
Secondhand Pesticides
Airborne Pesticide Drift

in California

by Susan Kegley, Ph.D.
Pesticide Action Network North America

Anne Katten, M.P.H.
California Rural Legal Assistance Foundation

Marion Moses, M.D.
Pesticide Education Center

One in a series of reports by Californians for Pesticide Reform



Acknowledgments
Many individuals contributed comments, insights, experience and hard work 
to this report, among them David Chatfi eld, Tracey Brieger, Lauren Gwin, 
Monica Moore, Elizabeth Stover, Limor Geisler, Sandra Sarrouf, Grace Ma, 
Pamela Laurence, Teresa DeAnda, Lucy Huizar, Guadelupe Hernandez, Bill 
Walker, Emily Heath, Geoff Marcy and Tim Palmer. We thank Elinor Fanning, 
Michael Graf, Michael Lozeau, Carlos Davidson and many agency staff for 
helpful technical discussions.

We gratefully acknowledge Michael Majewski, Ph.D., Mike Meuter, J.D., and 
others for providing technical review of draft chapters, noting that review does 
not necessarily indicate endorsement of the conclusions or recommendations 
presented.

Brenda J. Willoughby (PAN) formatted this report for publication. Michele 
Wright provided copy editing and proofi ng, with additional proofi ng by 
Elizabeth Stover, Norm Kaethler and Martha Olson Jarocki. 

Grants from the Beldon Fund, The California Wellness Foundation, the 
Columbia Foundation, the David B. Gold Foundation, the Clarence E. Heller 
Foundation and the David L. Klein, Jr. Foundation supported the work for 
this report.

The authors bear responsibility for any factual errors. Recommendations 
and views expressed are those of Pesticide Action Network, California Rural 
Legal Assistance Foundation, Pesticide Education Center and Californians for 
Pesticide Reform and do not necessarily represent those of funders.

Authors
Susan Kegley, Ph.D., Pesticide Action Network
Dr. Kegley is a chemist and has been a staff scientist with the Pesticide Action 
Network since 1998. She works on pesticide policy at the state and national 
level, analyzing monitoring data, toxicology information, and pesticide use 
data to document effects of pesticides on human health and the environment. 
She can be reached at skegley@panna.org.

Anne Katten, M.P.H., California Rural Legal Assistance Foundation
Anne Katten is an industrial hygienist (work safety specialist) who has worked 
for CRLA Foundation for the past 12 years. Her research and advocacy 
work includes oversight and advocacy on pesticide and work health policy 
development and enforcement. She can be reached at akatten@cal.net.

Marion Moses, M.D., Pesticide Education Center
Dr. Moses is a physician with the Pesticide Education Center in San Francisco. 
Her interest in pesticides began with her work with Cesar Chavez and the 
UFW in the 1960s. She can be reached at pec@igc.org.

© 2003 by Pesticide Action Network North America. Permission is granted to reproduce portions of this report, 
provided the title and publishing organizations—Pesticide Action Network, California Rural Legal Assistance Founda-
tion, Pesticide Education Center and Californians for Pesticide Reform—are acknowledged. The graphic of the lungs 
on page 21 was reprinted with permission ©2003 American Lung Association. For more information on how you can 
support to fi ght lung disease, the third leading cause of death in the U.S., please contact The American Lung Associa-
tion at 1-800-LUNG-USA (1-800-586-4872) or visit the website at www.lungusa.org.

Printed on recycled paper.

ARB California Air Resources Board
CAC County Agricultural Commissioner
Cal EPA California Environmental Protection Agency
CDFA California Department of Food and 

Agriculture
CIMIS California Irrigation Management 

Information System 
CPR Californians for Pesticide Reform
CRLA California Rural Legal Assistance Inc.
CRLAF California Rural Legal Assistance 

Foundation
DHS California Department of Health Services
DPR California Department of Pesticide 

Regulation
ECOSLO Environmental Center of San Luis Obispo
EWG Environmental Working Group
FQPA Federal Food Quality Protection Act of 1996
H2S Hydrogen sulfi de, a breakdown product of 

metam sodium
HAP Hazardous Air Pollutant, as defi ned by U.S. 

EPA (see page 47)
HAP-TAC Hazardous Air Pollutant that is also listed 

as a California Toxic Air Contaminant
HQ Hazard Quotient (see pages 22 and 23)
IRED Interim Reregistration Eligibility Decision
OEHHA California Offi ce of Environmental Health 

Hazard Assessment
LOAEL Lowest Observed Adverse Effect Level (see 

page 57)
LOD Limits of Detection (see page 61)
LOEL Lowest Observed Effect Level (see page 57)
LOQ Limits of Quantitation (see page 61)
MIC Methyl isocyanate, a breakdown product of 

metam sodium
MITC Methyl isothiocyanate, a breakdown 

product of metam sodium
NAR Neighbors at Risk
NIOSH National Institute for Occupational Safety 

and Health
NOAEL No Observed Adverse Effect Level (see page 

57)
NOEL No Observed Effect Level (see page 57)
PAN Pesticide Action Network 
RED Reregistration Eligibility Decision
REL Reference Exposure Level (see pages 20 

and 23)
RfC Reference Concentration (see page 23)
SRP Scientifi c Review Panel for Toxic Air 

Contaminants (see page 47)
TAC Toxic Air Contaminant (see page 47)
U.S. EPA United States Environmental Protection 

Agency
USGS United States Geological Survey
Vp Vapor pressure (see Table 1-5, page 20)

Abbreviations



Table of Contents
Executive Summary ......................................................................................................................................................1

Widespread pesticide drift affects diverse communities across California ..................................................................1
Pesticide concentrations in air frequently exceed levels of health concern..................................................................2
Present and proposed regulatory strategies do not protect public health and the environment....................................4
Recommendations ................................................................................................................................................6

1. Introduction: Widespread Pesticide Drift Affects Diverse Communities Across California .........7

Drift-prone pesticides are widely used in California ...............................................................................................7
Exposure to secondhand pesticides causes adverse health effects...............................................................................8
Drift affects a diverse population .........................................................................................................................15
How much is too much? Determining “acceptable” concentrations........................................................................19

2.Pesticide Concentrations in Air Frequently Exceed Levels of Concern ............................................22

How much pesticide are you breathing? Air monitoring provides some answers ......................................................23
Fumigant pesticides pose serious risk of harm from drift .......................................................................................24
Drift from high-use insecticides and herbicides poses a particular hazard to children...............................................34
Multiple pesticides are frequently found in air samples..........................................................................................40

3.Present and Proposed Regulatory Strategies Do Not Protect Public Health and 
the Environment .........................................................................................................................................42

Regulatory defi nition of drift ignores 80–95% of total drift for volatile pesticides ...................................................42
Spray-drift controls are ineffective........................................................................................................................42
Post-application drift controls are almost non-existent ..........................................................................................47
DPR stalls effective regulation of the most drift-prone fumigant pesticides.............................................................49
A fundamentally different approach is necessary to solve the drift problem ............................................................52

4.Recommendations: Phase Out Problem Pesticides and Create Stronger Drift Controls.............53

At both the state and federal levels .......................................................................................................................53
In California ......................................................................................................................................................54
At the federal level ..............................................................................................................................................55

Appendix 1: Interpreting Human Health Studies ....................................................................................56

Appendix 2: Risk Assessment, Reference Exposure Levels (RELs), and Cancer 
Risk Calculations ..........................................................................................................................................57

Appendix 3: Air Monitoring Methods and Data ......................................................................................63

Appendix 4: Recent History of Methyl Bromide Restrictions in California .......................................72

References .........................................................................................................................................................73





Widespread pesticide drift affects 
diverse communities across 
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Widespread pesticide drift affects 

California
New analysis of pesticide drift in this report reveals 
that several widely used pesticides are regularly 
found far from their application sites at concentra-
tions that signifi cantly exceed acute and chronic ex-
posure levels deemed “safe” by regulatory agencies. 
Virtually everywhere pesticides are used, they drift 

away from their intended target and 
can persist for days and even months 
after application. These “second-
hand pesticides,” like secondhand 
cigarette smoke, can cause serious 
adverse health effects and are forced 
on others against their will. It’s time 
for California agriculture to kick the 
pesticide habit and for the agencies 
responsible to take action to protect 

public health by reducing and eliminating use of 
drift-prone pesticides.

Pesticide drift is any airborne movement of pesti-
cides (insecticides, herbicides, fungicides, etc.) away 
from the intended target, including droplets, dusts, 
volatilized vapor-phase pesticides, and pesticide-
contaminated soil particles. Sometimes drift is very 
noticeable as a cloud of spray droplets or dust dur-
ing application, or as an unpleasant odor afterwards. 
But it is frequently insidious—invisible to the eye 
and odorless—often persisting for days, weeks, or 
even months after application as volatile chemicals 
evaporate and contaminate the air.

California leads the U.S. in pesticide use, with more 
than 315 million pounds of pesticide active ingre-
dients sold in 2000. More than 90% of pesticides 
used in the state—products used as sprays, dusts, or 
gaseous fumigants—are prone to drift. In outdoor 
settings, airborne pesticides are carried away from 
the application site by wind and on windblown soil 
particles. Drifting pesticides can travel for miles, re-
sulting in widespread toxic air pollution. In indoor 
environments, vaporized pesticides can persist for 
months after an application, concentrating in the air 
closest to the fl oor—where children spend more of 
their time—and on plastic items such as children’s 
toys. 

Pesticide drift causes acute poisonings and 
chronic illness, with children most at risk
Pesticide drift causes many acute poisonings every 
year. Between 1997 and 2000, drift was responsible 
for half of all reported agricultural pesticide poison-
ings related to agricultural pesticide use and a quar-
ter of all reported pesticide poisonings. Many more 
drift-related poisonings occur but go unreported 
because victims and their physicians do not associate 
symptoms with pesticide applications. Physicians 
may not report the incident or the person affected 
may not seek or be able to afford medical care.

Acute poisonings are not the only problem. Expo-
sures to airborne pesticides at levels below those that 
create poisoning symptoms are far more common 
and affect many more people. Like exposure to sec-
ondhand cigarette smoke, exposure to airborne pes-
ticides may not necessarily make a person feel sick 
at the time, but can lead to increased incidence of 
any number of chronic diseases. Studies on the as-
sociation of chronic disease with pesticide exposures 
in both humans and laboratory animals suggest that 
pesticides can cause or contribute to asthma and 
other respiratory ailments, various types of cancer, 
neurological disorders, birth defects, miscarriages, 
and sterility. 

Children are more vulnerable to ill effects from 
pesticides than adults because their bodies are 
still growing and developing, and their ability to 
detoxify chemicals is limited. Their exposures to 
pesticides from all pathways (food, water, air, other) 
are likely to be higher, because they eat more food, 
drink more water, and breathe more air per pound 
of body weight. Exposures early in life can cause 
impaired growth and development, cancers, and 
lifelong disabilities.

Hundreds of thousands of Californians are at 
risk from pesticide drift
Analysis of pesticide air monitoring results and 
pesticide use data indicates that hundreds of thou-
sands of Californians live where they are at risk of 
ill health from pesticide drift (see Chapter 1). Due 
to their occupation, farmers and farmworkers are 
the most highly exposed groups, but urban and sub-
urban residents are also vulnerable. In urban areas, 
people are exposed through building fumigations 
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This report examines air monitoring data collected 
by DPR and the California Air Resources Board 
(ARB) for agricultural uses of the fumigants methyl 
bromide, metam sodium/methyl isothiocyanate 
(MITC), and 1,3-dichloropropene (Telone); the 
insecticides diazinon and chlorpyrifos; and the 
herbicide molinate. Near application sites (within 
30–500 feet), pesticide air concentrations exceeded 
acute RELs for MITC, chlorpyrifos, and diazinon 
for adults and children, and molinate for children 
(see Figure A). Ambient, seasonal concentrations in 
areas of high use but not adjacent to an application 
site surpassed sub-chronic RELs for methyl bromide 
and MITC for adults and children, and for chlor-
pyrifos, diazinon, and molinate for children (see 
Figure B). Chronic exposures to Telone projected 
from current use levels would substantially exceed 
the “acceptable” cancer risk of one in one million in 
high-use areas if use continues at the current level. 
The maps on page 26 show the distribution of use 
for these pesticides.

One further caveat remains. The levels determined 
to be “acceptable” by U.S. EPA and DPR are un-
likely to be fully health-protective. With a few ex-
ceptions, U.S. EPA and DPR evaluate pesticide tox-
icity and determine “acceptable” risk by evaluating 
risk from exposure to only one pesticide in isolation 
from any other toxicants. However, monitoring data 
show that simultaneous exposures to multiple pesti-
cides and other toxicants are common. It is unlikely 

Figure B
Seasonal exposures to pesticides in ambient air pose both cancer and non-cancer risks. 
In this plot, the dark bars represent the factor by which the measured concentrations of 
each pesticide in air exceed the sub-chronic Reference Exposure Level (REL) for a one-
year-old child. Cancer risk (light bars) only applies to 1,3-dichloropropene (Telone) and 
is given as a probability of the number of cancers expected per million people from 
exposure to the chemical at the measured levels over a lifetime. A cancer risk above 
one in one million is a level of concern.
Source: see Chapter 2.

Figure A
Acute, near-fi eld concentrations of most pesticides evaluated exceeded “acceptable” levels for 
both children and adults. In this plot, the bars represent the factor by which the measured 
concentrations exceed the acute Reference Exposure Level (REL) for a one-year-old child.
Source: see Chapter 2.

and pesticide applications in homes, yards, and gar-
dens. Those who live in suburbs on the agricultural–
urban  interface or who live or work in agricultural 
communities face high exposures from agricultural 
pesticide applications. Children who live or attend 
school near farmland are particularly vulnerable. 
Organic farmers suffer economic loss when they 
cannot market their crops as “certifi ed organic” due 
to pesticide drift from neighboring farms. Airborne 
pesticides also impact ecosystems, both adjacent to 
and quite distant from application sites.

Pesticide concentrations in air 
frequently exceed levels of 
health concern
New analysis presented in this report shows that 
Californians are routinely exposed to concentra-
tions of pesticides in air that exceed levels of health 
concern, often by large margins. Chapter 2 com-
pares concentrations of pesticides found in air after 
legal agricultural pesticide applications to Reference 
Exposure Levels (RELs)—concentrations the U.S. 
Environmental Protection Agency (U.S. EPA) or 
the California Department of Pesticide Regulation 
(DPR) deem unlikely to cause ill effects. We found 
that concentrations in air, both near and far from 
application sites, exceeded RELs for most chemicals 
evaluated for acute (short-term), sub-chronic (inter-
mediate term), and chronic (long-term) exposures.
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that exposures to multiple chemicals cause fewer 
health effects than exposure to a single chemical. 
In fact, the opposite is more likely, and additive or 
even synergistic effects can reasonably be anticipated. 
There are many other reasons RELs determined 
by U.S. EPA and DPR may be under-protective of 
human health. These include toxicity data gaps for 
many types of adverse effects, use of uncertainty 
factors that do not refl ect the real differences in 
susceptibility to toxic effects between humans and 
laboratory animals or between different individuals, 
and the undue infl uence of pesticide manufacturers 
and users on agencies conducting risk assessments. 
That the “acceptable” exposure to a single pesticide, 
or even a class of pesticides with a similar mecha-
nism of action, is determined by such a fl awed and  
unscientifi c process is far from reassuring.

Use of fumigant pesticides results in many 
acute poisonings and high seasonal exposures
The fumigant pesticides methyl bromide, metam 
sodium/MITC, and Telone pose the greatest risk 
of health effects from pesticide drift in California. 
Their major use is as pre-plant soil sterilants for a 
wide variety of crops, most notably strawberries, to-
matoes, carrots, and potatoes. Application is partic-
ularly high in the Central and South-Central Coast 
regions; Kern, Merced, and Fresno counties; and in 
Riverside and Imperial counties in the southeast.

Seasonal, ambient air monitoring studies in 2000 
and 2001 in areas of high methyl bromide use but 
not near any single application showed air concen-
trations exceeding the sub-chronic child REL by up 
to a factor of 8. No studies using reliable monitor-
ing techniques are available to evaluate near-fi eld 
exposures of methyl bromide under current use 
conditions.

Highly acutely toxic MITC/metam sodium has 
been responsible for multiple serious pesticide poi-
soning emergencies. In the Central Valley, neighbor-
hoods in Earlimart in November 1999 and Arvin in 
July 2002 were downwind of large applications of 
this pesticide. In Earlimart 173 people and in Arvin 
over 260 suffered burning eyes, nausea, headaches, 
dizziness, and vomiting. Over three years later, Ear-
limart residents are still experiencing effects from 
the poisoning. Monitoring studies indicate that even 
seasonal (sub-chronic) concentrations of MITC ex-
ceed levels of concern by up to a factor of 3.2 for a 
one-year-old child.

The major hazard associated with the fumigant 
Telone is increased cancer risk in high-use areas. 

Telone was banned in 1990 after air sampling 
revealed concentrations near Merced County ap-
plication sites that posed unacceptable cancer risks. 
However, the chemical was reintroduced in 1995, 
and use has continued to increase, resulting in in-
creased exposures and correspondingly higher can-
cer risk. In Kern County, lifetime cancer risks from 
exposure to average Telone concentrations measured 
in ambient air in 2000 ranged from 5 to 52 per mil-
lion, far in excess of the “acceptable” cancer risk of 
one in one million.

Neurotoxic insecticides pose a particular health 
hazard for children 
Two commonly used insecticides, diazinon and 
chlorpyrifos, are particularly hazardous to children. 
Where studies have been done, evidence from labo-
ratory animals shows that early-life exposure to low 
doses of this class of chemicals reduces development 
of neural connections. U.S. EPA is phasing out 
home use of both chlorpyrifos and diazinon because 
of their hazards to children, but most agricultural 
uses like those monitored by ARB are not affected. 
High exposures thus remain likely for those living in 
or near agricultural communities. Fresno, Monterey, 
Kern, and Imperial counties report the highest agri-
cultural use of diazinon, and Fresno, Kern, Tulare, 
and Kings counties the highest agricultural use of 
chlorpyrifos.

Air monitoring of these two pesticides demonstrates 
that people living near application sites are exposed 
to levels that exceed acute RELs for both adults 
and children. For diazinon, the peak concentration 
measured  72 feet from the fi eld boundary was 16 
times higher than the adult acute REL and 39 times 
higher than the acute child REL. For chlorpyrifos, 
the peak concentration measured 30 feet from the 
fi eld boundary was 8 times higher than the adult 
acute REL and 184 times higher than the child 
acute REL.

Sacramento Valley air contains rice herbicide 
linked to testicular damage and developmental 
neurotoxicity
Molinate, an herbicide applied almost exclusively 
to rice, is heavily used in the Sacramento Valley. 
U.S. EPA’s preliminary risk assessment identifi es 
it as a reproductive toxicant, neurotoxicant, and 
possible carcinogen. Developmental neurotoxicity 
is a concern for children. Air monitoring near an 
application of molinate to a Colusa County rice 
fi eld showed the peak concentration 30 feet from 
the fi eld boundary to be approximately equal to the 
adult acute REL and 22 times higher than the child 
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acute REL. The concentration 75 feet downwind of 
the fi eld at the end of the four-day monitoring pe-
riod was fi ve times the child acute REL.

Seasonal (sub-chronic) molinate exposures were 
estimated by measuring air concentrations in the 
Colusa County towns of Williams and Maxwell, 
somewhat distant from direct applications but in a 
region of high use. Over a nine-day period, average 
measured levels of molinate in air were about one-
fourth of the adult sub-chronic REL and 5.6 times 
the one-year-old child sub-chronic REL. It is impor-
tant to note that Maxwell and Williams are on the 
west side of the Sacramento Valley, approximately 
25 miles from the area of highest molinate use. 
 Seasonal concentrations are likely to be substantially 
higher in areas of higher molinate use.

Present and proposed regulatory 
strategies do not protect public 
Present and proposed regulatory 
strategies do not protect public 
Present and proposed regulatory 

health and the environment
strategies do not protect public 
health and the environment
strategies do not protect public 

Air monitoring data clearly show that pesticide con-
centrations in air exceed levels considered “safe” by 
regulatory agencies even when pesticides are applied 
according to label directions. Yet neither U.S. EPA 
nor DPR are taking suffi cient action to protect peo-
ple from secondhand pesticides. Chapter 3 examines 
U.S. EPA and DPR approaches for regulating both 
spray drift and post-application drift, and shows just 
how badly our regulatory agencies are failing to pro-
tect public health and the environment from toxic 
pesticide air pollution.

Regulatory defi nition of drift ignores 80-95% 
of total drift for volatile pesticides
The most obvious fl aw in both U.S. EPA and DPR 
regulatory processes for controlling drift is an overly 
narrow defi nition of drift that fails to include all 
forms of drift, and in some cases includes less than 
5% of the total amount of off-site airborne pesticide 
drift (see Figure C). U.S. EPA and DPR currently 
defi ne drift as the airborne, off-site movement of 
pesticides that occurs during and immediately after 
a pesticide application. Yet our detailed analysis of 
monitoring data shows that, for about 45% of total 
pesticides applied in California, the bulk of off-site 
pesticide movement occurs as the pesticide volatil-
izes (evaporates) after application. ARB monitoring 
data show that concentrations of pesticides in air 
peak between eight and 24 hours after the start of 
application, with concentrations declining over sev-
eral days to several weeks.

Data presented in this report make it clear that 
while controls at the time of application are neces-
sary to reduce application-related spray drift, such 
measures are not suffi cient to control post-applica-
tion drift of volatile pesticides. To adequately ad-
dress the full range of adverse effects caused by drift, 
post-application drift must be regulated as well as 
drift that occurs during applications.

Spray drift controls are ineffective
Present label language on pesticide products does 
not adequately control spray drift that occurs during 
applications. In 2000, U.S. EPA began the process 
of making labels more consistent across all prod-
ucts and initially took a health-protective approach 
in proposing a label statement that prohibits drift 
from contacting people, structures people occupy 
and the associated property, and other non-target 

Figure C
For volatile pesticides (about 45% of the total pounds applied in California), 
most drift occurs long after application is complete. These graphs show the 
amount of pesticide drift from a treated fi eld during and after application for 
two volatile pesticides, diazinon (72 feet from the fi eld boundary) and 1,3-
dichloropropene (300 feet). Current drift controls only apply to spray drift that 
occurs during and immediately after application, the black wedge of the pie. 
See Appendices 2 and 3 for calculations, methods, raw data and data sources.
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sites. Unfortunately, the agency introduced gaping 
ambiguity in the language by allowing that some 
undefi ned low level of spray drift was inevitable and 
acceptable. 

Despite the limited scope of U.S. EPA proposed 
label language, pesticide applicators, growers, and 
pesticide manufacturers oppose it. Applicators ar-
gue that they cannot do their jobs unless they are 
allowed to contaminate other people’s property, 
non-target animals, and/or water bodies. Growers, 
applicators, and industry representatives are lobby-
ing for language that would only prohibit drift that 
causes “unreasonable adverse effects,” leaving one 
to wonder what, exactly, constitutes a reasonable
adverse effect. As of March 2003, U.S. EPA has not 
made a fi nal decision on the label language it will 
use. However, if the agency is serious about protect-
ing human health, it must prohibit any chemical must prohibit any chemical must
trespass and empower those who enforce the laws to 
prevent drift and prosecute violators.

In California, new spray drift control proposals take 
one step forward by expanding specifi c drift regula-
tions to cover all liquid pesticides, but do not ad-
dress drift from dusts or fumigant applications. 

Unfortunately, both U.S. EPA and DPR approaches 
to spray drift control focus on technical specifi ca-
tions such as spray droplet size and minimum and 
maximum allowable wind speeds, most of which 
would be extremely diffi cult to enforce. The fact 
that acute poisonings still occur with disturbing 
regularity suggests that such minor technology en-
hancements simply will not suffi ce. Sub-acute or 
chronic poisonings from spray drift are likely to be 
even more common than acute poisonings, but no 
label language addresses these exposures. Finally, 
proposed regulatory controls fail to address the fun-
damental problems of intensive use of highly vola-
tile pesticides, and do not even attempt to reduce 
post-application drift.

U.S. EPA does not regulate most post-
application drift
U.S. EPA is required to assess all routes of pesticide 
exposure (food, water, air, and other) when it re-
evaluates a pesticide. However, it routinely dismisses 
secondhand exposures from post-application drift 
as unimportant for non-fumigant pesticides, even 
though it has not yet evaluated California’s extensive 
set of air monitoring data that demonstrates the 
scope of the problem. Even for the highly volatile 
fumigants, risks from vapor drift have only been 
evaluated for a single pesticide, Telone. U.S. EPA 

has not assessed residential, or “bystander,” exposure 
for people living near application sites for any other 
pesticides evaluated in this report. And, instead of 
investing in non-chemical pest controls, the agency 
is considering the introduction of yet another highly 
drift-prone fumigant, methyl iodide, as a replace-
ment for methyl bromide, most uses of which are 
due to be phased out by 2005.

California Department of Pesticide Regulation 
does not enforce the Toxic Air Contaminant Act 
In 1983, the California legislature passed the Toxic 
Air Contaminant Act to deal with problems of toxic 
substances in air, including pesticides. As a result, 
DPR is required to prioritize pesticides for evalua-
tion and work with other departments in the Cali-
fornia Environmental Protection Agency (Cal EPA) 
to obtain monitoring data, assess risks of pesticide 
exposures, and list problem chemicals as Toxic Air 
Contaminants (TACs). All of these activities are 
subject to oversight by an external Scientifi c Review 
Panel (SRP) and are open to public comment.

In 19 years, ARB and the California Offi ce of En-
vironmental Health Hazard Assessment (OEHHA) 
have listed over 200 industrial chemicals as TACs. 
During the same period, DPR listed only four pes-
ticides. Then, in November 2002, DPR retreated 
from even this minimal participation in the TAC 
process, declaring it would meet all of its risk assess-
ment mandates by developing a single process to as-
sess risks across a variety of exposure routes includ-
ing food, drinking water, and air. This unilateral 
reorganization of the DPR risk assessment process 
fails to prioritize pesticides based on their toxicity 
and potential to be emitted to the air and severely 
compromises the public’s right to know how deci-
sions are made and involvement in the process. It 
also restricts the SRP peer review role to evaluating 
only those pesticides that DPR decides to designate 
as probable TACs. DPR’s historical systematic bias 
against taking the most health-protective measures 
makes it diffi cult to believe that decisions made 
behind closed doors and out of the light of public 
scrutiny and peer review will suffi ciently protect hu-
man health.

The fi nal step in the TAC process requires DPR 
to reduce risk of exposure from chemicals listed as 
TACs—ethyl parathion, methyl parathion, tribufos 
(DEF), and MITC (including MITC-generating 
compounds such as metam sodium and dazomet). 
To date, just one TAC pesticide (ethyl parathion) 
has been cancelled, an action prompted mainly by 
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the high risk of worker poisonings. DPR has insti-
tuted no new restrictions for tribufos (a cotton defo-
liant) and methyl parathion (an insecticide). For the 
most recently listed pesticides—MITC and MITC-
generating compounds—DPR is in the process of 
creating new guidelines. Initial indications are that 
DPR plans to regulate only exposures that cause 
acute symptoms of poisoning and will not take into 
account the health effects of longer-term and/or 
lower level exposures, thus ensuring their actions 
will fall short of adequately protecting public and 
worker health (see Chapter 3).

Pesticides that U.S. EPA lists as Hazardous Air Pol-
lutants (HAPs) under the Clean Air Act are also 
included under California law as TACs, dubbed 
HAP-TACs. Of the 41 HAP-TACs registered for 
use in California, DPR has begun the process of 
increasing restrictions for only a single pesticide—
methyl bromide—and then only because the agency 
was sued for inaction. New methyl bromide regula-
tions only address excessive acute exposures, even 
though repeated air monitoring shows ambient air 
concentrations above sub-chronic levels of concern 
in high-use areas. In its latest attempt to avoid the 
obligation to reduce sub-chronic methyl bromide 
exposures, DPR is proposing to relax the sub-
chronic REL for methyl bromide from 1 part per 
billion (ppb) to 9 ppb for children and 2 ppb to 16 
ppb for adults, based on a new industry-sponsored 
study carried out under conditions that leave serious 
questions about the validity of the results. OEHHA 
has taken the position that the REL should remain 
at 1 ppb (see Chapter 3). This controversy was un-
resolved when this report went to press. For another 
major-use HAP-TAC pesticide, Telone, DPR has 
changed the conditions of use to allow more use with 
fewer restrictions since 1995.

Recommendations
Farmers, pesticide applicators, governments, and 
politicians must fundamentally change how pesti-
cides are used to prevent toxic air pollution on such 
a grand scale. Minor fi xes to existing regulatory 
controls will not suffi ce. Instead, a change of mind-
set and evaluation of the problem from a different 
point of view are required to address pesticide drift. 
It is time for U.S. EPA and DPR to create real solu-
tions that truly protect human health and the envi-
ronment from pesticide drift.

We call on U.S. EPA and DPR to phase out the 
most hazardous, drift-prone pesticides and pesticide 

application methods, and to create strong, effec-
tive, and enforceable drift laws and regulations that 
protect everyone, including the most vulnearble 
population—children. We recommend the follow-
ing specifi c actions, discussed in greater detail in 
Chapter 4.

At both the state and federal levels
Actions that both U.S. EPA and California DPR 
should take include:

• Phase out use of highly toxic, high-use fumigant 
pesticides.

• Assist growers in the transition to less-toxic alter-
natives.

• Defi ne pesticide drift to include all airborne, off-
site movement of pesticides.

• Design easily enforceable drift controls that are 
effective in preventing all drift.

• Require buffer zones, posting and notifi cation for  
all pesticide applications.

• Consult with affected communities and regulate 
to protect them.

• Require pesticide manufacturers to fund air moni-
toring as a condition of continued registration.

• Prohibit introduction of methyl iodide as a 
 methyl bromide replacement.

In California
Within California, DPR must:

• Implement and enforce the Toxic Air Contami-
nant Act.

• Work with County Agricultural Commissioners 
to increase fi nes and improve enforcement of ex-
isting regulations.

• Work with County Agricultural Commissioners 
to establish and implement a uniform pesticide 
poisoning response protocol.

At the federal level
As the agency primarily responsible for pesticide 
regulation at the national level, U.S. EPA must:

• Maintain a no-drift standard in pesticide label 
language.

• Include airborne pesticide exposures in pesticide 
risk assessments for all pesticides.

• Reduce allowable application rates.

• Issue new regulations under the Clean Air Act to 
classify pesticide application sites as “area sources” 
subject to regulation.
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