I will, however, write and tape record your 

answers as part of a large survey whose results may be shown to the public. Remember, I won’t use 

your name. 

 

4. If you change your mind about this interview and say no, you can withdraw your consent and 

discontinue it at any time. Even if you change your mind later about the use of this interview, let us 

know by calling the Farmworker Association of Florida in Apopka at 407-886-5151 and asking for 

either staff member Ms. Geraldean Matthew or Sister Gail Grimes.  

 

  

270



(Note:  FWAF office makes 2 copies each of this sheet.)     Survey #_______ 

  

Lake Apopka Farmworkers Environmental Health Project 

Participant Consent and Signature  

 
 I have reviewed the above information and have had it carefully explained to me.  I understand the 
purpose of this study as well as my role as a participant.  I hereby give my informed consent to take part in it 
.  I understand that I will be given a copy of this form to keep.  
 

__________________________________________                        __________________            

Participant’s name (print)                                                                  Date 

__________________________________________ 

Participant’s signature 

Street Address______________________________ 

__________________________________________ 

__________________________________________ 

P.O. Box___________________________________ 

Phone_____________________________________ 

 

__________________________________________                        __________________ 

Interviewer’s signature                                                                       Date 

 

 

 This is to show that I have received the gift certificate for my participation. 

 

__________________________    ________________________ 

Participant’s signature      Certificate #   
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Lake Apopka Farmworkers Environmental Health Project 
Community Health Survey 

 
1. Survey # ________ 
2. Age ________ 
3. Gender:   a) Male ________  b) Female ________ 
4. Race/Ethnicity:  a) African American (black) ________ 
b) Hispanic –  b1) Mexican ________     b2) Mexican-American ________  
  b3) Puerto Rican ________  b4) Other____________________ 
c) Haitian ________  d) White ________ 
5. How long have you lived in this house? __________________________ 
6. Who else lives in your house?  (please list) 
Name      Relation    Age 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
7. Before this house, did you live nearby? Y/N ________  Where? ___________________ 
____________________________________________________  How long? ______________ 
8. When you worked on the farm around Lake Apopka, what kind of work did you do?  
_________________________________________________________________________ 
_____________________________________________________________________________ 
8A. What kind of crops did you work with? 
____________________________________________ 
9. How long did you do this farm work? 
____________________________________________  
 
10. Are you working now? Y/N ________ 

11. I f yes, what kind of work are you doing now? ________________________________  
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            Survey # ________ 
12. Do you smoke or chew tobacco? Y/N ________  What do you smoke or chew?    
_____________________________________________________________________________   
      Did you used to smoke or chew tobacco? Y/N ________   What did you used to  
       smoke or chew? __________________________________________________________ 
      What are the total number of years you have been smoking? ________ 
      What are the total number of years you have been chewing? ________ 
13. Do you drink liquor, beer, or wine? Y/N ________  What do you mostly drink?  
_____________________________________________________________________________  
      Did you used to drink liquor, beer or wine? Y/N ________   
      What did you used to drink? ________________________________________________ 
      What are the total number of years that you have been drinking? ________ 

 

Interviewer use a check mark .…  
14.When you need medical attention, where do you go? 
a) local clinic ________ 
b) private doctor ________ 
c) hospital emergency room ________ 
d) urgent care center ________ 
e) company nurse ________  
f) local healer ________ who would that be and what is their title?_______________________    
g) take care of it at home ________    
h) other___________________________________________________   
 
15. How often do you get medical attention?  
a) at least once a month ________  
b) every three months ________  
c) every six months ________  
d) once a year checkup ________  
e) only go when I don’t feel well ________   
f) don’t go to the doctor ________ 
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Survey # ________ 
15A.  I f you live w ith a child or children, spouse, parent, or friend or friends:  
When they need medical attention, where do they go? 
a) local clinic ________ 
b) private doctor ________ 
c) hospital emergency room ________ 
d) urgent care center ________ 
e) company nurse ________  
f) local healer ________ who would that be and what is their title?_______________________    
g) take care of it at home ________    
h) other___________________________________________________   
 
16. Do you get preventive checkups like:  
a) mammograms? (women) ________ 
b) PAP smears? (women) ________ 
c) blood pressure check ups? ________   
d) cholesterol checks? ________ 
e) prostate exams? (men) ________  
 
17. Do you think you are getting good health care from whomever you see?  
Y/N ________    

17A. I f not, why not? ___________________________________________________________  
17B. Do you have to travel long distances for healthcare? Y/N ________   
If yes, how far do you travel? _____________________________________________________ 
 
18. Do you feel that you are in: 
a) excellent health? ________ 
b) good health? ________ 
c) fair health? ________ 
d) poor health? ________ 
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Survey # ________ 
19. Why are you in (either excellent, good, fair, or poor) health?  _________________ 
_____________________________________________________________________________  
 
20. When you were doing farm work, did you bring home pesticide containers?  
Y/N ______    
20A. I f yes, what did you use them for? 
a) to hold drinking water ________ 
b) to hold laundry detergent ________ 
c) as a trash can ________ 
d) as a place to keep clothing or children’s clothing, like underwear, socks, or other clothing? __  
    if yes, what types of clothing? _______________________________________________ 
e) as a place to store food like sugar, flour, or other food? ________  
    if yes, what types of food? __________________________________________________ 
g) other use ____________________________________________________________________ 
 
21. Do you or anyone in your household suffer from any of the following conditions? 
a) allergies ________    if yes, who? _______________________________ 
b) frequent sinus problems ________ if yes, who? _______________________________ 
c) throat problems like coughing ________ if yes, who? _______________________________ 
d) ear aches or ear infections ________ if yes, who? _______________________________ 
e) frequent infections ________  if yes, who? _______________________________ 
f) skin problems, recurrent rashes ________ if yes, who? _______________________________ 
 
22. Do you or anyone in your household suffer from: 
a) a lot of coughing? ________ if yes, who? _____________________________________ 
b) spitting up blood? ________ if yes, who? _____________________________________ 
22A. I f yes, is there a pan by the bed for spitting? Y/N ________ 
If yes, what’s that experience like? _________________________________________________ 
_____________________________________________________________________________ 
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Survey # ________ 
23. Do any of your farmworker relatives or friends outside of your household have 
these same health problems?  
a) a lot of coughing ________ if yes, who? _____________________________________ 
b) spitting up blood ________ if yes, who? _____________________________________ 
23A. Do they have a pan by their bed for spitting? Y/N ________ 
23B.  Do they have any other health problems?  Y/N ________  If yes, what are they? 
______________________________________________________________________ 
23C.  Could you refer them to us to participate in the survey? 
_____________________________________________________________________________ 
(Interviewer make sure the referred person worked on Lake Apopka farms.) 

 
24. Do you or anyone in your household have problems with: 
a) skin? ________    if yes, who and what problem?_______________________ 
b) finger nails? ________  if yes, who and what problem?_______________________ 
c) toe nails? ________  if yes, who and what problem?_______________________ 
d) hair? ________   if yes, who and what problem?_______________________ 
e) has or had skin cancer? ________ if yes, who and what problem?_______________________ 
                                                             
25. Do you or anyone in your household suffer from: 
a) asthma? ________   if yes, who? _____________________________________ 
b) emphysema? ________  if yes, who? _____________________________________ 
 
26. Do you or anyone in your household get frequent infections? Y/N ________   
If yes, who? __________________________  If yes, what kind of infections? ____________ 
_____________________________________________________________________________ 
  
27.  Do you or anyone in your household have, or ever had cancer? Y/N ________   
If yes, who?  _______________________  If yes, what kind of cancer? ___________________ 
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Survey # ________ 
28. Do you or anyone in your household have urinary problems? 
a) having to go to the bathroom a lot ________ if yes, who? _________________________ 
b) urinary tract or bladder infections ________ if yes, who? _________________________ 
c) urinary urgency at night ________                      if yes, who? _________________________  

           
 
29. Is anyone in the household overweight? Y/N ________  If yes, who? ___________  
_____________________________________________________________________________ 
29A. Do they have any health problems related to their weight? Y/N ________  If yes, 
what is/are the problem(s)? ______________________________________________________ 
29B. Is anyone in the household underweight?  Y/N ________  If yes, who? _________ 
__________________________________________________________________ 
29C. Do they have any health problems related to their weight? Y/N ________  If yes,  
what is/are the problem(s)? ______________________________________________________ 
 
30. Do you have children? Y/N ________ 
a) If yes, how many? ________ 
b) How many of  your children have a learning disability? ________     
c) What is the learning disability? _________________________________________________ 
  
d) How do you know they have this disability or disabilities?_____________________________ 
_____________________________________________________________________________ 
  
31. Do you have grandchildren? Y/N ________ 
a) If yes, how many? ________ 
b) How many of your grandchildren have a learning disability? ________      
c) What is the learning disability? _________________________________________________  
d) How do you know they have this disability or disabilities? ____________________________ 
_____________________________________________________________________________ 
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Survey # ________ 
32. Do you or anyone in your household suffer from any of the following conditions? 
a) sadness a lot ________   if yes, who? ______________________________ 
b) nervous for no apparent reason ______  if yes, who? _____________________________ 
c) uncontrollable anger ________  if yes, who? ______________________________ 
d) loss of memory ________   if yes, who? ______________________________ 
 
33. Do you or anyone in your household suffer from: 
a) arthritis? ________   if yes, who? _______________________________ 
b) rheumatism? ________   if yes, who? _______________________________ 
 
34. Was anybody in the family born with a birth defect? Y/N ________ 
a) cleft palate ________   if yes, who? _____________________________ 
b) cleft lip ________    if yes, who? _____________________________ 
c) different shaped hands or fingers ______ if yes, who? _____________________________ 
d) different shaped feet or toes ________ if yes, who? _____________________________ 
e) other_________________________ if yes, who? _____________________________ 
34A. Was there any reason given by the doctor for this birth defect(s)? Y/N ________  
34B. I f yes, what was the reason? ______________________________________________ 
 
35. Do you or anyone in your household have digestion problems like: 
a) frequent nausea? ________  if yes, who? _______________________________ 
b) frequent vomiting? ________  if yes, who? _______________________________ 
c) stomach pain? ________   if yes, who? _______________________________ 
d) liver disease? ________   if yes, who? _______________________________ 
e) acid reflux? ________   if yes, who? _______________________________ 
f) other? ________________________ if yes, who? _______________________________ 
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Survey # ________ 
36. Do you or anyone in your household have bowel problems like:  
a) diarrhea? ________   if yes, who? _______________________________ 
b) constipation? ________   if yes, who? _______________________________ 
c) change in bowel movements? ________ if yes, who? _______________________________ 
d) blood in the stool? ________  if yes, who? _______________________________ 
e) other? ______________________  if yes, who? _______________________________ 
 
37. Did you and your partner have reproductive problems? Y/N ________ 
If yes: 
a) couldn’t conceive ________ 
b) a problem of sterility ________ 
c) a problem of infertility ________ 
d) other ______________  (please 
explain)_______________________________________________________________________ 
_____________________________________________________________________________ 
37A. Was any reason given by the doctor to explain the reproductive problems?  
Y/N _____  If yes, explain ________________________________________________________ 
 
38. Did you (or your partner) experience one or more problem pregnancies?  
Y/N ________ 
If yes: 
a) complicated pregnancy ________ how many? ________ explain _______________________ 
_____________________________________________________________________________ 
b) child died at childbirth ________ how many? ________ explain _______________________ 
_____________________________________________________________________________ 
c) child died shortly after birth ________ how many? ________  explain ___________________ 
_____________________________________________________________________________ 
d) miscarriage ________ how many? ________  explain ________________________________ 
_____________________________________________________________________________ 
e) other type of problem(s)? ________ explain _______________________________________ 
_____________________________________________________________________________ 
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Survey # ________ 
38A. Was any reason given by the doctor to explain the difficult pregnancy? 
Y/N ________ If yes, explain _____________________________________________________  

     
39. Do you or anyone in your household have problems with their blood like: 
a) extreme  tiredness? ________ if yes, who? _____________________________________ 
b) leukemia? ________  if yes, who? _____________________________________ 
c) sickle cell? ________  if yes, who? _____________________________________ 
d) other? ________   if yes, explain ____________________________________  
 
40. Do you or anyone in the household often have swollen glands? Y/N ________    
If yes, who? ___________________________________________________________________ 
 
41. Do you or anyone in the household have diabetes? Y/N ________  If yes, who? 
_____________________________________________________________________________ 
 
42. Do you or anyone in the household have: 
a) a thyroid problem (either too fast or too slow)? ________  if yes, who? _________________ 
b) a goiter or an unusual growth? ________  if yes, who? ______________________________    
                
43. Do you or anyone in your family suffer from lupus? Y/N ________  
If yes, who? ___________________________________________________________________ 
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Survey # ________ 
44. Were you exposed to pesticides or chemicals where you worked?  
Y/N ________    Not sure ________  
44A. In what way(s) were you exposed to pesticides or chemicals in the workplace?   
Interviewer:  read entire list, check all that apply. 
a) Being sprayed by an airplane or drift from its spray ________  
b) Entered an area after not being informed it was sprayed ________ 
c) Touched plants that were wet, or worked in the fields where plants were wet from pesticides, 
morning dew or rain ________ 
d) Through hands/skin lacerations ________ 
e) By not washing hands ________ 
f) When planting, potting or replanting ________   
g) Through smell, breathing in, poor indoor ventilation ________ 
h) Washing/cleaning plants/ trees/ crops ________ 
i) Unpacking plants or cuttings ________                                               
j) Pesticides drift into where you live ________ 
k) Other ________ 
l) Don’t know ________   
44B.  Do you know what pesticides you were exposed to? Y/N ________  If yes, what was 
the name(s)? ______________________________________________________________ 
  
 
45. Do you feel that your exposures to pesticides have affected your health? 
Y/N ________    Not sure ________ 
45A. I f yes, do you feel these exposures are directly related to your current health 
problems? Y/N ________  If yes, please explain______________________________________ 
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Survey # ________ 
46. When you were exposed to pesticide chemicals, did you seek medical attention?  
Y/N ________ 
46A. I f yes, where did you go? 
a) local clinic ________ 
b) private doctor ________ 
c) hospital emergency room ________ 
d) urgent care center ________ 
e) company nurse ________ 
f) local healer ________ who would that be and what is their title?________________________   
g) took care of it at home ______ 
h) other _______________________________________________________________________ 
 
47. (Only if they sought medical attention) What did the doctor or health care provider 
tell you to do? _______________________________________________________  
_____________________________________________________________________________ 
 
48. (Only if they sought medical attention) Did that advice help 
you?_________________________________________________________________
________________________________________________________________ 
 
49. Did the doctor or health care provider ever diagnose you with pesticide poisoning? 
Y/N ________    Not sure ________ 
49A.  I f yes, do you have a copy of that diagnosis? Y/N ________ 
(Note:  We don’t need to see it now.) 
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Survey # ________ 
50. At the job, did you consistently wear any of the following protective gear or 
clothing: 
Interviewer:  read entire list, check all that apply. 
a) gloves? ________ 
b) clothing apron? ________ 
c) long pants? ________ 
d) long sleeved shirt? ________ 
e) a mask? ________ 
f) a hat? ________ 
g) safety glasses? ________ 
h) other? what did you wear? _____________________________________________________ 
 
51. Do you take a doctor’s prescription medicine for: 
Interviewer:  read entire list, check all that apply. 
a) blood pressure? ________  if yes, high? ________ or low? ________ 
b) cholesterol? ________ 
c) allergies? ________ 
d) chronic cough? ________ 
e) skin rash? ________ 
f) urinary infections? ________ 
g) bowel problems like diarrhea or constipation? ________  
h) extended sadness or depression? ________ 
i) being nervous? ________ 
j) arthritis? ________ 
k) rheumatism? ________ 
l) diabetes? ________ 
m) thyroid? ________  if yes, too fast? ________ or too slow? ________ 
n) lupus? ________ 
o) other? _____________________________________________________________________ 
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                                                                                            Survey # ________                 
51A. Are you taking prescription medicine for anything else? Y/N ________  If yes, for 
what condition? ________________________________________________________________ 
 
52. Do you often use over-the-counter drugstore medicine(s) like: 
a) cough drops? ________ 
b) cough syrup? ________  
c) aspirin? ________ Tylenol? ________ Advil? ________ another pain reliever? ________ 
d) eye drops? ________ 
e) skin cream for rashes? ________ 
f) other? ________  if yes, what do you use? ________________________________________   
 
53. Do you use treatments or remedies that you make at home? Y/N ________  If yes, 
what do you use? _____________________________ What does it help?__________________ 
_____________________________________________________________________________ 
 
54. Do you eat any of the following varieties that are caught in the waterways of Lake 
Apopka? 
a) fish ________ 
b) turtle ________ 
c) raccoons ________ 
d) rabbits ________ 
e) alligators ________ 
f) wild vegetables ________ 
54A. I f yes, how often do you eat these varieties caught in the waterways of Lake 
Apopka? 
a) once a week ________ 
b) twice a week ________ 
c) three or more times a week ________  
d) once a month ________ 
e) twice a month ________ 
f) year round ________    

 
 
 

Survey # ________ 
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54B. Did you used to eat any of the following varieties that are caught in the 
waterways of Lake Apopka? 
a) fish ________ 
b) turtle ________ 
c) raccoons ________ 
d) rabbits ________ 
e) alligators ________ 
f) wild vegetables ________                                                     
54C. How often did you used to eat these varieties caught in the waterways of Lake 
Apopka? 
a) once a week ________  
b) twice a week ________  
c) three or more times a week ________  
d) once a month ________ 
e) twice a month ________ 
f) year round ________  
 
55. Is there anything else you would like to tell me about your work experiences, your 
health or your family’s health? Y/N ________  If yes, explain ___________________ 
_____________________________________________________________________________ 
_____________________________________________________________________________ 
                                                            
56. Is your house near any of the following? 
a) an industrial landfill ________  Don’t Know ________ 
b) a Superfund site ________  Don’t Know ________ 
c) a medical incinerator ________  Don’t Know ________   
 
57. Where does your home drinking water come from?  
a) the city or town ________    b) a well ________    c) Not Sure ________  
 

Thank you very much for participating in  
the Lake Apopka Farmworkers Environmental Health Project. 

We really appreciate your time and your help. 
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