
Pesticide Drift in Florida: 
School Children Still At Risk
For the second year in row, toxic 
pesticides have been found in the air 
near a Florida elementary school.
A year and a half  ago, two St. Augustine high 
school students made headlines in Florida 
and around the country when they measured 
potentially harmful levels of  pesticides in the 
air near South Woods Elementary School in 
Hastings. Now, new air monitoring results from 
the same site reveal that the problem has not 
gone away, and is actually more extensive than 
previously thought.

The new test results show that in October, 
November, and December 2007, the air 
in Hastings was contaminated with four 
pesticides: endosulfan, diazinon, trifl uralin, and 
chlorothalonil. Of  these, two are neurotoxins, 
two are suspected carcinogens, and three are 
or will soon be banned in Europe. Endosulfan, 
the pesticide of  greatest concern, was found 
in 87% of  the samples, and in amounts that 
exceeded levels of  concern on several days.

Concerned residents collected the air samples 
using a Drift Catcher—a simple air sampling 
system that works like a vacuum cleaner, sucking 
air through tubes packed with an absorbent resin 
that traps pesticides present in the air. The resin 
is then analyzed for a number of  pesticides. 

In both years, the Drift Catcher was set up at a 
home surrounded by fi elds of  Chinese cabbage. 
Sampling began when pesticide applications 
were observed in the adjacent fi elds, and 
continued for several days to months. In 2006, 
eight samples were collected from Dec. 6–14, and 
in 2007, 39 samples were collected between Oct. 1 
and Dec. 6. 

For more information about this study, including full details of  the sampling and analysis, data tables, and graphs of  daily pesticide air 
concentrations, visit http://www.panna.org/drift/catcher/results/hastings07 and download the full technical report, “Air Monitoring in Hastings, 
Florida, October 1–December 6, 2007: Technical Report.” © 2008, Pesticide Action Network North America, www.panna.org.

 An air monitoring device called 
a Drift Catcher was stationed 
near South Woods Elementary 
School in Hastings, FL. The 
area is surrounded by fi elds of 
Chinese cabbage that are sprayed 
regularly with toxic pesticides. The 
Drift Catcher showed that these 
chemicals drift away from the 
fi elds and into areas where people 
will breathe them.
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EPA Toxicity Ratings for the Pesticides Found in Hastings

Pesticide Acute Oral 
Toxicity

Acute  Inhalation
Toxicity

Eye 
Irritation Cancer Rating

Endosulfan High Moderate Severe Not Carcinogenic
Diazinon Slight Slight Minimal Not Carcinogenic
Trifl uralin Not Toxic Slight Minimal Possible
Chlorothalonil Not Toxic Moderate Severe Probable
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Cabbage
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People in Hastings are exposed to a toxic cocktail of pesticides, including 
endosulfan, a dangerous nerve poison, banned in many parts of the world.

Students and local residents are exposed to multiple 
pesticides in the air they breathe.
In the fi rst year of  monitoring, three pesticides were found: 
endosulfan, diazinon, and trifl uralin. The amounts of  the 
neurotoxic insecticides endosulfan and diazinon in the air 
exceeded infant levels of  concern in 38% and 63% of  samples, 
respectively.1 This year, in addition to theses chemicals, the 
fungicide chlorothalonil—a probable carcinogen—was also 
found. All samples contained at least one pesticide, and three or 
more pesticides were found in 74% of  the 39 samples, indicating 
that people in the area are regularly exposed to multiple pesticides 
at the same time. 

These results may only represent the tip of  the iceberg, since 
sampling took place for only part of  the year, and only a fraction 
of  the more than 1,000 pesticide active ingredients approved for 
use can be detected by these methods. 

These results are certainly cause for concern, and not 
just for parents in Hastings. With towns and cities 
expanding into areas once dominated by agriculture, 
this situation is becoming more and more common. 
The results we obtained in Hastings are likely to 
be representative of  the situation in many suburban 
and rural communities.

“

” —Karl Tupper,
PANNA Staff Scientist

1 For full details of  the 2006 Drift Catching in Hastings, please see   “Air 
Monitoring in Hastings, Florida, December 6-14, 2006,” available at http:
//www.panna.org/drift/catcher/results/DCHastingsFL06. 
2 Please refer to the full technical report on the 2007 Drift Catching for the 
complete details of  the calculation of  levels of  concern. 

Most pesticides were detected in most samples

Endosulfan 

87% of 
samples

Max: 1376 ng/m3

Average: 248 ng/m3

23% of 
samples

Diazinon

Max: 575 ng/m3

Average: 42 ng/m3

Trifl uralin

92% of 
samples

Max: 136 ng/m3

Average: 23 ng/m3

Chlorothalonil
85% of 

samples

Max: 555 ng/m3

Average: 107 ng/m3

 Detection Limits (ng/m3):  Endosulfan, 1.7; Diazinon, 8.6; Trifl uralin, 6.5; Chlorothalonil, 2.5.

I would hope that any parent with children at South 
Woods Elementary would not look the other way. 
I don’t think school offi cials can deny or discredit 
anyone over this issue anymore. This problem is 
not going to just go away and cannot be ignored any 
longer.

“
” —James B. Hunt,

Hastings resident

Airborne concentrations of pesticides frequently 
exceeded levels of concern.
Whether the pesticide levels observed in Hastings are high 
enough to cause harm is unknown—few studies have been 
done directly quantifying the effects of  pesticides on humans. 
Instead, EPA scientists use animal testing to estimate acceptable 
levels of  pesticide exposure for humans. Based on such studies, 
regulators estimate levels of  concern, above which the risk of  
harm is considered unacceptably high. 

Pesticide Action Network North America (PANNA) has derived 
levels of  concern for the four pesticides found in Hastings 
based on U.S. Environmental Protection Agency (EPA) data and 
methodologies developed by the EPA and California’s Offi ce 
of  Environmental Health Hazard Assessment.2 These levels of  
concern assume exposure to one chemical at a time. They do 
not account for possible synergistic effects from exposure to 

multiple pesticides simultaneously or cumulative 
effects of  repeated exposure.

This year, endosulfan, a highly toxic insecticide, 
was found in 34 of  the 39 samples (87%). The 
infant level of  concern of  340 ng/m3 was 
exceeded in 23% of  samples and 21% exceeded 
the level of  concern for seven-year-olds  of  500 
ng/m3. Endosulfan levels exceeded 1,000 ng/m3

on three days. 

Diazinon, an insecticide that like endosulfan 
is also a neurotoxin, was found in 21% of  the samples.  Four 
samples had levels that exceeded the infant level of  concern of  
145 ng/m3. Two samples exceeded the seven-year-old level of  
concern of  220 ng/m3, and one sample exceeded the level of  
concern for adults of  335 ng/m3.

The other pesticides, trifl uralin and chlorothalonil, were found 
in 92% and 85% of  samples, respectively, but not in amounts 
that exceeded acute levels of  concern. 

This picture shows the 
manifold of PANNA’s 
Drift Catcher with sample 
tubes attached. Its design 
is based on air sampling 
equipment used by 
the state of California. 
The experiment used 
sampling methods that 
were developed by the 
National Institute for 
Occupational Safety and 
Health and the California 
Air Resources Board.



Endosulfan is an antiquated organochlorine insecticide that 
has already been banned in many parts of  the world including 
the European Union, much of  Africa, and parts of  India. A 
global ban is currently being negotiated under the Stockholm 
Convention on Persistent Organic Pollutants. In the US, 
endosulfan is a restricted use pesticide, meaning it can only 
be used under strict regulations. Home and garden products 
containing this pesticide have been banned since 2000. The 
EPA is currently considering banning all remaining uses, as is 
the government of  Canada.

Like related organochlorine insecticides that were banned long 
ago, endosulfan is a nerve poison. It is highly acutely toxic to 
humans, and large doses can cause tremors, convulsions, loss 
of  coordination, difficulty breathing, nausea, vomiting, and 
diarrhea. In severe cases, unconsciousness, seizures, brain 
damage, and even death can occur. Growers do not need endosulfan.

Around the world, farmers have successfully moved away 
from endosulfan. Its use is declining on most crops in the 
U.S. as well, as growers move to safer and more effective 
alternatives.  It is not commonly used on Chinese cabbage, 
nor is it among the insecticides recommended by Florida’s 
agricultural extension service for this crop.  No endosulfan 
has been used on Chinese cabbage grown in California 
since 2002. 

Fresh tomato growers in Florida are the exception to this 
downward trend, even though the EPA has estimated that 
canceling this use would result in a loss of  only 0.02–0.7% 
of  the total value of  the state’s crop. These growers have 
increased their use of  this toxic chemical 10-fold since 
1998, while their counterparts in California have managed 
to reduce their use 10-fold over the same period. 

Endosulfan: Unnecessary, Unsafe, and Unacceptable

Diazinon, Trifluralin & Chlorothalonil:  Additional Cause for Concern
Diazinon is an insecticide that is banned in the European 
Union but is still used in the U.S. At one time it was the most 
popular home and garden insecticide, but these uses were 
cancelled by the EPA in 2004 because the risks to children 
were too high. Diazinon, like all organophosphate insecticides, 
is a neurotoxin that inhibits acetyl cholinesterase, an enzyme 
necessary for the proper transmission of  nerve impulses. 
Symptoms of  acute poisoning range from headache, nausea, 
and vomiting to loss of  consciousness, seizures, and death, 
depending on the dose. Diazinon may also trigger the onset 
of  asthma in people who have never had it, or make symptoms 
worse in those who already do. Women exposed to diazinon 
are at increased risk for gestational diabetes. Diazinon is also 
a developmental neurotoxicant in mammals, affecting nervous 
system development in young and unborn animals at exposure 
levels less than those that cause signs of  poisoning in adults. 

Trifluralin is an herbicide used in both agricultural and residential 
settings in the U.S. All uses of  this chemical will be banned in 
Europe after March 2009. The EPA has put trifluralin in its lowest 
toxicity category but ranks it as a “possible” carcinogen based on 
animal studies.

Chlorothalonil is a fungicide used on a variety crops in the U.S. 
It is not acutely toxic by ingestion, but it is when inhaled. In even 
the smallest amounts that have ever been tested, chlorothalonil 
causes signs of  sickness in lab animals when inhaled. Long-term 
feeding studies consistently show that chlorothalonil attacks the 
kidneys and, to a lesser extent, the stomach, sometimes causing 
tumors and cancer. For this reason, the EPA considers it to be a 
“probable” carcinogen.  Several cases of  severe allergic reactions 
to chlorothalonil have been documented, including one death. It is 
also a severe eye irritant. 

Numerous health impacts are associated with 
long-term low-dose exposure to endosulfan as 
well. It is an endocrine disruptor, meaning that it 
can interfere with the body’s hormone system. It 
is also a developmental neurotoxicant, meaning 

even low levels can interfere with the development of  the nervous 
system. In animal studies, immature animals are more sensitive to 
these effects than adults, and males are more susepectible than 
females. Few studies have examined human exposure, but one 
recent study of  pregnant women in California found that those 
who live closest to endosulfan applications are up to six times more 
likely to give birth to a child who develops autism.3 Exposure to 
endosulfan in the womb has been linked to birth defects of  the male 
reproductive system, and chronically exposed boys in India were 
found to have delayed puberty and depressed testosterone levels.
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3 Roberts EM et al. 2007. Environmental Health Perspectives, 115:1482-9.



The Path Away From Pesticides
and Towards Sustainable Agriculture
Children in Hastings deserve a school environment that is free of  pesticides, and residents 
deserve to breathe air that is free of  carcinogens. Likewise, farmers need to be able to grow food 
profitably, and efforts to grow food safely and sustainably deserve everyone’s full support.

Several measures can be taken to reduce or eliminate the threat posed by drifting pesticides, 
and many of  these do not put additional economic burdens on farmers who are already 
struggling to make ends meet.  While not sufficient by itself, an excellent step in the right 
direction would be for the EPA to fund the University of  Florida’s Institute of  Food 
and Agricultural Science (IFAS) proposal to create a “Good Neighbor Program”. This 
program is described in the sidebar.

The IFAS Good Neighbor Program
The University of Florida’s Institute of Food 
and Agricultural Sciences (IFAS) is designing 
a program that seeks to foster partnerships 
between schools and nearby farmers. The 
Good Neighbor Program aims to increase 
protection from pesticide exposure for over 
16.6 million school children state-wide.
The program first proposes to do a 
broad survey of Florida schools to better 
understand what kind of exposure schools 
may be facing.  Then, in close collaboration 
with local county extension agents, growers 
and schools will work together to develop a 
set of “Good Neighbor Practices” aimed at 
reducing the risks associated with pesticide 
drift around sensitive sites like schools. 
The exact recommendations and their 
implementation may look different in 
every partnership.  Some may establish 
“buffer zones,” designating areas around 
schools where pesticides should not 
be applied.  They may also include the 
adoption of Integrated Pest Management 
(IPM) techniques, which encourage the 
use of biologically-based and low-impact 
pesticides to the greatest extent possible.  
Above all, the Good Neighbor Program 
seeks to build and reinforce relationships, 
so that students, growers and communities 
alike are able to thrive.
A second element of the proposal involves 
collecting and analyzing air samples from 
areas near selected fields to confirm the 
effectiveness of Good Neighbor Practices.
Pending funding, the pilot project will begin in 
the fall of 2008 at South Woods Elementary 
School, where PANNA documented the 
pesticide drift described in this report. We 
are hopeful that significant reductions in drift 
can be achieved with this program.

Recommendations for the state:
• Make funding and training available 

to farmers transitioning  to organic 
agriculture.

• Help develop markets for organically 
grown produce.

• Give residents the right to know what 
pesticides are being used in their 
communities.

• Initiate a pesticide air monitoring 
program similar to those already in 
place in California and Washington. 

• Avoid building new schools next to 
pesticide-intensive agricultural sites.

• Mandate pesticide-free zones around 
schools and other sensitive sites. 

Recommendations for the EPA 
and USDA:
• Follow the lead of  other countries and 

phaseout endosulfan and diazinon. 
• Require a comprehensive 

reassessment of  chlorothalonil, 
including long-term inhalation 
toxicity testing.

• Take steps to reduce pesticide drift 
including post-application drift. No-
spray protection zones  should be 
required around schools for drift-
prone, toxic pesticides.

• Invest more in research and 
development for sustainable, organic 
agriculture.  Set up a program to 
provide financial assistance as well as 
extension and marketing services to  
farmers who grow organically.

• When awarding soil conservation 
grants and other funds that 
pay farmers to keep land out 
of  production, give priority to 
applications that would protect land 
adjacent to schools.

Recommendations for St. Johns 
County:
• Work with local growers to find ways 

to reduce or eliminate the use of  toxic, 
drift-prone pesticides near  schools. 
Possible measures include:
• Provide incentives to convert the 

fields closest to schools to organic 
production or to practice ecological 
pest management (EPM).

• Request that growers apply 
pesticides only on days when the 
school is not in use and notify 
the school of  all applications in 
advance.

• Keep school children inside during 
pesticide applications and for several 
days afterward. Notify parents of  
impending applications.

• Promote local farmers’ markets and  
encourage residents to buy organic, 
local, and fairly-produced foods.

As an individual you can:
• Support pesticide-free farming by 

buying organic food. Shopping at 
farmers’ markets is an excellent way to 
interact with local farmers and ensure 
that more of  your money goes directly 
to them. Let farmers know how 
you feel about pesticide use in your 
community.

• Get organized. Tell your local, state, 
and national representatives that you 
don’t want pesticides drifting through 
your neighborhood and around your 
school. Demand that they take action 
to protect children.

Maybe now the school board will 
recognize the pesticide problem and 
take more serious actions to prevent 
future drift.

“
” —Alex  Lowe,

tested Hastings air for 
pesticides in 2006


