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ATTACHMENT 1: INTRODUCTION 

JFF Study Group Members, Liaisons, Project Team 

• Adam Asquith holds a PhD in Entomology and is the Kaua‘i Extension Specialist for the University of Hawaiʻi Sea 
Grant College Program. 

• Lee Evslin holds an MD and is a semi-retired physician. He is board certified in pediatrics. 

• Kathleen West-Hurd holds a PhD in Planning and specializes in land use, non-profit and environmental economics. 

• Douglas Wilmore holds an MD and is a retired Surgeon.  

• Kawika Winter holds a PhD in Botany and is Director of the Limahuli Garden and Preserve. 

• Louisa Wooten holds degrees and certificates in agriculture, operates an organic farm and 65-head goat dairy, and is an 
Independent Organic Inspector. 

Liaisons and Resources  

• Carl Berg is a research scientist with extensive background in stream and near-shore marine ecologies.  

• Milt Clark is a retired EPA official with extensive experience in pollution and public health matters. 

• Malia Nobriga-Olivera is a cultural practitioner and teacher who helps the group understand cultural and local 
perspectives on food growing and pesticides.  

• Gary Ueunten is an Environmental Health Specialist with the Department of Health and assists with additional 
information gathering. 

Members of the Project Organizing Team 

• Peter S. Adler, PhD is a planner, mediator, facilitator and served as project leader. 

• Bruce Anderson, Ph.D. is a former director of the State of Hawai‘i Department of Health and provided public health 
perspectives. 

• James Fitzgerald is graduate student in Urban and Regional Planning at the University of Hawai’i at Mānoa and served 
as a research assistant. 

• Keith Mattson, MCP is President of Keith Mattson LLC, a Honolulu consulting firm specializing in planning and policy 
analysis. He conducted research on Kaua‘i’s agricultural and pesticide footprints. 

• Catherine Nyberg graduated with a degree in Business Management from the University of Colorado at Boulder and 
provided on-island meeting support. 

• Kathryn Ranney is a graduate of the University of Hawai’i at Mānoa and provided communication, bibliographic, and 
facilitation support. 

• Christina Sablan is a graduate student at the University of Hawai’i at Mānoa and provided environmental research 
support. 

• Ken Schmidt is a GIS mapping expert with the City and County of Honolulu.  He provided spatial analysis of the 
agricultural footprint, land use, and land interests, as well as the development of a digital base map. 
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Additional Project Background 

Logic of the Report 

Understanding that different readers will focus on different parts of this report, and keeping in mind that the JFF project 
sought to locate and collate data from different domains without undertaking new research, the report is sequenced as follows: 

Chapter Topic 

I. The key questions we asked.  

II. What we learned about the agricultural footprint of the seed companies. 

III. What we learned about the pesticides they use.  

IV. What we learned about possible environmental impacts. 

V. What we learned about possible human health impacts. 

VI. What we learned about regulation and oversight findings. 

VII. What we learned about the Waimea Canyon School incidents. 

VIII. What we learned about the ongoing debates of several pesticides 

IX. Our general conclusions. 

X. Our specific recommendations. 

Project Startup 

The general goal of the JFF Study Group was to sort through contending claims about the pesticides applied by seed 
companies and bring the best factual analysis possible to the debates. The project commenced in January 2015. Following 
more than forty interviews with Kaua‘i residents on different sides of the Bill 2491 and Ordinance 960 debates, the Study 
Group was assembled by Peter S. Adler, PhD with consultation from Helen Cox, Chancellor of Kaua‘i Community College, 
Diane Zachery, Executive Director of the Kaua‘i Planning and Action Alliance, and Mehana Blaich Vaughn, Associate 
Professor in the College of Tropical Agriculture and Human Resources. Criteria used for the selection of a reasonably 
balanced group included the following: 

• Science literacy and a relevant technical background (i.e., agriculture, entomology, clinical medicine, etc.); 

• Able to commit the time and energy needed, including between-meeting homework; 

• Assurances of working collaboratively with others in the face of intellectual disagreement;  

• Willing to read, study and examine scientific papers and data reports and modulate views when evidence points in a 
different direction; and 

• Ability to exercise self-restraint and respect in working groups, especially to those who hold different views. 

Any criticisms about member selection belong to Adler and not Cox, Zachery, or Vaughn, who were advisory.  

Project Costs  

The project was conceived as a pilot effort to examine the matter of pesticides and health and to test the efficacy of a JFF 
approach to science-intensive, politically sensitive subjects. It was originally funded by the Mayor’s Office, County of Kaua‘i 
($50,000) and the Hawai’i State Department of Agriculture ($50,000) and then supplemented with an additional $75,000 
from the Department of Agriculture. Of the $125,000 provided by the Department of Agriculture, $25,000 was 
subcontracted to the Environmental Mediation Center (EMC) to undertake an independent evaluation of the Good Neighbor  
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Program. EMC (www.emcenter.org) operates the Hawaiʻi Agricultural Mediation Program and similar programs in Vermont, 
New Hampshire and California. 

Joint Fact Finding 

Joint Fact Finding (“JFF”) is a methodology that brings diverse science-literate participants to the table in an independent and 
neutral forum for cooperative, robust, and evidence-based deliberations.  JFF has been used in Hawaiʻi and elsewhere on 
issues ranging from geothermal impacts in East Hawai‘i, possible marine impacts from a proposed desalination plant in 
California, the management of storm water runoff in Virginia, and the future costs of electric energy produced under a 4th 
generation of nuclear plants. 

JFF is a mediated process. Participants may hold different political and policy opinions but they bring diverse scientific and 
technical backgrounds to the table in a safe discussion space. Once assembled, they formulate common questions and then 
seek to gather and interpret pertinent facts. JFF does this in a sustained manner rather than a one-off public meeting and 
through courteous, evidence-based debate. The discussions occur over an extended period of time and through a disciplined 
study structure that fosters collaborative discussions on science-intensive, politically sensitive matters.  

Meetings 

The Study Group conducted its work in four phases throughout 2015. The first involved organizational matters: the 
disclosure of possible conflicts of interest, the signing of a collective “Charter” committing everyone to the mission and 
ground rules, and an initial gathering of questions.  

The second phase focused on intensive information gathering including the collection of local data and pertinent peer 
reviewed articles and meta-studies from national and international literatures. The third phase involved data examination as 
information was sifted, weighed, and discussed. The final phase centered on the development of preliminary and then final 
Findings, Conclusions and Recommendations. 

The Study Group and Project Team met formally more than twenty times. Many meetings were invitational “listening” 
sessions with state and county officials, physicians and nurses, nonprofit and community groups, independent scientists, seed 
company officials, Native Hawaiians and people both supportive and critical of the seed industry. A considerable amount of 
between-meeting homework took place.  

 JFF Study Group members, all from Kaua‘i, served pro bono and collectively volunteered more than 2,000 hours of time. All 
meetings were held on Kaua‘i and a public meeting to receive comments on preliminary findings and recommendations.  

Additional Discussion on Caveats 

Pesticide Vectors and Pathways 

Agricultural pesticides are applied in different ways.  In some jurisdictions, though not Hawaiʻi, they may be applied by planes 
or helicopters. They can be sprayed as liquids or dusted directly onto a target by specialized ground level equipment.  They 
can be applied on the soil to be taken up through the roots of a target plant, injected into the soil in gas or liquid form, or 
distributed as bait pellets.  No one of these techniques is 100 percent efficient at directing a pesticide to a target use and some 
techniques are more efficient, some less.   

The chemical characteristics of a pesticide, the degree to which they are hazardous, and the manner and safety of application 
determine the potential trajectory and possible harms to humans, animals or other plants. A pesticide can stay put on the target 
and eventually degrade or move beyond the target to the surrounding environment as generally illustrated in the following: 
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Image from Nile River Awareness Kit (Nile Basin Initiative, 2006) 

Some pesticides and some pathways have been extensively tested and documented, others less so. 

When pesticides are applied, the critical concerns are overspray and drift. Both problems involve the unintended movement of a 
chemical away from a target and through the surrounding air or into the water and soil. These two issues -- overspray and drift -- 
are typically addressed in the application directions and the design of the application equipment. The saying is “the label is the 
law” which means applicators are, penalized for overspray and drift. The label includes specific directions for temperature and 
wind speed, nozzle design, and potential combination with other chemicals. Legal liability and cost reasons motivate growers to 
avoid the waste inherent in both overspray and drift. However, potential accidents, inadequate applicator training, and slow 
accumulation are all potential problems. The science and mechanics of possible pollution continue to evolve. 

Understanding and Applying “Risk” and “Precaution” 

Risk always involves contact with danger. Some dangers are known, studied, and understood. Others are hidden or emerge 
over time. Views (and policies) change based on scientific evidence. Some things we thought were dangerous turn out not to 
be. Other things we thought were non-threatening turn out to be dangerous. Risk and the management of risks are 
fundamentally technical problems but with political and social implications. The task is to determine how much risk is 
acceptable, who takes the risks, who benefits from the risk taking, and what the risks and benefits of not proceeding are. All of 
these can be informed by good scientific and factual analysis (Davis & Wildavsky, 1983).  

More precisely in the domain of pesticides, EPA (responsible for all pesticide registrations in the U.S.) considers risk to be “the 
chance of harmful effects to human health or to ecological systems resulting from exposure to an environmental stressor” 
(U.S. EPA, 2015). Even more specifically, risk has the following components: 

• Hazard. The nature of the agent we are talking about and its inherent danger before mitigations are applied. 

• Exposure. How, when, and where are we exposed, at what levels, over what time periods? 

• Probability. How likely, where, and when can exposures be expected to occur? 

• Vulnerability. How much harm does the exposure cause, to what subpopulations, and in what ways? 
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The challenge in considering a set of risks is to “map” them in a way that allows for appropriate, effective and efficient 
pesticide and health monitoring and management. An initial conceptual map of pesticide risks on Kaua‘i might look like the 
following: 

RISK ELEMENT  LOW MED HIGH 

Hazard/Toxicity Level 

What are the specific toxicities in the RUPs & 
GUPs used by GMO companies? 

What are the toxicities in the RUPs & GUPs 
from all other Users? 

     -Other farmers? 

     -Government agencies?  

     -Structural fumigators? 

     -Golf courses and landscapers? 

     -Homeowners?  

Evidence? Evidence? Evidence? 

Exposure Level 

Which communities or neighborhoods have 
been exposed to which pesticides, how much 
exposure took place, and when? 

Which animals, plants, or habitats have been 
exposed to which pesticides, how much 
exposure took place, and when? 

Evidence? Evidence? Evidence? 

Probability of Exposure  

Where, when, and under what circumstances 
are exposures likely to take place? 

How and where would exposures likely be 
seen? 

What histories of exposures might suggest 
future exposures? 

Evidence? Evidence? Evidence? 

Vulnerability 

Who among the following might be more 
vulnerable to possible exposures? 

   -Everyone on Kaua‘i? 

   -West side populations? 

   - Agricultural workers? 

 - Those living, working, or attending school 

Evidence? Evidence? Evidence? 
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near farms? 

   -Babies (born & unborn)? 

   -Children and youth? 

   -All elders? 

   -Frail elders? 

   -Immigrants? 

   -Others? 

 

Professional risk assessors and managers are trained to apply this and similar analytic exercises in measurable ways. However, 
conventional risk assessment has limitations, particularly for pesticide analyses.  Unlike pharmaceutical research, research on 
pesticide safety is often limited only to their impacts on laboratory animals.  Scientific research on the effects of chemicals on 
microbes, plants, animals and humans is patchy and confounded by factors such as variations in the tolerances of different 
species (including humans) to different contaminants. It is also limited by specific environmental conditions and variations 
(pesticide degradation rates, air and water temperatures, pH, etc.), and there are large information gaps about the effects 
contaminant mixtures might have together in ways that could have synergistic, magnifying, diminishing, or multiplier effects.   

This leads to the possible application of one or more version of “the precautionary principle”, a more stringent method of 
management used in Europe and other countries as a response to technical and scientific uncertainty.1  This approach 
recognizes that a lack of certainty regarding the threat of human or environmental harm should not be used as an excuse for 
not taking action to avert the threat. Precautionary thinking says “look very hard before you leap and don’t leap if you aren’t 
sure”. However, an overly strict or blanket application of the precautionary approach can create its own harms. It can 
prevent or retard the use of new potentially beneficial discoveries or fail to weigh other kinds of long-term benefits.  
Additionally, strict interpretation of the precautionary approach can negate all scientific analyses, since science can identify 
real or potential harms, but cannot substantiate anything as ‘totally safe’.   

The two approaches – risk-based and precaution-based management – are not mutually exclusive and “either-or” 
propositions.  Understanding that one can never fully know that something is completely risk free or that a risk has been fully 
prevented, both principles must be applied together. This is done in two ways. The first involves watching for “trigger 
conditions” in the form of evidence, associations or strong signals of possible damage. The second is through the 
accumulation of credible scientific knowledge and data that can inform exactly how specific precautions should be applied to 
a specific set of similar circumstances. EPA’s pesticide registration process basically employs a version of the precautionary 
approach. Until a pesticide has been sufficiently studied, it doesn’t warrant registration. Each pesticide’s use is then regulated 
based upon the risk-based assessment done for it.   

 “Correlation” and “Causality” 

Epidemiology is a branch of medicine associated with public health. Epidemiologists seek to understand the origins, incidence, 
distributions, and possible controls for health challenges in a given population. They do this through statistical analysis, which 
will involve gathering key data and searching for evidentiary patterns that illuminate or explain a particular problem. 

                                                             

1 Nineteen countries in Europe have, based on their individual’s nation’s context, disallowed the growing of GMOs beyond the EU’s system 
of authorization (Chow, 2015). Russia has disallowed cultivation of GMOs as well (New Eastern Outlook, 2015). 
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One key aim of epidemiologists is to assess and pinpoint the causes of particular diseases and understand if there are “cause-
effect” relationships or if, instead, a particular pattern is the result of chance (random statistical error), bias (systematic 
statistical error), or the effect of one or more confounding factors which may seriously confuse the picture. Epidemiologists, 
and many other scientists, use the words “causation” and “correlation” carefully because these terms are easily muddled.  

Causation means that a group of experts who have carefully and repeatedly studied a problem have found that one variable 
directly causes changes in another, and can prove it by describing the quantitative magnitude of the relationship. For 
example, cigarette smoking is now understood to be one cause of lung cancer, though people who have never smoked may 
also get lung cancer. Proving causation between a risk factor and a disease takes time. It also does not always lead to a clean 
causal relationship. The absence of an association also does not imply no links exist. Causation requires multiple and repeated 
statistical studies.  

Correlation is not the same as “causation”. Correlation suggests a speculated connection between two or more things. For 
example, economic recession and property crime may be correlated but one does not automatically “cause” the other or 
become its sole effect. There may be multiple causes and multiple effects to both. Statistically, a correlation is usually 
expressed as a number that describes the degree of relationship between two specific variables.  

A correlation can also be positive or negative. Negative correlations suggest that when one variable decreases the other 
increases. For example, the more one works, the less free time one has. Positive correlations show that two or more variables 
move together, for example, the more gasoline you put in your car, the farther it can go, everything else being equal. 
Correlations can also be “spurious”, meaning they are false or illusory. For example, per capita cheese consumption in the 
U.S. shows a nearly exact correlation with the number of people who died by becoming tangled in their bed sheets when 
plotted on a chart (Vigen, n.d.).  

A judgment as to whether an observed statistical association represents a possible cause-effect relationship between exposure 
and disease requires data from multiple studies and considerations that include the magnitude of a possible association, the 
consistency of findings from other studies, and biologic credibility. This does not mean possible associations should be 
ignored. They often serve as important “tells” or signals in the larger white noise of public debates. When the signals prove 
strong, closer scrutiny and more rigorous analysis is required. 

A more formal approach to potentially linking one or more associations to possible causation involves the application of the 
“Bradford Hill Criteria,” a group of statistical measures that can lend evidentiary weight of a possible causal relationship. 
These involve assessing an association’s strength, its reproducible consistency, its specificity and temporality, its biological 
gradient, and its plausibility and coherence (Hill, 1965). 

“Acute,” Sub-Chronic, and “Chronic” Pesticide Effects  

“Acute”, “sub-chronic”, and “chronic” are adjectives that usually describe time intervals for exposures or impacts.  Generally 
speaking, acute refers to less than 24 hours, sub-chronic refers to more than one day but less than one year, and chronic refers 
to more than one year.  Examples of acute situations include a child accidentally chewing on ant bait or an agricultural 
worker having a pesticide splash into their eyes.  Either situation could quickly result in substantial harm and require 
immediate treatment, just like falling down some stairs and breaking a bone.  Sub-chronic situations could include living next 
to a field or another habitat being treated with pesticides over the course of one season, potentially resulting in more subtle 
illnesses that can’t be tied to a specific date or incident.  An analogy would be a particularly high pollen season that triggers 
allergic reactions in people not generally susceptible to usual pollen levels.  Chronic situations could include daily exposure to 
pesticide residues through drinking water, potentially resulting in cancer.   

There may sometimes be relationships between chronic or sub-chronic situations and acute situations.   For example, a 
chronic condition like osteoporosis may cause a broken bone, which is an acute condition. However, an acute asthma attack 
might occur in the midst of a more chronic asthma condition. And some acute conditions, a first asthma attack for example, 
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can lead to chronic asthma if untreated.  Or a sub-chronic allergic reaction might stress someone’s immune system to the 
point where they catch a cold (acute condition) or have a flare-up of shingles (chronic condition).  

There is an evolving body of studies that suggest associations between some pesticides and chronic or sub-chronic health 
conditions, especially in children. While definitive cause and effect relationships remain elusive, the studies are increasingly 
suggestive of these longer-term effects. EPA suggests possible links between certain pesticides to certain cancers, 
neurodevelopmental abnormalities in children, reproductive problems, skin diseases, neuropathies, and some asthma. 
Pesticide impacts appear to affect children more than adults (Roberts & Reigart 2013, chap. 21).  

Some chronic conditions may be the result of repeated acute exposure episodes. Others may be the result of exposure to low 
levels of pesticides over longer periods of time. EPA believes that one of the most important and major weaknesses of many 
epidemiological studies is the adequacy, reliability, or absence of exposure data. 

Exposure Data 

Exposure means substantiated contact with a substance by swallowing, breathing, or touching the skin or eyes. Exposure can 
be short-term, of intermediate duration, or long-term. Experts in public health and epidemiology say: “The dose makes the 
poison.” Hazard and toxicity data absent exposure data makes it difficult to draw hard conclusions about human or 
environmental health harms. 

Health Data 

Data relied on in this effort had to be patched together from different sources including the Departments of Agriculture, 
Health, and Department of Education, from hospital reports, insurers, and from local clinicians who are often ill equipped to 
diagnose possible pesticide problems. We note that all of the state agencies involved here lost key research and analysis 
positions in the post-2008 economic crisis and while they are slowly rebuilding those capacities, many types of information 
relevant to this study are inaccessible.  

The analysis of health data also tends to be constrained by a well known “under reporting” phenomenon which in turn leads 
to the substitution of administrative data (e.g. billing information, insurance submittals, hospital discharges, etc.) to 
understand possible illness patterns. This carries it’s own problems and often results in “over reporting” of some afflictions 
because of medical reimbursement policies.  

The JFF’s inquiry was further limited by missing years of health data and small sample numbers available for analysis, especially 
regarding West side communities. Birth defects data for certain years was missing and the Kaua‘i’s small population size, 
especially on Kaua‘i’s West side, made it difficult to arrive at statistically valid conclusions.  

Finally, most physicians are not sensitized to the nuances of differentiating acute and chronic pesticide poisoning from other 
more prevalent illnesses that may offer similar symptoms. Possible pesticide illnesses may not be reported as such.  

Proprietary Seed Company Information 

Good Neighbor Program aside, the JFF Study Group found it especially difficult to find hard information on what pesticides 
were applied to what crops at what exact locations and when (State of Hawaii DOA, 2015). Companies argue this is done for 
two reasons: to protect confidential business information (CBI) from competitors and to secure their properties against 
sabotage by people who may violently object to their presence. At Governor Abercrombie’s urging, they voluntarily agreed to 
participate in the Good Neighbor Program.  

Similarly, the State of Hawaiʻi Attorney General’s office often restricts the Departments of Health and Agriculture from 
disclosing some of the information the departments collect. The names involved in pending inspections and complaint 
responses are not released during investigation phases and identifying details are often missing or redacted.  Likewise, 
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information on RUP sales is only available by type of applicator, not by specific company.  Information releases often require 
clearance from the Attorney General’s office, which has been backlogged and slow to respond. 

Changing Science 

Science doesn’t move at a political pace. Instead, the knowledge sets involved in agriculture, pesticide chemistry, toxicology, and 
diagnostic and clinical medicine advance through the affirmation or negation of prior studies that have explored proposed 
associations and possible causalities. New methodologies develop in laboratories or through computation, through models, maps, 
and statistics.  New experiments take place, new problems are described, and old ones are periodically eclipsed. As one JFF 
Study group member mentioned, the sound of science at work is not “aha” or “eureka.” More often it is “huh?”  

Pesticide Use Data 

In testimonies and opinions offered at public hearings, in litigation, in letters to the editor, on the Internet, and in the 
blogosphere, it has been alleged that Kaua‘i’s overall public health has been compromised by the use of the pesticides applied 
by seed companies. Some have suggested that the entire population of Kaua‘i is being impacted.  

Information about the application of pesticides on Kaua‘i is limited to the reporting system in the Good Neighbor Program, 
which summarizes monthly usages since December 2013 by company and individual RUPs. GNP data does not indicate 
exact locations, amounts, or dates of individual RUP applications, as would be found in company records made available for 
State inspections but not to the public.  The State maintains RUP sales records, but reports this information only by type of 
applicator (e.g., structural fumigators, ‘private agricultural’ applicators such as the seed companies, etc.).  There is no 
comprehensive and systematic data for GUP usage or sales by any entity, since this is not required by the State.   

The JFF inquiry had access to some limited data on more specific usage by County and State agencies on Kaua‘i, and from 
subpoenaed records of pesticide applications in the A‘ana v. Pioneer lawsuit.  However, these are generally only appropriate 
for illustrating broader and more detailed pesticide usage on Kaua‘i.   

Narrow Focus, Larger Context - Pesticides  

The federal Centers for Disease Control (CDC) periodically examines the presence of over 300 chemicals in human blood, 
serum, urine, breast milk, and meconium, some of which like acrylamide (found in many dyes, cosmetics, and as a byproduct in 
potato chips) are found in 60% of the people tested (CDC, 2009). Likewise, many of the same chemicals are present in our air, 
water, soils, flora, and fauna. This complicates an understanding of causes and effects. 

The chemicals used in many sunscreens, for example, dissolve in water and form hydrogen peroxide, which inhibits the 
growth of phytoplankton at the base of many aquatic habitat food chains (Huizen & ClimateWire, 2014). Sunscreen residues 
have been linked to coral bleaching (Lyons, 2008). Examples like this are a reminder that reducing agricultural pesticides, or 
even the presence of legacy pesticides, are important but not automatically likely to lower the most significant impacts on 
human bodies and environmentally sensitive species or areas. Agricultural atrazine, to cite one locally contentious example, is 
a known endocrine disruptor in aquatic life but its use on farms may be dwarfed by the endocrine-disrupting impacts of birth 
control pills excreted into the water (Bhandari, vom Saal, & Tillitt, 2015). 

Narrow Focus, Larger Context - Health 

Kaua‘i’s overall public health profile is characterized in different ways, by different organizations, for different purposes. The 
Kaua‘i Transportation Data Book, for example, suggests that in 2010 more than 80% of the adult population of Kaua‘i was 
considered to be in “good health” but that the portion of the adult population with “fair” or “poor” health had increased 
slightly since 1994 (Kauai Multimodal Land Transportation Plan 2012, chpt. 6). A 2013 study of Kaua‘i’s community public 
health conducted by the Department of Health in partnership with the Department of Education, Wilcox Memorial Hospital, 
the Kaua‘i County Subarea Planning Council and others compared Kaua‘i’s health, mortality and morbidity rates against 
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benchmarked indicators established by the U.S. Department of Health’s Office of Disease Prevention and Health Promotion 
(State of HI Office of Disease Prevention, 2015). The study offers county-by-county comparisons ranging from cancers, heart 
disease, and stroke to reported sick days (Belfort et al., 2013).  

Health Trends in Hawaiʻi (HTH), produced by Hawaiʻi Medical Service Association, offers a variety of state wide and island-
specific disease-by-disease summaries including comparative information on life expectancy for men and women in Hawaiʻi’s 
four counties (HMSA Foundation, n.d.). They also look at comparative life expectancy.  

  GENDER HAWAI‘I HONOLULU KAUA‘I MAUI 

Female 82.8 84.1 83.1 83.6 

Male 76.5 78.8 77.9 77.8 

Total 79.6 81.6 80.5 80.7 

 

Overall, Kaua‘i’s population fares reasonably well but critical details lie submerged beneath the averages. Health varies 
district-by-district and community-by-community, with some communities faring worse and others better. Life expectancy 
also doesn’t confer “quality of life” or illuminate particular disease patterns that could have possible associations with acute or 
chronic pesticide exposure.   

Uncertainty about “Tolerances” 

Most chemicals, even common ones, have a level at which they have negative affects. Before a pesticide can be used on a food 
commodity, EPA must approve it for a specific use. This requires up to 100 toxicology and environmental studies and must 
meet key analytic standards for risks, potential risks, and benefits. Registrants are required to submit scientific data based on 
EPA’s risk and health assessment protocols. EPA creates toxicity tolerance levels by setting an aggregate, non-occupational 
exposure and establishing the cumulative effects from exposure to different pesticides and whether there is increased 
susceptibility to infants, children and other sensitive subpopulations. 

EPA cannot register a pesticide unless it can be used in accordance with its label and labeling instructions without harming 
the user, people, pets and domestic animals, threatened or endangered species or their environments. Routine testing can take 
5 to 10 years and cost up to $256 million to research, develop, and register a new pesticide. HDOA reports that only 1 in 
139,000 chemicals make it from the laboratory to the farmer’s fields. The EPA also revises its analyses. It has completed its 
review of older pesticides registered before November 1984 to ensure that they meet current standards and there is now a 
systematic review requirement to evaluate all pesticides on the market at least once every 15 years, or sooner if concerns that 
warrant a review arise.  

One current example is the changing views of chlorpyrifos and glyphosate as described in Chapter VIII. EPA has issued a 
revised analysis of exposure from volatilization indicating that the risk of exposure was essentially non-existent through this 
means of drift.  EPA, under orders from the court, is focusing on risks associated with drinking water concentrations coupled 
with other routes of exposure. Chlorpyrifos isn’t a contaminant under the Safe Drinking Water Act, so the Kaua‘i DOW 
doesn’t test for it as either a regulated or unregulated contaminant.   

Once in place, pesticide tolerances set by EPA are enforced by the Food and Drug Administration that monitors domestically 
produced and imported foods traveling interstate except for meat, poultry, and some egg products. In its analytic work, EPA 
must declare that a pesticide poses a “reasonable certainty of no harm” before it can be registered for use on food or animal 
feed. Critics complain that testing and enforcement are slow and not rigorous enough. Critics on the other side argue the 
process is thorough. 
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ATTACHMENT 2: AGRICULTURAL FOOTPRINT 

Additional Information on Mapping the Footprint 
Data sources used to study the agricultural activities on Kaua‘i are presented in detail.  The data are used to determining 
magnitude and location of activities, and in the attempt to create the geographic footprints. Differences in values and 
amounts exist, and are presented to compare results and confirm findings. 

Agricultural Land Footprint 
Total of Kaua‘i Agricultural Land 

Total Area of Kaua‘i = 552.35 sq miles, (353,504 calculated acres) (SoH DB) 
Total Land in Farms on Kaua‘i 2012 = 144,127 acres (USDA NASS) 
Total Land in Farms on Kaua‘i = 165,828 acres (UHH SDAV) 

 

Figure 1.  Total Agriculture Land Use on Kaua‘i based on NASS 

The actual Agricultural footprint varies based on data source and definition of what land constitutes agricultural land use.  
USDA NASS 2012 report provides an accounting based on surveys collected from farming operations.  There are two other 
data sources that describe the amount of land in or available for agricultural use.   

The UH Hilo SDAV mapping and inventory program is an excellent source of data for determining agricultural land use 
activity.  Specific geographic areas and crop types were identified through aerial photograph interpretation, field surveys, and 
land use data analyses.  Using this data the percentage of Agricultural Land Use increases to almost 50% for the entire Island 
of Kaua‘i with a total amount of land in farms as 165,828 in 2015. 
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Figure 2. UHH Statewide Agricultural Land Use Baseline 2015 (UHH SDAV)  
Disclaimer:  Data is draft, is still in development, and is subject to change.  Data is to only be used for JFF assessment of the magnitude of 
agricultural uses, and is not to be distributed without approval of the UH Hilo.  Data is being provided in support of the Kaua‘i Pesticide 
JFF study as directed by the State of Hawai‘i Department of Agriculture. 

Another important source for determining the amount of land designated for agricultural use is the County of Kaua‘i (COK) 
Important Agricultural Land (IAL) publication.  The recent publication of the IAL is an important document that addresses 
the issues of agricultural land use.   

 

 

Figure 3. Important Agricultural Land 
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The COK IAL designates 136,908 acres available for agricultural use.  This indicates that only 39% of the island is 
designated to be used for agricultural purposes.  In the IAL study only 128,093 acres met the Criterion 5 requirement for 
sufficient water (CoK IAL).  Based this criteria, which may define minimum county approval requirements, it results in 
lowering the percentage to 36%.  The IAL study provides useful data used to develop agricultural priorities for the County. 

Using the Total Farmland data from each of the data sources referenced, i.e. UHH SDAV, NASS, and COK IAL, 
differences in the amounts of acreage are recognized.  

 

Figure 4.  Total Farmland Acreages 

As a result the estimated percentage of the total land area of Kaua‘i designated as agricultural land use ranges from 47% to 
37%. The differences in values between the data sources is significant, with a 13% difference between the UHH and NASS 
data, and 17% and 22% difference with the IAL acreages. 

Total Cropland on Kaua‘i 

Two (2) data sources are referenced in assessing the breakdown of data.  The NASS and SDAV are the primary data sources 
for determining cropland amounts and activities.  The NASS is federally accepted data reports but it is only current to the 
County level to 2012.  Whereas the UH Hilo data is current to 2015 and has used scientifically proven techniques in 
compiling its maps and data, but is still considered draft by the State Department of Agriculture and verification of the 
measurements have not been completed. 

Using the USDA NASS County of Kaua‘i statistics, the following values were determined. 

Total Land in Farms on Kaua‘i = 144,127 acres (USDA NASS) 
Total Cropland = 30,236 acres (USDA NASS) 
Total Rangeland or Non-Cropland = 113,891 (calculated) 

Using the UH Hilo SDAV data a similar comparison was performed which indicates a larger amount of agricultural land but 
a significantly smaller amount of land being used for crop production.    

Total Land in Farms on Kaua‘i = 165,828 acres (UHH SDAV) 
Total Land designated State of Hawai‘i Ag Land = 144,138 acres (UHH SDAV) 
Total Cropland = 21,690 acres (UHH SDAV) 
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Figure 5.  Total Farmland Breakdown 2012 (USDA NASS) Figure 6.  Total Farmland Breakdown 2015 (UHH SDAV) 

Crop Type Footprint 

The UHH SDAV project and their GIS data was essential obtaining data that breaks down the geographic locations and 
extent of the individual crop types that are in production on Kaua‘i.   Data are considered draft and still in development, yet 
the information does provide insights to the proportions of land being consumed by specific crop classifications.   

Total Cropland = 21,690 acres 
Seed Crop = 13,492 acres 
Coffee = 3,785 
Forestry/Biomass = 1,836 
Truck Crop = 1,232  
Other = 1,345 

 

Figure 7.  Total Crop Land 2015 (UHH SDAV) 

Harvested Cropland 

NASS data the only official source of harvest amounts, and is based on voluntary survey reports that is subject to the level of 
participation of the county farmers.  Although it is recognized that the large farmers and seed companies actively respond to 
the survey requests, thus provides confidence to the statistical reports.  These data are only reported in the County level 
reports that are only produced every five (5) years. 

The 2012 NASS data breakdown at the county level provides insights on how much of the available cropland is being used in 
production during that period of time. 
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Total Cropland = 30,236 acres (USDA NASS) 
Harvested Cropland = 6,800 acres (USDA NASS) 
Unaccounted = 23,436 acres (calculated) 

 

Figure 8.  Total Harvested Cropland 2012 (USDA NASS) 

Since there is no other crop type listed in the NASS harvested cropland data, the difference between the harvested cropland 
and the total cropland on Kaua‘i is assumed to be fallow, cover crop, or unreported.  In comparing the harvested data 
reported by the Seed Companies (see next section) there is confidence that the percentage of cropland being harvested is 
accurate. 

Seed Company Footprints 
Total Seed Company Footprints 

Of the reported 13,549, there are 9,700 acres that are considered tillable.  In 2014, of the 9,700 acres it was reported that 
1,843 acres were harvested.  Tillable land was calculated to be 72% of the total seed company leased land (or 28% unusable).  
In comparing the amount harvested to the tillable land, it is calculated that 19% of the tillable leased land was harvested by 
the seed companies. 

Agricultural Development Corporation (ADC) Kekaha Footprint 

License agreements with the ADC are obtained by any individual or company submitting an “Expression of Interest” form.  
The form is not an application (as described on the form), it is to provide the ADC general background information in 
determining if the person/company will be placed on a list for submitting the application.  Ultimately a “Request for Lands 
Application Form – For New Applicants” is submitted to obtain either a) Revocable Permit, b) License, or c) Lease (which 
requires survey and county approval).  There are no Administrative Rules that govern the process for evaluating the 
expression or application forms. 

These maps are excellent sources of for geographic referencing of license agreements, and provide critical land and water 
management details of the physical land and water resources, along with critical infrastructure locations. 

The ADC Kekaha map is an excellent and detailed cartographic product that served as the foundation for compiling the seed 
company footprints in Kekaha.  It demarcates the HSPA fields and other important features in the region, and is an excellent 
reference for any further agricultural or environmental studies.   Unfortunately, the original GIS files used to produce the 
map no longer exist, although PDF copy of the map does exist.  
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Findings: 

The Kekaha map provides an excellent base map and cartographic product with a great deal of important information 
necessary for managing the ADC license agreements. 

Field numbers are based on the HSPA field numbering system. 

There are no formal criteria to evaluate requests to license ADC land. 
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Figure 9.  ADC 
Kekaha Map 

(Water Resource 
Associates, 2013 
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ADC Kekaha License Agreement Footprint 

Using the Kekaha base map, ADC manually drafted color-coded lines onto copies of the map to delineate the locations and 
boundaries of the company licenses.   This produced a map illustrating the boundaries and extent of the individual companies 
with ADC license agreements.   

The map produced an initial footprint of the land and specific fields managed and farmed by the seed companies in the 
Kekaha area. ADC personnel maintain the map, since some map boundaries are subject to change due to changes in license 
agreements.  It was determined that most boundaries are accurate and up to date relative to the master license agreements, 
but do not necessarily account for boundary changes due to sub-license agreements.   

 

Figure 10. ADC Kekaha Map License Agreements (Water Resource Associates, 2015) 

The ADC also compiles a data listing of the amount of acreages for each company’s license agreement.    The data list is 
intended to reflect the areas shown on the map, but the values are derived from the license agreements.  The acreages for 
each of the company’s license agreements with the ADC for the Kekaha region are as follow: 

Syngenta, 2037 acres; Pioneer, 1461 acres; BASF , 977 acres; Pacific Light and Power, 877 acres; Available Land 835 acres; 
Sunrise 423 acres; KAA 266 acres, Other 185 acres (ADC). 

 

 

 

 

 

 



PESTICIDE USE BY LARGE AGRIBUSINESSES ON KAUA’I 166 

 

 

 

Figure 11.  Kekaha ADC Leaseholders 

ADC Kekaha Sub-Leasing 

The ADC base map does not reflect any changes to the boundaries of the seed company interests to include these sub-license 
agreements. As a result the illustrated footprint as drafted by the ADC onto the Kekaha base map does not reflect actual field 
operations and stewardship among the individual seed companies.   It is possible that the map could be updated by reviewing 
each individual sub-license agreement, since the agreement documents do describe the fields being transferred.  However this 
has not been performed and would take significant effort.  

The ability to easily identify which company may have responsibility for any particular field is not readily known except by 
those that are closely involved in the farming operations and the regulating of their activities.   The ability to delineate and 
document the location and extent of land being leased requires the seed companies to produce maps and records indicating 
their lands of interest and extent of operations.  To date, a complete set of maps has not been provided. 

It is noted that sub-license agreements do provide opportunities for others to utilize the ADC lands, and the license agreement 
do require formal amendment to the master license agreement.  The process to obtain a sub-license agreement is not clearly 
described or defined by Administrative Rules.  

Private Land Leases 

Based on the UH Hilo SDAV seed crop footprint, geoprocessing techniques were used to calculate the amount of seed crop 
land being leased from private landowners versus public lands.  By “intersecting” the seed crop map with Large Land Owner 
and Governmental Owner maps publically available from the State of Hawai‘i DBEDT Office of Planning GIS website.   
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Figure 12. Private Landowners 

 
Data tables associated to the intersection of these maps were produced with calculated totals of land area. 

Total Seed Cropland = 13,492 acres (UHH SDAV) 
Seed Crop on Private Land Ownership = 7,303 acres (calculated) 
Seed Crop on Public Land = 6,199 (calculated) 

 

Figure 13. 

Bureau of Conveyance records are the authoritative data source for determining the areas being leased from private land 
owners to private business, e.g. seed companies or other third party interests.  The agreements are based on designations of 
field numbers as referenced from the HSPA historic field maps.  These records are available to the public, but require 
significant research to locate the appropriate lease agreement, and there is a cost for obtaining copies of the documents.  A 
sample map from an existing agreement is presented below. 
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Figure 14. Land Conveyance Document 

Field Operations Maps and Footprint 
The Geography of Pesticide Spraying 

The CA Department of Pesticide Regulation and Department of Health have exemplary programs that have compiled and 
study such information.  An example is how they identified community schools that are possibly endangered by nearby 
agricultural practices due to levels of pesticide applications in nearby fields. 

It was reported by DOA the maps used in the department are based on the traditional tax map key (TMK) maps which 
represent property ownership.  These maps describe land ownership for tax assessment purposes and do not provide details of 
field activities, unless additional information is manually drafted. 

Field Mapping 

In Hawai‘i the field numbering system was established by the HSPA and is continuing to be used today in legal documents 
and record keeping. 

Definition of a field (USDA FSA, 2014) is described as follows: 

The USDA Farm Service Agency (FSA) Handbook for Acreage Compliance Determinations Revision 15 (2-CP) states: 
A field is a tract separated by permanent boundaries such as: 

1. Fences 
2. Permanent waterways 
3. Woodlands 
4. Croplines not subject to change because of farming practices, or 
5. Other similar features. 
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Individual companies may modify or alter the HSPA field numbers and maps to accommodate company specific operations.  
This is usually entails the subdivision of a field into smaller units for more detailed location references for agricultural 
operations.  Other geographic units are used in describing extents and locations of activities.  

Below is an illustration of the relationship between subdivided units of land that describe locations of agricultural operations.  
Maps similar to this graphic are maintained by the seed companies, and are integrated with company GIS systems.   

 

Figure 15.  Field Maps 

Groups of fields are referred to as sections, such as Waimea North or some other geographical reference to a general location 
or area.  Sections will include multiple fields. 

Within each field, “blocks” of crop plantings or rows of crops are defined, located, and map.  The number of blocks may vary 
based on several factors, e.g. width of tractor, size of field, type of crop research occurring, crop buffer requirements.  Blocks 
are the most detailed level of areal units that identify crop production activities and locations.  Their locations and corner 
boundaries are determined using Global Positioning System (GPS) coordinates. 

A concatenation of values assigned to each section, field, and block is used to create identifiers of the site specific field for each 
pesticide application, an example may be KN207001 where KN is Kekaha North, 207 is field number, and 001 represents a 
block number.  This “ID” is recorded in the work order systems used by each company.  

Work orders track and record all pesticide applications, and utilize the identifier to determine location of the application.  
These identifiers unfortunately are not unique since block numbers and other geographic references may change or be 
reused.  This could prevent the ability to historically reference work orders to current field and block maps. 

Pesticide Application Work Order Systems and Mapping 

The seed companies utilize GPS to map the field and block boundaries, and may generate at least one coordinate for the 
location of each work order.  GPS “points” may also being used to locate the position of crop production and spraying 
activities.  These points are probable centroids to the block location.  GPS points do provide very site-specific locations, but 
would not provide an area map showing extent of the operations.  It is possible that some companies may still record the  
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information manually and entered into less sophisticated data management systems, e.g. Excel.   Regardless, the capability to 
associate specific spraying operational data to site specific locations exists.   

The Good Neighbor Program (GNP) data is based on the information collected in these Work Order systems.  The GNP 
does have the capability to include GPS point locations to provide a reasonable location of the farming operations.  However 
the GPS location is not included in the data that is published in the GNP data records.  Thus data published through the 
GNP does not have the ability to map the location of the pesticide applications even though it does have the capability. 

Buffer Zones 

The ability to generate buffer zones is a core spatial analytical function of any GIS or mapping programs.  The Good 
Neighbor Program includes 2 buffer zone requirements.  No existing maps showing the buffer zones were located.   

The first GNP buffer zone requirement defines distance for notification purposes: 

Pre-application notification will be made to those registered entities only in cases when the application of an RUP will be made 
along the entity’s property line abutting a 1000 foot notification zone as measured from the outside of the proposed treated area. 
(State of HI Dept. of Agriculture, 2015) 

Visualizing these zones based on the footprint data compiled and the specifications as described in the program can be 
achieved by utilizing GIS geo-processing capabilities and spatial referencing of the information.  This visualization is based on 
the location of the seed crop extent, and not on the property line.  Given that the leases don’t necessarily follow property 
lines, the use of the seed crop map provides the best footprint for illustrating the buffer zone extents. 

 

Figure 16. Notification Buffer Zone of 1000 feet 

 
A second buffer zone description designates the distance from adjacent communities where spraying is to be avoided. 

When applications are made near schools, medical facilities, and residential properties, a minimum 100 foot buffer zone as 
measured from the outside perimeter of the proposed treated area up to the property line of the abutting school, medical facility, 
and residential property is to be implemented. (State of HI Dept. of Agriculture, 2015) 

Seed companies have also been implementing voluntary buffer zones.  These zones may vary but 660 feet was stated as an 
example of typical distances.
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ATTACHMENT 3: PESTICIDE USE 

Total Amounts of Pesticides Reported in Kaua‘i Good Neighbor Program:               
December, 2013 – July, 2015 

 

Product Name (1) 

 

EPA Reg. 
No. 

Amounts Used 

Est. Lbs.(2) 

 

Active Ingredient(s) Gal. Lbs. 

Aatrex Nine-O   0 1,113 1,113 Atrazine 

Asana XL 352-515 95   791 Esfenvalerate 

Atrazine 4L 34704-69 191   1,594 Atrazine 

Baythroid XL 264-840 28   238 Beta-Cyfluthrin 

Besiege 100-1402 41   342 Lambda-Cyhalothrin, 
Chlorantraniliprole 

Bicep II Magnum 100-817 57   476 Atrazine, S-metolachlor 

Callisto EUP 100-EUP-114 3   23 Mesotrione 

Cobalt Advenced 62719-615 210   1,751 Chlorpyrifos, Lambda-cyhalothrin 

Coragen 352-729 69   576 Chlorantraniliprole 

Dual II Magnum 100-818 358   2,990 S-metolachlor 

Force 3G 100-1075   1,230 1,230 Tefluthrin 

Gramoxone SL 2.0 100-1431 732   6,110 Paraquat dichloride 

Intrro 524-314 120   1,005 Alachlor 

Lannate LV 352-384 159   1,326 Methomyl 

Lorsban Advanced 62719-591 667 0 5,568 Chlorpyrifos 

Lumax 100-1152 67   555 Mesotrione, Atrazine, S-metolachlor 

Lumax EZ 100-1442 1,040   8,677 S-Metolachlor, Atrazine, Mesotrione 

Mustang 279-3126 34   281 Zeta-Cypermethrin 

Mustang Maxx 279-3426 24   197 Zeta-Cypermethrin 

Permethrin 34704-873 97   807 Permethrin 
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Voliam Xpress 100-1320 22   183 Lambda-cyhalothrin, 
Chlorantraniliprole 

Warrior II 100-1295 49   406 Lambda-Cyhalothrin 

TOTAL   4,062 2,343 36,240   

(1) Not including .001 gallons of Agri-Mek and Agri-Tech applied only during February, 2015   
(2) Estimate based on assumption that weight of liquid RUPs is 8.345 lbs/gal., which is the weight of pure water. 

Active Ingredients in Pesticides Reported in Kaua‘i Good Neighbor Program:          
December, 2013 – July, 2015 

Sources: State DOA RUP Sales Records and Kaua‘i Good Neighbor Program.   

Active Ingredient (A.I.) Pounds RUPs including A.I.  

Alachlor 481 Intrro 

Atrazine 2,868 Aatrex Nine-O, Bicep II Magnum, Atrazine 4L, Lumax, 
Lumax EZ 

Beta-Cyfluthrin 29 Baythroid XL 

Bifrenthrin 1 Sniper 

Chlorantraniliprole 168 Coragen, Beseige, Voliam Express 

Chlorpyrifos 3,027 Cobalt Advenced, Lorsban Advanced,  

Esfenvalerate 63 Asana XL 

Lambda-Cyhalothrin 158 Besiege, Voliam Xpress, Warrior II, Cobalt Advanced,  

Mesotrione 378 Callisto, Lumax, Lumax EZ 

Methomyl 381 Lannate LV Dupont 

Paraquat dichloride 1,464 Gramoxone SL 2.0 

Permethrin 308 Permethrin 

S-Metolachlor 5,639 Dual II Magnum, Lumax EZ 

Tefluthrin 37 Force 3G 

Zeta-Cypermethrin 70 Mustang, Mustang Maxx 

TOTAL 15,072   

Comparison of RUP Sales Records to GNP Application Volumes: 2014 
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Active Ingredient Sales in Lbs Application in Lbs Pct of Sales Volume to GNP 
Volume 

Alachlor 20.0 447.7 4.5% 

Atrazine 1,137.7 1612.4 70.6% 

Beta-Cyfluthrin 16.0 13.3 120.5% 

Bifrenthrin 9.2 0.6 1441.5% 

Chlorantraniliprole 65.1 83.9 77.7% 

Chlorpyrifos 1,308.0 1564.3 83.6% 

Esfenvalerate 11.2 25.8 43.4% 

Lambda-Cyhalothrin 90.1 98.4 91.6% 

Mesotrione 119.5 204.4 58.5% 

Methomyl 228.0 326.2 69.9% 

Paraquat dichloride 840.0 1092.3 76.9% 

Permethrin 76.8 150.3 51.1% 

S-Metolachlor 2,747.7 3591.5 76.5% 

Tefluthrin 1.5 18.9 7.9% 

Zeta-Cypermethrin 92.1 48.2 191.1% 

TOTAL 6,763.0 9,278.0 72.9% 
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Figure 20:  Key Label Requirements for RUPs Used by Seed and Coffee Companies on Kaua‘i 

Sources: Kaua‘i Good Neighbor Program (State of HI Dept. of Agriculture, 2015) and Individual RUP labels. 

 

 

Pesticide /EPA Reg. 
No. Active ingredient 

Crop(s) Maximum rate of 
application 

Wind range 
for 
application 

Buffer Distances Instructions for Bees and 
Pollinators 

Aatrex Nine‐O / 100‐585 
AI: Atrazine (88.2% a.i.) 

Corn  2.5 # ai /acre/year  2-10 mph 50 ft. from wells, drainage, sink 
holes, intermittent streams, and 
rivers, or impounded lakes and 
reservoirs. 66 ft. from stand pipes 
and highly erodible land. 200ft 
from natural or impounded lakes  

None Listed 
Sugarcane 10 # ai/crop   

Asana XL / 352‐515 
AI: Esfenvalerate (.66 # 
ai/gal) 

Field corn   0.25 # ai/acre/season 15 mph max 10 ft. vegetative strip between field 
and down gradient aquatic 
habitat. Ground application 25 ft. 
of aquatic habitats.  

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sugarcane 0.20 # ai/acre/season     
Sweet corn 0.5 # ai/acre/season     

Atrazine 4L / 66222‐36 
AI: Atrazine (4# ai/gal) 

Corn      2.5# ai/acre/year 
10# ai/acre/crop 
8# ai/acre/year 

2-10 mph 50 ft. from wells, drainage, 
sinkholes, intermittent streams, 
rivers, impounded lakes, and 
reservoirs. 66 ft. from standpipes, 
intermittent streams and rivers.  
200 ft. from natural or impounded 
lakes and reservoirs.  

None Listed 

Sugarcane 10# ai/acre/crop   
Macadamia 
nuts 

8# ai/acre/year    

Baythroid XL / 264-840 AI: 
Beta-Cyfluthrin (1#/gal) 

Seed corn 0.088# ai/acre/season 15 mph max 10 foot vegetation between field 
and aquatic habitat. 25 ft. from 
aquatic habitats.   

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sugarcane 0.132# ai/acre/season   
Macadamia 
nuts 

0.022# ai/acre/season   

Sweet corn 0.22# ai/acre/season   
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Beseige Insecticide / 
100‐1402 
AI: Lambda‐cyhalothrin 
(0.417 #/gal) 
chlorantraniliprole (0.835 # 
ai/gal) 

Seed corn  0.12# ai/acre/year 
(lambda cyhalothrin) 0.2# 
ai/acre/year 
(chlorantraniliprole) 

15 mph max 10 ft. vegetation buffer between 
field edge and down gradient 
aquatic habitat. Ground 
application 25 ft. from aquatic 
habitats.  

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sweet corn 0.48 # ai/acre/year 
((lambda cyhalothrin) 
0.2# ai/acre/year 
(chlorantraniliprole) 

  

Sugarcane 0.16# ai/acre/year 
(lambda cyhalothrin)       
0.2# ai/acre/year 
(chlorantraniliprole) 

  

Bicep II Magnum / 100‐817 
AI: Atrazine (3.1#ai/gal) 
Metolachlor (2.4# ai/gal) 

Corn 2.5# ai/acre/year 
(atrazine) 
1.9# ai/acre/year 
(metolachlor) 

10 mph max 50 ft. from wells, drainage, 
sinkholes, intermittent streams, 
rivers, impounded lakes, and 
reservoirs. 66 ft. from sand pipes, 
intermitted streams and rivers. 200 
ft. from natural or impounded 
lakes and reservoirs.  

None Listed 

Callisto/ 100-EUP-114 AI: 
Atrazine (3.2 #/gal) 
Mesotrione (0.5#/gal) 

Corn 2.5#a.i/acre/year 
(Atrazine), 
0.24#a.i/acre/year 
(Mesotrione) 

10 mph max 66 ft. of sand pipes.  66 ft. from 
water runoff enters perennial or 
intermittent streams and rivers. 
200 ft. from natural or impounded 
lakes and reservoirs.  

None Listed 

Sugarcane 10.0# a.i/acre/season 
(Atrazine), 
0.334#a.i/acre/year 

  

Sweet corn N/A   
Cobalt Advanced / 
62719‐615 
AI: Chlorpyrifos (2.503 
#/gal) Lamda‐cyhalothrin 
(0.129#/gal) 

Seed corn  2.5# ai/acre/season 
(chlorpyrifos) 
0.13 # ai/acre/season 
(lambda‐cyhalothrin) 

15 mph max 10 ft. vegetative filter strip. 
Ground application 25 ft. of 
aquatic habitats. Ground 
application airblast 50 ft. from 
aquatic habitats. 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sweet corn 2.5# ai/acre/year   
Macadamia N/A   
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nut 
Coragen / 352‐729 
AI: Chlorantraniliprole (1.67 
#/gal) 

Seed corn 0.2# ai/acre/year 3-10 mph A well maintained vegetative 
buffer strip between areas which 
this product is applied and surface 
water features. 

None Listed 
Sweet corn 0.2# ai/acre/year   
Sugarcane 0.2# ai/acre/year   

Dual II Magnum / 100‐818 
AI: s‐Metolachlor (7.64# 
ai/gal) 

Corn 1.33 pints/acre, 2.5# 
ai/acre/year with 
(Aatrex) 

2-10 mph 50 ft. of intermitted streams and 
rivers, natural or impounded lakes 
and reservoirs 

None Listed 

Force 3G / 100‐1075 
AI: Tefluthrin (3.0% ai) 

Corn Dependent on row 
spacing 

N/A 20 yard vegetative buffer. 20 yards 
from water (lakes, reservoirs, 
rivers, permanent streams, 
marshes, estuaries, natural ponds, 
or ponds used for commercial 
fishing) 

None Listed 

Gramoxone 2.0 SL / 
100‐1431 
AI: Paraquat dichloride 
(2# paraquat cation per 
gallon as 2.762 # salt per 
gallon) 

Corn (seed, 
sweet, field)  

4.143# salt/acre/year (12 
pints/acre/year) 

10 mph max Ground application 25ft or by air 
75 ft. of lakes; reservoirs; rivers; 
permanent streams, marshes or 
natural ponds; estuaries; and 
commercial fish ponds. For 
Hawai‘i sugarcane: Do not apply 
after cane rows have closed in 

None Listed 

Sugarcane 1.381# salt/acre/year (4 
pints/acre/year ) 

  

Coffee 6.9# salt/acre/year (20 
pints/acre/year) 

  

Gramoxone SL / 100‐1217 
AI: Paraquat dichloride 
(2# paraquat cation per 
gallon as 2.762 # salt per 
gallon) 

Corn (seed, 
sweet, field)  

4.143# salt/acre/year (12 
pints/acre/year) 

10 mph max Ground application 25ft of lakes; 
reservoirs; rivers; permanent 
streams, marshes or natural ponds; 
estuaries; and commercial fish 
ponds 

None Listed 

Sugarcane 1.381# salt/acre/year (4 
pints/acre/year ) 

  

Coffee 6.9# salt/acre/year (20 
pints/acre/year) 

  

Intrro / 524‐314 
AI: Alachlor (4# ai/gal) 

Corn, 
soybean 

4# ai/acre/year 2-10 mph, 15 
mph max 

50 ft. of intermitted streams and 
rivers, natural or impounded lakes 
and reservoirs 

None Listed 

Lannate LV / 352‐382 
AI: Methomyl (2.4 # ai/gal) 

Corn (field, 
pop, seed) 

7.5 pints/acre/crop 3-10 mph Ground application 25 feet of 
lakes, reservoirs, rivers, estuaries, 
fish ponds and natural, permanent 
streams, marshes or natural, 
permanent ponds 

Highly toxic to bees exposed 
to direct treatment on 
blooming crops or weeds. 
DO not apply this product or 
allow it to drift to blooming 
crops or weeds while bees are 
actively visiting the treatment 
area. 
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Lorsban Advanced / 
62719‐591 
AI: Chlorpyrifos (3.755 # 
ai/gal) 

Corn (field, 
sweet, seed) 

3# ai/acre/season 3-10 mph Ground boom 25ft. Chemigation 
25ft.  

Highly toxic to bees exposed 
to direct treatment on 
blooming crops or weeds. 
DO not apply this product or 
allow it to drift to blooming 
crops or weeds while bees are 
actively visiting the treatment 
area. 

Lumax / 100‐1152 
AI: s‐Metolachlor (2.68# 
ai/gal) / Atrazine (1.0# 
ai/gal) / Mesotrione (0.268# 
ai/gal) 

Only corn 3 qts./season 
(2.5# ai 
atrazine/acre/year) 

10 mph max 50 ft. of intermitted streams and 
rivers, natural or impounded lakes 
and reservoirs. 66 from where 
surface water runoff enters 
perennial or intermitted streams 
and rivers. 200 ft. from natural or 
impounded lakes and reservoirs. 
66ft from sand pipes 

None Listed 

Lumax EZ / 100‐1442 
AI: s‐Metolachlor (2.49 # 
ai/gal)      Atrazine( 0.935 # 
ai/gal), Mesotrione (0.249 
# ai/gal) 

Only corn 3.25 qts /season 10 mph max 50 ft. of intermitted streams and 
rivers, natural or impounded lakes 
and reservoirs. 66 from where 
surface water runoff enters 
perennial or intermitted streams 
and rivers. 200 ft. from natural or 
impounded lakes and reservoirs. 

None Listed 

Mustang Insecticide / 
279‐3126 
Zeta‐cypermethrin (1.5 # 
ai/gal) 

Seed corn   0.20# ai/acre/season 0 - 15 mph 25 ft. from aquatic habitats.  Must 
also have minimum 10-ft wide 
vegetative filter strip of grass or 
other permanent vegetation 
between field edge and down-
gradient aquatic habitat. 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sweet corn 0.3# ai/acre/season   
Macadamia 
nut 

0.25# ai/acre/season   

Mustang Max / 279‐3249 
AI: Zeta‐cypermethrin (0.8# 
ai/gal) 

Field corn 0.10 # ai/acre/season 15 mph max Ground application 25 ft. 10 ft. 
vegetation strip 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 
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Sweet corn 0.15 # ai/acre/season       
Sugarcane 0.10 # ai/acre/season       

Permethrin / 34704‐873 
AI: Permethrin (3.2# ai/gal) 

Field corn 
(Grown for 
Seed) 

0.45 # ai/acre/year 15 mph max 10 ft. vegetative filter strip from 
aquatic habitats. Ground 
application 25 ft. of aquatic 
habitats. 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sweet corn  0.8 # ai/acre/year   
Sniper / 34704‐858 AI: 
Bifenthrin (2# ai gal) 

Field corn for 
seed 

0.3# ai/acre/season 15 mph max 10 ft. vegetative strip. Ground 
application 25ft from aquatic 
habitats.  

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 

Sweet corn 
for seed 

0.2# ai/acre/season   

Soybeans 0.3# ai/acre/season   
Macadamia 
nut 

0.5# ai/acre/season   

Voliam Xpress / 100‐1320 
AI: Lambda‐cyhalothrin 
(0.417# ai/gal) 
Chlorantraniliprole (0.835 # 
ai/gal) 

Macadamia 
nut 

0.2# ai/acre/season 15 mph max 10 ft. vegetative strip. Ground 
application 25ft from aquatic 
habitats. 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
foraging. 
  
  
  

Warrior II with Zeon 
Technology / 100‐1295 
AI: Lambda‐cyhalothrin 
(2.08# ai/gal) 

Seed corn   0.12# ai/acre/crop 15 mph max 10 ft. vegetative filter strip from 
aquatic habitats. Ground 
application 25 ft. of aquatic 
habitats. 

Highly toxic to bees exposed 
to direct treatment or 
residues on blooming crops 
or weeds. Do not apply this 
product or allow to drift to 
blooming crops or weeds on 
which bees are actively 
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foraging. 

Sweet corn 0.48# ai/acre/crop   

Sugarcane 0.16# ai/acre/season   
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General Use Pesticides Used by Kaua‘i HCIA Members as of 2015 

Product Name EPA Reg. # Pesticide Type Notes 

Accent Q 352-773 Herbicide   

Actinovate AG 73314-1 Fungicide OMRI Listed® product 

Admire Pro 264-827 Insecticide   

Aproach Prima 352-883 Fungicide   

Armezon 7969-262 Herbicide   

Assail 70WP 8033-23-70506 Insecticide   

Assure II 352-541 Herbicide   

Basagran 7969-45-66330 Herbicide   

Belt SC 264-1025 Insecticide   

Beyond 241-379 Herbicide   

Botanigard ES 82074-1 Insecticide   

Bravo WeatherStik 50534-188-100 Fungicide   

Buctril 4EC 264-540 Herbicide   

Callisto 100-1131 Herbicide   

Clarity 7969-137 Herbicide   

Clean Amine 34704-120 Herbicide   

Cueva 67702-2-70051 Fungicide OMRI Listed® product 

DeBug Turbo 70310-5 Insecticide OMRI Listed® product 

Dimethoate 400 34704-207 Insecticide   

DiPel DF 73049-39 Insecticide OMRI Listed® product 

Durango DMA 62719-556 Herbicide   

Esteem 59639-114 Insecticide   

Fusilade DX 100-1070 Herbicide   
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Garlon 4 Ultra 62719-527 Herbicide   

GF-120 NF Naturalyte 62719-498 Insecticide OMRI Listed® product 

Grandevo 84059-17 Insecticide OMRI Listed® product 

Harness 524-473 Herbicide   

Headline 7969-289 Fungicide   

Honcho Plus 524-454 Herbicide   

Impact 5481-524 Herbicide   

Kocide 3000 352-662 Fungicide   

Laudis 264-860 Herbicide   

Liberty 280 SL 264-829 Herbicide   

Lorsban 15G 62719-34 Insecticide   

Lorsban 75WG 62719-301-10163 Insecticide   

Malathion 8  34704-474 Insecticide   

Malathion 5EC 19713-217 Insecticide   

Manzate Pro-Stick 352-704 Fungicide   

Marathon 1% 432-1329-59807 Insecticide   

M-Pede 10163-324 Insecticide OMRI Listed® product 

Neemix 70051-9 Insecticide OMRI Listed® product 

Oust XP 352-601 Herbicide   

Oxidate 2.0 70299-12 Fungicide OMRI Listed® product 

Poast 7969-58 Herbicide   

Prev-AM 72662-3 Insecticide   

Provado 264-763 Insecticide   

Prowl H20 241-418 Herbicide   

PureSpray Green 69526-9 Insecticide OMRI Listed® product 

Pursuit 241-310 Herbicide   
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Pyronyl Crop Spray 655-489 Insecticide   

Quadris 100-1098 Fungicide   

Quilt 100-1178 Fungicide   

Radiant SC 62719-545 Insecticide   

Regalia 84059-3 Fungicide OMRI Listed® product 

Reglone 100-1061 Herbicide   

Ridomil Gold 100-1202 Fungicide   

Roundup Powermax 524-549 Herbicide   

Roundup WeatherMax 524-537 Herbicide   

Sandea 81880-18-10163 Herbicide   

Scythe 62719-529 Herbicide   

Select Max 59639-132 Herbicide   

Sevin XLR Plus 264-333 Insecticide   

Sharpen 7969-278 Herbicide   

Sonalan HFP 62719-188 Herbicide   

Sulfomet XP 352-601-85588 Herbicide   

Surround WP 61842-18 Insecticide OMRI Listed® product 

Targa 33906-9-81880 Herbicide   

Tilt 100-617 Fungicide   

Trilogy 70051-2 Insecticide OMRI Listed® product 

Valor SX 59639-99 Herbicide   

Verdict 7969-279 Herbicide   

Weedar 64 71368-1 Herbicide   

Xentari 73049-40 Insecticide OMRI Listed® product 

Yukon 81880-6-10163 Herbicide   

Zeal 59639-138 Miticide   
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Source: Hawai‘i Crop Improvement Association 

These are the non-restricted-use products that the four Kaua‘i HCIA member companies have for agricultural field use on Kaua‘i.  This list is a compilation to include the inventories of all 
four companies.  As a result, this list includes more products than any individual company has.  This list is current as of the fall of 2015, and is not intended to include all products that 
may have been used previously, or that might be used in the future. 

The Organic Materials Review Institute (OMRI) is an international nonprofit organization that determines which input products are allowed for use in 
organic production and processing. OMRI Listed® products are allowed for use in certified organic operations under the USDA National Organic Program. 
(See http://www.omri.org/) 

EPA Drinking Water Regulations 

Kaua‘i’s drinking water supply is subject to national standards for water quality under the federal SDWA.  The EPA sets legal 
limits on the levels of certain contaminants in drinking water that reflect both the level that protects human health and the 
level that water systems can achieve using the best available technology. The Kaua‘i Department of Water (DOW) follows 
EPA rules and procedures for testing water quality, and publishes the results in their annual Water Quality Reports for each 
water system in the County.   Measurements are done for a wide range of potential contaminants, including pesticide 
chemicals.  Maximum Contaminant Levels (MCLs) are set for each contaminant based on rigorous health studies.  For 
example, the MCL for Atrazine is .003 mg/liter, or 3 parts per billion (ppb).    

The EPA drinking water regulations address three pesticides used by GM companies on Kaua‘i, as shown in the following 
table. 

EPA Safe Drinking Water Standards for Pesticides Used by GM Seed Companies on Kaua‘i 

Pesticide 
Chemical 

MCLG 
(mg/L)1 

MCL  
(mg/L)2 

Potential Health Effects from Long-
Term Exposure Above the MCL 
(unless specified as short-term) 

Sources of Contaminant 
in Drinking Water 

Alachlor 0.00 0.002 Eye, liver, kidney or spleen problems; 
anemia; increased risk of cancer 

Runoff from herbicide used 
on row crops 

Atrazine 0.003 0.003 Cardiovascular system or reproductive 
problems 

Runoff from herbicide used 
on row crops 

Glyphosate 0.7 0.7 Kidney problems; reproductive difficulties Runoff from herbicide use 

Source: Drinking Water Contaminants identified by EPA (US EPA, 2014a) 

(1) Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking water below which there is no known or expected 
risk to health. MCLGs allow for a margin of safety and are non-enforceable public health goals. 
(2) Maximum Contaminant Level (MCL) - The highest level of a contaminant that is allowed in drinking water. MCLs are set as close to 
MCLGs as feasible using the best available treatment technology and taking cost into consideration. MCLs are enforceable standards. 

The EPA has included two other pesticides used by GM seed companies on Kaua‘i on their Contaminant Candidate List 
(CCL):  Metolachlor and Permethrin. The CCL is a list of contaminants that are currently not subject to any proposed or 
promulgated national primary drinking water regulations, but are known or anticipated to occur in public water systems. 
Contaminants listed on the CCL may require future regulation under the SDWA. 
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EPA Aquatic Life Benchmarks 

The EPA worked with the USGS to develop ecotoxicity benchmarks for freshwater species based on information provided 
through the pesticide Product Registration and Re-Registration programs.  The benchmarks are not enforceable as the EPA 
drinking water levels are, but rather are targets and indicators for when additional monitoring and/or investigation may be 
needed.  According to the EPA, ‘Each Aquatic Life Benchmark is based on the most sensitive, scientifically acceptable toxicity 
endpoint available to EPA for a given taxon (for example, freshwater fish) of all scientifically acceptable toxicity data available 
to EPA (US EPA, n.d.a).  

In other words, each benchmark represents the level of concentration below which the chemical is not expected to harm 
aquatic life.   Separate levels are established for fish, invertebrates, vascular plants (e.g. water lilies), and nonvascular (e.g., 
algae).  There are separate acute and chronic benchmarks for fish and invertebrates.  Aquatic life benchmarks for the specific 
Active Ingredients in the RUPs used by the GM companies on Kaua‘i are included in Table 2.  What is striking about some 
of the benchmarks is the tremendous range of estimated impacts to different species from the same pesticide.  For example, 
atrazine benchmark for acute fish toxicity (2,650 micrograms/liter) is 2.65 million times larger than the chronic toxicity level 
for nonvascular plants (0.001 micrograms/liter). Likewise, mesotrione benchmarks range from as much as 420,000 
micrograms/liter for invertebrates to 9.8 micrograms/liter for vascular plants.  
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EPA Aquatic Life Benchmarks (Figures in microgram per liter; information provided only for RUPs used on Kaua‘i) 

  FISH INVERTEBRATES 
NONVASCULAR 
PLANTS 

VASCULAR 
PLANTS 

OFFICE OF WATER AQUATIC 
LIFE CRITERIA   

Chemical Acute Chronic Acute Chronic Acute Chronic 
Maximum 
Concentration 

Continuous 
Concentratio
n   

Alachlor 900 187 1250 110 1.64 2.3     
  

Atrazine 2650   360 60 <1 0.001     
  

Bifenthrin 0.075 0.04 0.8 0.0013         
  

Chlorantraniliprole > 600 110 4.9 4.5 1800 2000     
  

Chlorpyrifos 0.9 0.57 0.05 0.04 140   0.083 0.041 
  

Cyfluthrin, beta 0.034   0.145           
  

Esfenvalerate 0.035 0.035 0.025 0.017         
  

Glyphosate 21500 1800 26600 49900 12100 11900     
  

Lambda-cyhalothrin 0.105 0.031 0.0035 0.002 > 310       
  

Mesotrione > 60000 11000 420000 180000 1900 9.8     
  

Methomyl 160 12 2.5 0.7         
  

Metolachlor 1600 30 550 1 8 21     
  

Paraquat dichloride 6000 < 369 600 < 36.9 0.396 71     
  

Permethrin 0.395 0.0515 0.0106 0.0014 68       
  

S-Metolachlor 1600 30 550 1 8 21     
  

Tefluthrin 0.03 0.004 0.035 0.008         
  

Zeta-cypermetherin 0.195 0.14 0.0018 0.00059         
  

Source: US EPA, n.d.a 
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California Health Screening Levels for Airborne Levels of Pesticides used on Kaua‘i Federal 
(EPA) Issued Experimental Use Permits in Hawaiʻi 

California DPR Health Screening Levels for Pesticides in Air 

Unlike for drinking water, there are no federal or state standards for pesticide concentrations in air.  Due to concerns about 
the presence of pesticides in air, the State of California enacted the Toxic Air Contaminant (TAC) Act in 1983 to set up a 
system for evaluation and control of pesticides and other chemicals that may become airborne and threaten human health.   

The California DPR developed health screening levels and regulatory target concentrations for certain pesticides to guide 
their monitoring and analysis of airborne pesticides. Health screening levels are based on a preliminary assessment of possible 
health effects, and are used as triggers for DPR to conduct more detailed evaluations. Regulatory target concentrations are 
levels that DPR established after complete assessments of possible health risks. DPR puts measures in place for individual 
pesticides based on regulatory targets to limit exposures so that adverse effects can be avoided. Exceeding a regulatory target 
concentration does not necessarily mean that an adverse health effect occurs, but it does indicate that rules on how the 
specific pesticide is used may need to be modified. (Tuli et al. 2015, p. 2).   

The California DPR established health screening levels for three pesticides used by GM companies on Kaua‘i:  chlorpyrifos, 
metolachlor, and permethrin.  

California Health Screening Levels for Airborne Levels of Pesticides used on Kaua‘i 

Exposure Type (1) Measure Chlorpyrifos Metolachlor Permethrin 

Acute NOAEL (2) 
(ug/m3)b,c 

74 (rat) 50mg/kg(rat) 10500(rat) 

Uncertainty Factor (3) 100 100 100 

Screening level (ug/m3) 1.2 85 168 

Subchronic NOAEL 
(ug/m3)b,c 

53 (rat) 8.8mg/kg(rat) 5600(rat) 

Uncertainty Factor  100 100 100 

Screening level (ug/m3) 0.85 15 90 

Chronic NOAEL 
(ug/m3)b,c 

0.03mg/kg (dog) 9.7mg/kg(rat) 5600(rat) 

Uncertainty Factor 100 100 100 

Screening level (ug/m3) 0.51 16 90 

 (1) Chronic = less than 24 hours; Subchronic = 1 - 90 days; Chronic = over 90 days  

(2) NOAEL = No Observed Adverse Effects Level 

(3) Uncertainty Factor accounts for uncertainty of extrapolating from animal studies to humans, and the variability within different humans.   
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Federal (EPA) Issued Experimental Use Permits in Hawai‘i 

EUP Number Company 

524-EUP-101 Monsanto 

524-EUP-104 Monsanto 

67979-EUP-8 Syngenta 

100-EUP-114 Syngenta 

29964-EUP-11 Dupont-Pioneer 

524-EUP-107 Monsanto 

Source: Hawai‘i Dept. of Agriculture, personal communication, June 15, 2015 

The Hawai‘i DOA issued 14 State EUPs between 2010 and 2014, seven of which were on Kaua‘i.  The EUP users on Kaua‘i 
included BASF Corporation, Dupont-Pioneer, Syngenta, and the UH Pacific Cooperative Studies Unit.  The crops involved 
included corn, rice, soybeans, sunflowers, and turf/ornamentals.  The Active Ingredients involved in these State-issued EUPs 
included: 

1. Ethephon (plant growth inhibitor, organophosphate, included in different EPA-registered general use products) 

2. Flumioxazin (herbicide, contained in different EPA-registered products including Chateau Herbicide, a GUP licensed for sale in 
Hawai‘i) 

3. Indoxacarb (insecticide, oxadiazine, contained in several household ant, roach, and flea products) 

4. Quizalofop-p-ethyl (herbicide, aryloxyphenoxy propionic acid, contained in several EPA-registered GUPs) 

5. Saflufenacil (herbicide, amide, contained in several EPA-registered GUPs)  
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Experimental Use Permits 

P-35 
Rev. 07/00 
 

HAWAII DEPARTMENT OF AGRICULTURE EXPERIMENTAL USE PERMIT APPLICATION – PESTICIDES 
1.                                                                                                                APPLICANT 
a. Name of Applicant 
 
c. Title of Applicant 
 
d. Telephone No. 
 

e.  Fax No. 

b. Company Name and Address 

2.                                                                                                                 PESTICIDE 
a.  Brand Name (if any) 
 

b.  EPA Registration Number or other I.D. number 

c.  Active Ingredient(s)  (by chemical name) d.  Is Product Licensed in Hawaii?        [    ]  Yes               [    ]  No   
 

3.                                                       DESCRIPTION OF EXPERIMENT  (submit copy of experimental protocol) 
a. Location of Trial(s) (Area, Town or City, Field No., and Island) 
 
b. Size of Trials (acres, sq. ft., etc.) 
 

c. Number of Trials d. Number of Replications 

e. Commodity (crop) to be Treated 
 

f.  Stage of Growth of Commodity 

g. Pest(s) 
 
h. Dosage Rate(s) (lbs. active ingredient per unit area) 
 

i. Method of Application 
[   ]  Ground   [   ]   Aerial    [    ]  Other (specify):   

4.                                                                                            DURATION OF EXPERIMENT 
a. Starting Date 
 

b.  Completion Date 

5. TYPE OF DATA SOUGHT: 
 
 
6.  DISPOSITION OF TREATED COMMODITY: 
 
 
7.                                                                                           PERSON SUPERVISING TRIALS 
a. Name of Person 
 
c. Title of Person 
 
d. Telephone 
 

e. Category 10 Certification No. 

b. Company Name and Address 

f.  Signature 
 

g.  Date 

FOR STATE USE ONLY 
Disposition: 
       [   ]  Approved       [   ]  Disapproved 

State EUP No. Expiration Date 

RESTRICTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name & Title of State Official 
 
 

Signature Date 



PESTICIDE USE BY LARGE AGRIBUSINESSES ON KAUA’I 

 

189 

 

Application available online at Hawaii DOA website (http://hdoa.hawaii.gov/pi/pest/pesticide-forms/) 

 
 
 

INSTRUCTIONS TO APPLICANT 
 
1a-e. Self-explanatory. 
2a-b. Self-explanatory. 
2c. Submit data and information concerning the product(s). 
2d. Self-explanatory. 
3a-i. Self-explanatory.  (Submit copy of Experimental Protocol) 
4a-b. Self-explanatory. 
5. Describe testing program and type of data being sought. 
6. Pursuant to Section 4-66-48(a), Administrative Rules: “If a pesticide is to be tested for a use which is likely to 

result in a residue on or in food or feed, a permit for experimental use may be issued provided: 
 

(1) A tolerance or exemption from the requirements of a tolerance has been established under Section 
408 of the Federal Food, Drug and Cosmetic Act; or a regulation established under Section 409 of the 
Federal Food, Drug and Cosmetic Act; or 

 
(2) The food or feed product shall be destroyed or used only for laboratory or experimental animals for 

testing purposes; or 
 
(3) Convincing evidence is submitted by the applicant that the proposed use shall not result in residues that 

would be in excess of that authorized under Section 408 of the Federal Food, Drug and Cosmetic Act, or 
a regulation established under Section 409 of the Federal Food, Drug and Cosmetic Act which would be 
hazardous to man, other animals, or the environment.” 

 
7a-d. Self-explanatory. 
7e. Indicate the certification number of the person supervising this experimental use.  The person must be certified in 

Category 10, Demonstration and Research Pest Control.   
7f-g. Self-explanatory. 
 

REPORTS 
    
Section 4-66-50, Administration Rules, states: “The holder of a permit shall submit periodic reports regarding the status of 
the experimental program.  Reports shall be submitted at specified intervals as may be prescribed by the head (but shall 
report immediately incidents of unreasonable adverse effects of use, or from exposure to pesticides covered by an 
experimental use permit).”  Reports shall contain the following information: 
 

(1) Quantity of the pesticide used during the reporting period. 
(2) Name and address of consignee and ultimate destination and amount of each shipment. 
(3) A summary of data on effectiveness, phytotoxicity, or other pertinent information regarding usefulness 

obtained during the permit period. 
(4) Any additional data obtained on residue or analytical methods obtained. 
(5) Any additional data obtained on toxicity or adverse effects to man, non-target animals, or the 

environment. 
(6) Any residue data obtained on the treated crop or site on which a determination can be made regarding re-

entry into the treated area. 
(7) Disposition of unused pesticide. 

 
RESTRICTIONS 

 
All applicable directions, precautions, and restrictions on the Federally registered label must be followed. 
 
A report regarding this EUP (as described above) must be submitted to the Department of Agriculture within six months 
after its expiration. 
 
All adverse effects resulting from the experimental use must be reported to the Department of Agriculture, Pesticides 
Branch immediately. 
 

Oahu    .973-9401 Kona     .323-7593 Hilo        ..974-4143  
Maui    ..873-3555 Kauai     274-3069 Molokai       567-6891 

 
Submit completed applications to:  Hawaii Department of Agriculture 
      Division of Plant Industry 
      Pesticides Branch 
      1428 S. King Street 
      Honolulu, HI 96814 
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ATTACHMENT 4: ENVIRONMENTAL HEALTH 
Kaua‘i Department of Water Testing for Chlorpyrifos 
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The 2013 Air Monitoring Study at WCS 

The objectives of this study were: 

1. To design and perform experiments to determine volatile chemicals emitted from stinkweed (which was suspected as 
a possible cause of health incidents at Waimea Canyon Middle School in 2006 and 2008); 

2. To design and perform experiments of passive air and high volume air sampling methods to trap pesticide residues 
and natural chemicals in ambient air; 

3. To conduct passive air and high volume air sampling for determination of pesticide residues and natural chemicals 
in ambient air in and around the Waimea Canyon Middle School and other schools on Kaua‘i; 

4. To conduct qualitative analyses of chemicals in ambient air (chemical identification) and quantitative analyses of the 
identified chemicals (concentration measurement); and 

5. To estimate exposure to the chemicals. 

Air sampling did not begin until about two years after the 2008 incident. Both passive air chambers and high volume air 
collection methods were used to collect samples from WCMS and four other schools around Kaua‘i. Samples were collected 
at approximately 4-month intervals over a two-year period and were analyzed at a laboratory at the University of Hawai‘i at 
Mānoa using GC/MS technology to determine the presence and quantities of different chemicals.  Because the study was 
attempting to measure the concentration of the chemical MITC that could be emitted from a large stinkweed bloom, it also 
sampled air near a large field of stinkweed on Maui to determine the types of chemicals emitted from the plant, and test the 
suitability of the study methods to be used. 

Surface Waters and Aquatic Ecosystems 

Atrazine is now known to be a highly potent endocrine disruptor and persists in the environment after its use. Extensive 
scientific research has demonstrated that atrazine causes substantial negative reproductive effects in a variety of taxa when 
exposure occurs, even at concentrations as low as 0.1 ppb. Impairing reproduction through endocrine disruption, lowering 
reproductive output, chemical castration, disrupting development and immunosuppresion are among the types of harms that 
atrazine causes, all of which represent significant sublethal effects not considered by the EPA.  

Scientific research has shown that atrazine inhibits production of testosterone and induces estrogen production in a variety of 
taxa including amphibians (Hayes et al., 2002), fish (Moore & Waring, 1998), reptiles (Keller & McClellan-Green, 2004), and 
mammals (Babić -Gojmeric et al., 1989). The results of endocrine disruption includes chemical castration (demasculinization) 
and feminization, decreased sperm counts, impaired fertility, and a reduction in masculine features. In amphibians, atrazine 
exposure impairs immune function and increases susceptibility to viral diseases, bacterial infections, and macroparasites.  In 
salmon, atrazine-induced increase in stress hormones in smolt, impairs the ability of exposed fish to return to the ocean 
leading to high mortality in these commercially important fish (Moore & Waring, 1998)  
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Pesticide Concentrations Found in Environmental Samples on Kaua‘i 

Pesticide Medium Report Year Location Likely Cause Measure 
Regulatory 
Threshold 

Measure/
Threshold 

Threshold
/Measure Comments 

Chlorpyrifos Air 

Final Project Report 
for Kaua‘i Air 
Sampling Study 

2010-
2012 

Waimea Canyon 
Middle School 

Drift from local 
Ag Fields 

35 
nanograms/m3 

850 
nanograms/m3 0.0412 24.3 

California DPR Health 
Screening Level – 
Subchronic Exposure 

Bifenthrin Air 

Final Project Report 
for Kaua‘i Air 
Sampling Study 

2010-
2012 

Waimea Canyon 
Middle School 

Drift from local 
Ag Fields 

43 
nanograms/m3 N/A N/A 7.6 

California DPR Health 
Screening Level - 
Subchronic Exposure 

Metolachlor Air 

Final Project Report 
for Kaua‘i Air 
Sampling Study 

2010-
2012 

Waimea Canyon 
Middle School 

Drift from local 
Ag Fields 

23 
nanograms/m3 

15000 
nanograms/m3 0.0015 652.2 

California DPR Health 
Screening Level - 
Subchronic Exposure 

Chlorpyrifos Air 
PAN Air Monitoring 
Project 2012 

Waimea or 
Kekaha 

Drift from local 
Ag Fields 

90 
nanograms/m3 

850 
nanograms/m3 0.1059 9.4 

Reportedly 1500 ft from 
nearest Ag Field 

Atrazine 
Drinking 
Water 

USDA School Water 
Testing Project 2011 

Waimea Canyon 
Middle School Unknown 

6 parts per 
trillion 

3000 parts per 
trillion 0.0020 500.0 

Tested for 23 pesticides 
and over 100 pesticide 
residues.  Atrazine was 
only on detected. 

Atrazine 
Waste 
Water 

DOH Atrazine 
Report 2013 2012 

Pua Nani Storm 
Drain, Lihue 

Current or legacy 
agriculture 

.04 parts per 
billion 

10 parts per 
billion 0.0040 250.0 

EPA proposed aquatic 
level of concern.  Page 30 
of report 

Atrazine 
Drinking 
Water 

DOH Atrazine 
Report 2013 

1986 - 
2004 

Lihue-Kapaa 
Water System 

Legacy 
Agriculture 

.28 - .19 parts 
per billion 

3 parts per 
billion 0.0933 10.7 

EPA Drinking Water 
Standard 

Atrazine 
Irrigation 
Water 

DOH Atrazine 
Report 2013 

late 
1980s 

Barking Sands 
irrigation well 

Legacy 
Agriculture 

3.5 parts per 
billion 

3 parts per 
billion 1.1667 0.9 

EPA Drinking Water 
Standard 

Atrazine 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Drainage Canal at 
Kikiaola Boat 
Harbor 

Current or legacy 
agriculture 

2.05 
micrograms/ 
liter 

1 microgram/ 
liter 2.0500 0.5 

EPA Aquatic Life 
Benchmark 
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Pesticide Medium Report Year Location Likely Cause Measure 
Regulatory 
Threshold 

Measure/
Threshold 

Threshold
/Measure Comments 

Metolachlor 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Drainage Canal at 
Kikiaola Boat 
Harbor 

Current 
agriculture 

1.07 
micrograms/ 
liter 

1 microgram/ 
liter 1.0700 0.9 

EPA Aquatic Life 
Benchmark 

Glyphosate Sediment 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Ditch near 
Kawaiele Pump 
Station 

Current 
Agriculture  

800 
micrograms/ 
kg of sediment 

700 
micrograms/ 
liter    No sediment benchmark 

Chlorpyrifos 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Unnamed ditch at 
Kekaha Rd 

Current 
Agriculture  

.005 
micrograms/ 
liter 

.04 micrograms/ 
liter 0.1250 8.0 

EPA Aquatic Life 
Benchmark 

Glyphosate Sediment 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Ditch near 
Hanalei River Unknown 

0.03 
micrograms/ 
liter 

700 
micrograms/ 
liter    

No sediment benchmark 
 
 

Hexazinone 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Hanamaulu 
Stream at Kapaia 

Legacy 
Agriculture 

0.006 
micrograms/ 
liter 

7 micrograms/ 
liter 0.0009 1166.7 

EPA Aquatic Life 
Benchmark 

Fipronil 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Hanamaulu 
Stream at Kapaia   

0.003 
micrograms/ 
liter 

.011 
micrograms/ 
liter 0.0273 36.7 

EPA Aquatic Life 
Benchmark 

Bentazon 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Unnamed ditch at 
Kekaha Rd   

.02 
micrograms/ 
liter 

200 
micrograms/ 
liter 0.0001 10000.0 

USGS Human Health 
Benchmark 
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Pesticide Medium Report Year Location Likely Cause Measure 
Regulatory 
Threshold 

Measure/
Threshold 

Threshold
/Measure Comments 

cis-
Propiconazone 

Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Unnamed ditch at 
Kekaha Rd   

.005 
micrograms/ 
liter 

21 micrograms/ 
liter 0.0002 4200.0 

USGS Human Health 
Benchmark 

Simazine 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Drainage Canal at 
Kikiaola Boat 
Harbor 

Legacy 
Agriculture 

.014 
micrograms/ 
liter 

4 micrograms/ 
liter 0.0035 285.7 

EPA Drinking Water 
MCL 

Triclopyr 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Unnamed ocean 
outfall from GC, 
Nawiliwili 

Legacy 
Agriculture 

.04 
micrograms/ 
liter 

100 
micrograms/ 
liter 0.0004 2500.0 

EPA Aquatic Life 
Benchmark 

Iprodione 
Surface 
Water 

DOH Statewide 
Pesticide Sampling 
Pilot Project Water 
Quality Findings 2014 

Wahiawa River at 
Wahiawa Beach   

.0016 
micrograms/ 
liter 

.8 micrograms/ 
liter 0.0020 500.0 USGS Benchmark (check) 

Trichloro-
propane* 

Drinking 
Water 

Kaua‘i DOW 
Annual Water 
Quality Reports 2013 

Lihue-Kapaa 
Water System 

Legacy 
Agriculture 

.07 parts per 
billion 

0.6 parts per 
billion 

0.11666666
7 8.6 

EPA Drinking Water 
Standard 

Dioxane 
Drinking 
Water 

Kaua‘i DOW 
Annual Water 
Quality Reports 2014 

Lihue-Kapaa 
Water System 

Legacy 
Agriculture 

.12 parts per 
billion NA       

DCPA 
Drinking 
Water 

Kaua‘i DOW 
Annual Water 
Quality Reports 2013 

Lihue-Kapaa 
Water System 

Legacy 
Agriculture 

.14 parts per 
billion NA       

2, D-D* 
Drinking 
Water 

Kaua‘i DOW 
Annual Water 
Quality Reports 2010 

Lihue-Kapaa 
Water System 

Legacy 
Agriculture 

.5 parts per 
billion 

70 parts per 
billion 

0.00714285
7 140.0 

EPA Drinking Water 
Standard 

Trichloro-
propane* 

Drinking 
Water 

Kaua‘i DOW 
Annual Water 
Quality Reports 2013 

Kalaheo-Koloa 
Water System 

Legacy 
Agriculture 

.24 parts per 
billion 

0.6 parts per 
billion 0.4 2.5   
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USDA, AMS, S&T, MPO – Pesticide Data Program (PDP) Thursday, March 14, 2013 
 

PDP Groundwater Site Results 
Sampling Site: HI 5501  Waimea Middle School 
Sampling Month:  February 2011 

 
Date Pesticide Name Class LOD 

(ppt) 
Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

02/28/11 2,4,5-T H 1.6 ND   

 2,4-D H 0.65 ND 70,000  

 2,4-DB H 14 ND   

 Acetamiprid I 3 ND  497,000 

 Acetochlor H 9.2 ND  140,000 

 Acetochlor ethanesulfonic acid (ESA) HM 1.6 ND   

 Acetochlor oxanilic acid (OA) HM 1.4 ND   

 Alachlor H 7.8 ND 2,000  

 Alachlor ethanesulfonic acid (ESA) HM 1.7 ND   

 Alachlor oxanilic acid (OA) HM 0.61 ND   

 Aldicarb sulfone IM 7.6 ND 2,000  

 Aldicarb sulfoxide IM 15 ND 4,000  

 Aldrin I 9.6 ND   

 Aminopyralid H 16 ND  3,500,000 

 Atrazine H 0.66 6 3,000  

 Azinphos methyl I 10 ND  11,000 

 Azinphos methyl oxygen analog IM 8.7 ND   

 Azoxystrobin F 3 ND  1,260,000 

 Bensulfuron methyl H 1.5 ND  1,400,000 

 Bentazon H 0.18 ND   

 Bifenthrin I 3.2 ND  91,000 

 Bromacil H 2.5 ND   
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Date Pesticide Name Class LOD 
(ppt) 

Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

 Bromuconazole 46 (trans) FM 3.2 ND   

 Bromuconazole 47 (cis) FM 5.4 ND   

 Butachlor H 1.9 ND   

 Butylate H 1.8 ND   

 Carbaryl I 23 ND   

 Carbofuran I 1 ND 40,000  

 Chlorantraniliprole I 3 ND  11,060,000 

 Chlorfenvinphos total I 9.6 ND   

 Chlorimuron ethyl H 13 ND  630,000 

 Chlorothalonil F 5.2 ND   

 Chlorsulfuron  1.7 ND  140,000 

 Clopyralid H 3.4 ND  1,050,000 

 Clothianidin I 4.8 ND  686,000 

 Cyanazine H 1.7 ND   

 Cycloate H 3.3 ND  35,000 

 Cyfluthrin I 40 ND  168,000 

 Cyhalothrin, Total (Cyhalothrin-L + 
R157836 epimer) 

I 42 ND  7,000 

 Cypermethrin I 74 ND  420,000 

 Cyphenothrin I 14 ND   

 Cyproconazole F 1.6 ND  70,000 

 Deltamethrin (includes parent 
Tralomethrin) 

I 84 ND  70,000 

 Desethyl atrazine HM 0.43 28   

 Desethyl-desisopropyl atrazine HM 150 ND   

 Desisopropyl atrazine HM 3.1 ND   
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Date Pesticide Name Class LOD 
(ppt) 

Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

 Diazinon I 3.3 ND   

 Dicamba H 67 ND   

 Dichlorprop H 1.7 ND   

 Dicofol p,p' I 23 ND   

 Difenoconazole F 6.3 ND  70,000 

 Dimethenamid oxanilic acid (OA) HM 0.63 ND   

 Dimethenamid/Dimethenamid P H 2.5 ND  350,000 

 Dimethoate I 4.5 ND  15,000 

 Dinoseb H 0.78 ND 7,000  

 Disulfoton I 8.6 ND   

 Disulfoton sulfone IM 4.1 ND   

 Diuron H 3.5 ND   

 Epoxiconazole F 6.9 ND  140,000 

 EPTC H 5 ND  350,000 

 Esfenvalerate+Fenvalerate Total I 38 ND   

 Ethion I 25 ND   

 Ethofumesate H 7.5 ND  1,980,000 

 Ethoprop I 5.3 ND  10,000 

 Fenbuconazole F 2.4 ND  210,000 

 Fenitrothion I 13 ND  9,000 

 Fenpropathrin I 14 ND  175,000 

 Fenthion I 22 ND  490 

 Fipronil I 0.35 ND  1,000 

 Flufenacet oxanilic acid (OA) HM 0.75 ND   

 Flumetsulam H 20 ND  7,000,000 



PESTICIDE USE BY LARGE AGRIBUSINESSES ON KAUA’I 

 

199 

Date Pesticide Name Class LOD 
(ppt) 

Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

 Fluometuron H 4.2 ND   

 Fluroxypyr-meptyl H 35 ND   

 Fluvalinate I 130 ND   

 Halosulfuron methyl H 3.3 ND  700,000 

 Hexaconazole F 11 ND  140,000 

 Hexazinone H 1.5 ND   

 Hydroxy atrazine HM 1.2 ND  70,000 

 Imazamethabenz acid H 0.6 ND   

 Imazamethabenz methyl H 0.31 ND   

 Imazamox H 3.1 ND   

 Imazapic H 0.9 ND  3,500,000 

 Imazapyr H 1 ND  17,500,000 

 Imazaquin H 1.1 ND  1,750,000 

 Imazethapyr H 1 ND  17,500,000 

 Imidacloprid I 6.2 ND  399,000 

 Lindane (BHC gamma) I 20 ND 200  

 Linuron H 4.5 ND  54,000 

 Malathion I 10 ND   

 MCPA H 0.78 ND   

 MCPB H 6.6 ND   

 Mecoprop (MCPP) H 0.65 ND  280,000 

 Metalaxyl/Mefenoxam F 3 ND   

 Methomyl I 7.3 ND   

 Metolachlor H 1.5 ND   

 Metolachlor ethanesulfonic acid (ESA) HM 0.36 ND   

 Metolachlor oxanilic acid (OA) HM 3.2 ND   
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Date Pesticide Name Class LOD 
(ppt) 

Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

 Metsulfuron methyl H 1.5 ND   

 Myclobutanil F 2.9 ND  175,000 

 Neburon H 9.4 ND   

 Nicosulfuron H 1.7 ND  8,750,000 

 Norflurazon H 4.8 ND  105,000 

 Omethoate IM 0.3 ND   

 Oxamyl I 3 ND 200,000  

 Parathion ethyl I 15 ND  200 

 Parathion methyl I 53 ND   

 Parathion methyl oxygen analog IM 11 ND   

 Permethrin cis IM 9 ND  1,750,000 

 Permethrin trans IM 7.5 ND  1,750,000 

 Phenothrin I 27 ND   

 Phorate I 12 ND  4,000 

 Picloram H 22 ND 500,000  

 Prallethrin I 25 ND  350,000 

 Prometon H 0.17 ND   

 Prometryn H 0.17 ND  280,000 

 Propachlor H 0.64 ND   

 Propachlor oxanilic acid (OA) HM 1.4 ND   

 Propanil H 6.7 ND  63,000 

 Propazine H 3.3 ND   

 Propiconazole F 3.4 ND  700,000 

 Prosulfuron  1.5 ND  371,000 

 Pyrasulfotole H 6.9 ND  70,000 

 Pyroxsulam H 8.2 ND  7,000,000 
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Date Pesticide Name Class LOD 
(ppt) 

Concentratio
n Detected 
(ppt) ND = Non-
detect 

EPA 
MCL 
(ppt) 

EPA 
HHBP 
(ppt) 

 Resmethrin I 7.8 ND  245,000 

 Siduron H 2.1 ND  1,050,000 

 Simazine H 0.71 ND 4,000  

 Sulfometuron methyl H 1.9 ND  1,925,000 

 Tebuconazole F 3.5 ND  203,000 

 Tebuthiuron H 0.21 ND   

 Tefluthrin I 2.1 ND   

 Tembotrione H 70 ND  3,000 

 Terbacil H 1.6 ND   

 Terbufos I 6.3 ND   

 Tetrachlorvinphos I 7.5 ND  296,000 

 Tetraconazole F 1.9 ND  51,000 

 Tetradifon I 7.2 ND   

 Tetramethrin I 28 ND   

 Thiamethoxam I 6.1 ND 84,000  

 Thifensulfuron H 8.9 ND   

 Thiobencarb H 7.7 ND   

 Tri Allate H 12 ND 175,000  

 Triadimefon F 1.3 ND 238,000  

 Triadimenol F 20 ND 24,000  

 Triasulfuron H 3.1 ND 70,000  

 Triclopyr H 1.6 ND 350,000  

 Triticonazole F 14 ND 1,190,000  

 

Data Column Definitions: 

Class = Class or type of Pesticide (see codes/descriptions below). 
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LOD = Limit of Detection. The lowest concentration that the laboratory can detect for a given pesticide. 
ppt = Parts-per-trillion. 

Concentration Detected = Amount of the residue detected for a given pesticide or ND for a non-detect (no residue found). 

EPA MCL = U.S. Environmental Protection Agency (EPA) Maximum Contaminant Level (MCL). EPA MCL values 
are normally expressed in parts-per-million (ppm). Because the PDP groundwater residues are 
expressed in parts-per-trillion (ppt), the EPA MCL values have been multiplied by a factor of 
1,000,000 as a basis for comparison using a single scale. There is no intention to imply any more 
exactness in the value than that originally expressed by EPA. 

EPA HHBP = U.S. Environmental Protection Agency (EPA) Human Health Benchmark for Pesticide (HHBP). The 
EPA developed human health benchmarks (compounds for which there are no regulatory limits [MCL] 
or health advisories [HA]) to enable citizens to better determine whether the detection of a pesticide in 
drinking water or source waters for drinking water may indicate a potential health risk. EPA HHBP 
values are expressed in parts-per-billion (ppb). Because PDP groundwater residues are expressed in 
parts-per-trillion (ppt), the EPA HHBP values have been multiplied by a factor of 1,000 as a basis for 
comparison using a single scale. There is no intention to imply any more exactness in the value than that 
originally expressed by EPA. 

 

Pesticide Class Codes: 

F = Fungicide FM = Fungicide metabolite 

H = Herbicide HM = Herbicide metabolite 

I = Insecticide    IM = Insecticide metabolite 
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Atrazine Concentrations found in Kaua‘i Waters, 1975-2012 (Source: Hawaii DOH HEER Office, 2013) 
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Agricultural Development Corporation – NPDES Exemption 
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All sections of this form MUST be completed for National Pollutant Discharge Elimination System 
(NPDES) Permit compliance.   

B.1 – General Information 
You are required to fulfill all requirements and check the box below.  If you do not check the box, your application will be considered incomplete, and 
the CWB may deny your request for NPDES permit coverage with prejudice. 

☐ I certify that: 

• I will design, implement, operate, and maintain a Storm Water Pollution Control Plan (SWPCP) to ensure that my discharges of storm 
water associated with industrial activities will not violate HAR, Chapter 11-54; HAR, Chapter 11-55; and HAR, Chapter 11-55, 
Appendix B.   

• My SWPCP shall adequately address the minimum items in Attachment D of this form; contain appropriate measures to minimize the 
discharge of all pollutants associated with my industrial activity in storm water runoff; and contain appropriate measures to address Section 
303(d) pollutants of concern for my receiving State water. 

 

B.2 –Storm Water Discharge Information  

Provide the storm water runoff quantity calculated while the representative sample was taken, or estimate the storm water runoff from the facility 
assuming a representative rainfall event (0.1 inch).    (gallons per minute/cubic feet per second) 

 

B.3 –Maps  
Attach, title, and identify all maps (pdf - minimum 300 dpi) listed below, in Attachment A.  Please reference which maps account for the features 
listed below. 

a. Island on which the facility is located.      

b. Vicinity of the facility on the island.      

c. Topographic map or maps which clearly show the legal boundaries of the activity; location of all existing and/or proposed outfalls or discharge 
points; and receiving State water(s) and receiving storm water drainage system(s), if applicable, identified and labeled.    

d. An outline of the drainage area of each storm water outfall with each outfall location and drainage patterns with flow arrows.     

e. Location(s) of any existing structural control measures used to reduce pollutants in storm water runoff.       

f. Land area of the facility (SF) and amount of impervious area (SF)      

g. Location(s) of materials listed below which are exposed to storm water. 

i. Raw materials      

ii. Intermediate products      

iii. Final products      

iv. Waste materials      

v. Byproducts       

h. Location(s) of the types of areas listed below which are exposed to storm water.  

i. Handling equipment or activities      

ii. Industrial machinery      
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iii. Where major spills or leaks have occurred      

iv. Fueling stations       

v. Vehicle and equipment maintenance and/or cleaning areas     

vi. Loading/unloading areas      

vii. Treatment, storage, or waste disposal areas      

viii. Liquid storage tanks      

ix. Processing areas      

x. Storage areas       

xi. Other areas not mentioned above that may contribute pollutants to storm water    
 
 

B.4 – Flow Chart or Line Drawing  
Attach or insert in Attachment A, a flow chart showing the following (Check each item, as applicable): 

☐ a. Storm water entering the facility from off-site areas 

☐ b. General route taken by storm water through the facility (show the routes through different drainage areas) 

☐ c. Treatment systems that will be utilized for the reduction of pollutants (e.g. grassed area, earth berm, detention area, oil/water separator, 
vegetated swales, etc.) 

☐ d. Estimated quantity of flow through each applicable route from upslope to the receiving State water 

☐ e. Drainage system(s) receiving storm water from the facility, as applicable (e.g., City and County of Honolulu Municipal Separate Storm 
Sewer System (MS4), etc.) 

☐ f. State water name(s) receiving dewatering effluent 

Indicate which item(s) are not identified and explain why the item(s) are not identified    

 

B.5 - Existing or Pending Permits, Licenses, or Approvals 
Place a check next to all applicable Federal, State, or County permits, Licenses, or approvals for the project and specify the permit number. 

☐ Other NPDES Permit or NGPC File No.:     
☐ Department of the Army Permit (Section 404):     

If your project requires work in, above, under or adjacent to State waters, please contact the Army Corps of Engineers (COE) Regulatory Branch 
at (808) 438-9258 regarding their permitting requirements.  Provide a copy of the COE permitting jurisdictional determination (JD) or the 
JD with COE Person’s Name, Phone Number, and Date Contacted. 

☐ Facility on SARA 313 List (identify SARA 313 chemicals on project site:     
☐ RCRA Permit (Hazardous Wastes):     
☐ Section 401 Water Quality Certification:     
☐ Other (Specify):     
 

B.6 – Activity Description 
a. Complete the table below by providing all applicable North American Industrial Classification System (NAICS) United States Structure 

Codes and U.S. Standard Industrial Classification (SIC) Codes for your facility.  See http://www.census.gov/eos/www/naics/ to 
determine the NAICS code(s) and descriptions for your facility.  See 
http://www.census.gov/eos/www/naics/concordances/concordances.html to determine the corresponding SIC Code(s). 
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NAICS Code(s) NAICS Code 
Description 

Corresponding SIC 
Code(s) 

SIC Code Description 

    

    

    

    

    

 Add rows as needed. 

b. This form is only to be utilized to request coverage for storm water runoff from industrial activity.  Discharge of treated effluent or process 
wastewater into receiving State waters may require a separate form or a separate NPDES permit.  You are required to disclose ALL non-
storm water (i.e., treated effluent, process wastewater, equipment/vehicle washwater, irrigation water, water used for dust control, etc.) 
that may be generated by the facility.  Also, provide the non-storm water handling and disposal methods to prevent discharge to State 
waters. 

Non-Storm Water Handling and Disposal Methods to Prevent 
Discharge to State waters 

Equipment/Vehicle Wash Water  

Process Water  

Irrigation Water  

Water for Dust Control  

Other (as identified)  

Add rows as needed. 

 

B.7 – Representative Sample Location(s) 
a. Representative sampling stations are required for All storm water outfalls identified in Section B.3.d above.  The representative sampling 

station shall be downstream of all treatment/controls; shall be located in an area prior to mixing with pollutants and storm water from 
other facilities; and shall be located in an area prior to discharge in the receiving State water.  Attach, title, and identify a map (pdf - 
minimum 300 dpi) in Attachment A that shows the location of all representative sampling stations.  Identify the title of the map in the 
space provided           
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b. If your facility has two or more outfalls or discharge points which convey substantially similar storm water runoff discharges, you may 
request permission from the Director of Health to sample and analyze effluent from only one outfall or discharge point.  Please complete the 
table below if you would like to make this request: 

Outfall You Are Requesting 
Not to Sample 

Similar Outfall That You 
Will Sample 

Description of Why 
Discharges from These 
Outfalls Will Be Similar 

   

   

   

Add rows as needed. 

c. Intermediate and/or bench mark sampling stations may be utilized to demonstrate compliance.  If you are going to utilize intermediate 
and/or bench mark sampling stations to demonstrate compliance, attach, title, and identify a map (pdf - minimum 300 dpi) in 
Attachment A that shows the location of these sampling stations.  Identify the title of the map in the space provided     

d. Please complete the table below for All storm water outfalls identified in Section B.3.d. above.   

Outfall Number Discharge Sampled and 
Analyzed ?  (Yes/No) 

Reason Discharge Not 
Sampled 

   

   

   

   

Add rows as needed. 

 

 

B.8 – Physical Storm Water Runoff Quality 
Enter the Outfall No.  Place an “x” in either the “Believe Present” column or the “Believe Absent” column based on the test results or your best 
estimate. 

Outfall No.: 

Parameter Believe Present Believe Absent 

Floating Debris   

Scum or Foam   

Color   

Odor   
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List the Discharge Point(s) that you identified in Section 6 of the e-Permitting CWB Individual NPDES Form that apply to this table   
    

 Please ensure that all Discharge Points are accounted for.  If you leave this item blank, we will assume that this table applies to all 
Discharge Points.  If needed, you may copy, paste, and complete this table for each Discharge Point with different test results.   

 

B.8 – Water Quality Parameters 
a. Check this box if the Water Quality Parameters (Section B.8.b) was not completed due to a lack of a representative storm event for 

sampling.  If you check the box below, skip Sections B.8.b and B.8.c. 

☐ The next representative storm event will be monitored and the test results as required in this section will be submitted to the 
Clean Water Branch within 30 calendar days of the sampling.  

b. You are required to fulfill all requirements and check the box below.  If you do not check the box, your application will be considered 
incomplete, and the CWB may deny your request for NPDES permit coverage with prejudice. 

☐ I certify that: 

• I tested all of the parameters in the Table B.8 below, and a copy of the laboratory data sheets with Quality 
Assurance/Quality Control and Chain of Custody documents is included in Attachment B.  I am reporting the results 
of my test in Table B.B below. 

• I have included a description of my sample collection technique in Attachment B. 

• All test results were obtained from a representative sample as defined in HAR, Chapter 11-55, Appendix A, Section 
14(a).  Note:  The burden of proving that sampling or monitoring is representative is on the Permittee. 

• The test methods that I utilized were promulgated in 40 CFR Part 136 and, when applicable, listed in the references 
of chemical methodology for seawater analyses (see HAR, Chapter 11-54, Section 10(b)).  Note:  If a test method 
has not been promulgated for a particular parameter, you may apply for approval of an alternate test procedure by 
following 40 CFR Section 136.4. 

• The test methods that I utilized have detection limits below and closest to the numerical limit specified in HAR, 
Chapter 11-54.  For situations where the numerical limitation is below the detection limit of the test methods, I used 
the test method which has the detection limit closest to the numerical limitation. 

c. Enter the Outfall No. and complete Table B.8 below.  The test results shall be reported to the nearest decimal place or whole number as 
shown in the parentheses following each parameter.  For example, "Temperature (0.1 °C)" -Temperature shall be reported to the nearest 
tenth of a centigrade and "Ammonia Nitrogen (1 µg/l)" - Ammonia Nitrogen shall be reported to the nearest whole microgram per liter.  
One test result may be reported for Salinity, Chloride, or Conductivity.  If the test result is not detectable, indicate that the test result is 
"N.D." or "not detected." 

       Table B.8 

Outfall No.:   

Parameter Test Result Units 

Total Nitrogen (10 µg/l)  µg/l 

Ammonia Nitrogen (1 µg/l)  µg/l 

Nitrate + Nitrite (1 µg/l)  µg/l 

Total Phosphorus (10 µg/l)  µg/l 
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Outfall No.:   

Parameter Test Result Units 

Turbidity (0.1 NTU)  NTU 

Total Suspended Solids (1 mg/l)  mg/l 

pH (0.1 standard units)  standard units 

Dissolved Oxygen (0.1 mg/l)  mg/l 

Oxygen Saturation (1%)  % 

Temperature (0.1 oC)  oC 

Salinity (0.1 ppt)  ppt 

     or Chloride (0.1 mg/l)*  mg/l 

     or Conductivity (1 µmhos/cm)*  µmhos/cm 

Oil and Grease (1 mg/l)  mg/l 

* Fresh waters and effluent samples 

List the Discharge Point(s) that you identified in Section 6 of the e-Permitting CWB Individual NPDES Form that apply to Table B.8    
     

 Please ensure that all Discharge Points are accounted for.  If you leave this item blank, we will assume Table B.8 applies to all Discharge 
Points.  If needed, you may copy, paste, and complete Table B.8 for each Discharge Point with different test results.   

 

B.9 – Toxic Parameters 
a. Check this box if Tables B.9.a to B.9.h were not completed due to a lack of a representative storm event for sampling.  If you check the box 

below, skip Sections B.9.b and B.9.c. 

☐ The next representative storm event will be monitored and the test results as required in this section will be submitted to the 
Clean Water Branch within 30 calendar days of the sampling.  

b. You are required to fulfill all requirements and check the box below.  If you do not check the box, your application will be considered 
incomplete, and the CWB may deny your request for NPDES permit coverage with prejudice. 

☐ I certify that: 

• I tested and I am reporting (in micrograms per liter) all of the parameters which are believed to be present in my 
facility industrial storm water in Tables B.9.a to B.9.h below.    

• For all test results that were not detectable, I indicated "N.D." or "not detected" in the “Test Result” column of 
Tables B.9.a to B.9.h.  

• For all parameters not believed to be present, I indicated "N/A" for "not applicable" in the "Test Result" column of 
Tables B.9.a to B.9.h. 

• I acknowledge that if the “Test Result” columns of Tables B.9.a to B.9.h are left blank, the CWB will consider 
these parameters to be present.  The NPDES permit will require all of these parameters to be monitored. 
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• A copy of the laboratory data sheets with Quality Assurance/Quality Control and Chain of Custody documents, are 
included in Attachment B. 

• All test results were obtained from a representative sample as defined in HAR, Chapter 11-55, Appendix A, Section 
14(a).  Note:  The burden of proving that sampling or monitoring is representative is on the Permittee. 

• The test methods that I utilized were promulgated in 40 CFR Part 136 and, when applicable, listed in the references 
of chemical methodology for seawater analyses (see HAR, Chapter 11-54, Section 10(b)).  Note:  If a test method 
has not been promulgated for a particular parameter, you may apply for approval of an alternate test procedure by 
following 40 CFR Section 136.4. 

• The test methods that I utilized have detection limits below and closest to the numerical limit specified in HAR, 
Chapter 11-54.  For situations where the numerical limitation is below the detection limit of the test methods, I used 
the test method which has the detection limit closest to the numerical limitation. 

c. Complete Tables B.9.a to B.9.h below.  The parameters are categorized into Metals, Organonitrogen Compounds, Pesticides, Phenols, 
Phthalates, Polynuclear Aromatic Hydrocarbons, Volatile Organics, and Others and are listed alphabetically.  A Glossary of Chemicals is 
listed in Attachment C. 

List the Discharge Point(s) that you identified in Section 6 of the e-Permitting CWB Individual NPDES Form that apply to Tables 
B.9.a to B.9.h       

Please ensure that all Discharge Points are accounted for.  If you leave this item blank, we will assume Tables B.9.a to B.9.h applies to 
all Discharge Points.  If needed, you may copy, paste, and complete Tables B.9.a to B.9.h for each Discharge Point with different test 
results.   

Table B.9.a - Metals 

Outfall No.:   

Total Recoverable Metal Parameter Test Result Units 

Aluminum  μg/l 

Antimony  μg/l 

Arsenic  μg/l 

Beryllium  μg/l 

Cadmium  μg/l 

Chromium (VI)  μg/l 

Copper  μg/l 

Lead  μg/l 

Mercury  μg/l 

Nickel  μg/l 

Selenium  μg/l 

Silver  μg/l 
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Outfall No.:   

Total Recoverable Metal Parameter Test Result Units 

Thallium  μg/l 

Tributyltin  μg/l 

Zinc  μg/l 

 

Table B.9.b. - Organonitrogen Compounds 

Outfall No.:   

Organonitrogen Compound Parameter Test Result Units 

Benzidine  μg/l 

2,4-Dinitro-o-cresol  μg/l 

Dinitrotoluenes  μg/l 

1,2-Diphenylhydrazine  μg/l 

Nitrobenzene  μg/l 

Nitrosamines  μg/l 

N-Nitrosodibutylamine  μg/l 

N-Nitrosodiethylamine  μg/l 

N-Nitrosodimethylamine  μg/l 

N-Nitrosodiphenylamine  μg/l 

N-Nitrosopyrrolidine  μg/l 

 

  Table B.9.c. - Pesticides 

Outfall No.:   

Pesticide Parameter Test Result Units 

Aldrin  μg/l 

Chlordane  μg/l 

Chlorpyrifos  μg/l 
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Outfall No.:   

Pesticide Parameter Test Result Units 

DDT  μg/l 

Demeton  μg/l 

Dieldrin  μg/l 

Endosulfan  μg/l 

Endrin  μg/l 

Guthion  μg/l 

Heptachlor  μg/l 

Lindane  μg/l 

Malathion  μg/l 

Methoxychlor  μg/l 

Mirex  μg/l 

Parathion  μg/l 

TDE - metabolite of DDT  μg/l 

Toxaphene  μg/l 

 

Table B.9.d. - Phenols 

Outfall No.:   

Phenol Parameter Test Result Units 

2-Chlorophenol  μg/l 

2,4-Dichlorophenol  μg/l 

2,4-Dimethylphenol  μg/l 

Nitrophenols  μg/l 

Pentachlorophenol  μg/l 

Phenol  μg/l 

2,3,5,6-Tetrachlorophenol  μg/l 
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Outfall No.:   

Phenol Parameter Test Result Units 

2,4,6-Trichlorophenol  μg/l 

 

  Table B.9.e. - Phthalates 

Outfall No.:   

Phthalate Parameter Test Result Units 

Bis (2-ethylhexyl) phthalate  μg/l 

Dibutyl phthalate (esters)  μg/l 

Diethyl phthalate (esters)  μg/l 

Dimethyl phthalate (esters)  μg/l 

 

  Table B.9.f. - Polynuclear Aromatic Hydrocarbons 

Outfall No.:   

Polynuclear Aromatic Hydrocarbon 
Parameter Test Result Units 

Acenaphthene  μg/l 

Fluoranthene  μg/l 

Naphthalene  μg/l 

Polynuclear aromatic hydrocarbons  μg/l 

 

Table B.9.g. - Volatile Organics 

Outfall No.:   

Volatile Organic Parameter Test Result Units 

Acrolein  μg/l 

Acrylonitrile  μg/l 

Benzene  μg/l 

Carbon tetrachloride  μg/l 
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Outfall No.:   

Volatile Organic Parameter Test Result Units 

Bis(2-chloroethyl)ether  μg/l 

Bis(chloroethers-methyl)  μg/l 

Bis(chloroisopropyl)ether  μg/l 

Chloroform  μg/l 

Dichlorobenzenes  μg/l 

Dichlorobenzidine  μg/l 

1,2-Dichloroethane  μg/l 

1,1-Dichloroethylene  μg/l 

Dichloropropanes  μg/l 

1,3-Dichloropropene  μg/l 

Ethylbenzene  μg/l 

Hexachlorobenzene  μg/l 

Hexachlorobutadiene  μg/l 

Hexachlorocyclohexane, alpha  μg/l 

Hexachlorocyclohexane, beta  μg/l 

Hexachlorocyclohexane, technical  μg/l 

Hexachlorocyclopentadiene  μg/l 

Hexachloroethane  μg/l 

Isophorone  μg/l 

Pentachlorobenzene  μg/l 

Pentachloroethanes  μg/l 

1,2,4,5-Tetrachlorobenzene  μg/l 

1,1,2,2-Tetrachloroethane  μg/l 

Tetrachloroethanes  μg/l 

Tetrachloroethylene  μg/l 
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Outfall No.:   

Volatile Organic Parameter Test Result Units 

Toluene  μg/l 

1,1,1-Trichloroethane  μg/l 

1,1,2-Trichloroethane  μg/l 

Trichloroethylene  μg/l 

Vinyl chloride  μg/l 

 

Table B.9.h. - Others 

Outfall No.:   

Other Parameter Test Result Units 

Chlorine  μg/l 

Cyanide  μg/l 

Dioxin  μg/l 

Polychlorinated biphenyls  μg/l 

 

B.10 – Storm Water Pollution Control (SWPCP) Plan 
You are responsible for the design, implementation, operation, and maintenance of the  

SWPCP Plan to ensure that discharges of storm water associated with industrial activities will not cause or 
contribute to a violation of HAR, Chapter 11-54, Chapter 11-55, and Chapter 11-55 Appendix B.   

Please choose one (1) of the following options for the submittal of the SWPCP. 

☐ The proposed facility will be a new discharger.  A SWPCP which meets the applicable requirements as specified in Sections 6 and/or 7 of 
HAR, Chapter 11-55, Appendix B, is included in Attachment D of this form.  The SWPCP will be implemented within 180 days after 
submittal. 

☐ The proposed facility will be a new discharger.  A SWPCP which meets the applicable requirements as specified in Sections 6 and/or 7 of 
HAR, Chapter 11-55, Appendix B, will be submitted within 120 days of the date of NPDES permit issuance.  The SWPCP will be 
implemented within 180 days after submittal. 

☐ The proposed facility is an existing discharger with an NPDES permit.  The existing or updated SWPCP which meets the applicable 
requirements as specified in Sections 6 and/or 7 of HAR, Chapter 11-55, Appendix B, is included in Attachment D of this form and 
will continue to be implemented.   

Attachment C – Glossary of Chemicals (Section B.9) 
This glossary is for general use and is not intended to be a complete or definitive reference.  The 

parameters are categorized into Metals, Organonitrogen Compounds, Pesticides, Phenols, 
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Phthalates, Polynuclear Aromatic Hydrocarbons, Volatile Organics, and Others and are listed 

alphabetically. 

The information was obtained primarily from Environmental Protection Agency (EPA) Ambient Water Quality Criteria documents which are 
referenced in EPA’s Quality Criteria for Water (EPA 440/5-86-001), updated May 1, 1987. Additional information was obtained from the 
EPA pamphlet “Suspended, Cancelled and Restricted Pesticides,” January 1985; The Condensed Chemical Dictionary, 10th Ed. (Van Nostrand 
Reinhold Co., Inc., New York, 1981); and The Farm Chemicals Handbook (Meister Publishing Company, Willoughby, OH, 1988). 

Information on organotins was obtained from the International Organotin Symposium held at Halifax, Nova Scotia in September 1987 and 
published in Volume 4 of the Oceans '87 Proceedings, by the Marine Technology Society, Washington D.C., and IEEE Ocean Engineering Society, 
Piscataway, NJ. 

 

a. Metals 

Antimony - A metal used as a hardening alloy for lead, particularly in lead-acid batteries. Also used as a semiconductor and in 
pyrotechnics. 

Arsenic - A metal used as an alloy with lead and copper in shot, batteries, and cables. 

Arsenic trioxide is used as a pigment and as an insecticide, rodenticide, herbicide, sheep and cattle dip, hide preservative, and wood 
preservative. It was used as a pesticide in the production of canec panels in Hilo. Use in houses is restricted to concentrations below 
1.5 percent. Carcinogen. 

Beryllium - A metal for various high-technology uses including nuclear reactor moderator and structural material. Carcinogen. 

Cadmium - A metal used in electroplating and coating, alloys, nickel-cadmium batteries, pigments, and in a variety of other industrial areas. 

Chromium - A metal used in plating, alloys and in pigments. Hexavalent forms are most toxic and are used in cooling tower additives. 

Copper - A metal used in wiring, plumbing, electroplating, alloys, insecticides, and in anti- fouling paints. 

Lead - A metal used in batteries, gasoline additives, solder, and ammunition. 

Mercury - A metal used in dentistry, electronics, instruments, lamps, metallurgy and formerly in anti-fouling paints. 

Nickel - A metal used in alloys, electroplating, and batteries. 

Selenium - A metalloid element used in electronics, rubber production, dandruff shampoo, and a trace element in animal feed. 

Silver - A metal with various electronic, chemical, plating, photographic, and dental uses.  

Thallium - A metal. Pesticide registration of thallium sulfate cancelled. 

Tributyltin - Tributyltin is of environmental concern primarily because of its use in marine anti- fouling paints. This use has recently been 
restricted by Congress. Organotins have also been used in agriculture and residential areas to control fungi and insects including 
moths, houseflies, cockroaches, and mosquito larvae. The largest use is in stabilizing polyvinyl chloride polymers used in construction 
materials and food packaging. 

 

Zinc - A metal used in alloys, electroplating, galvanizing, batteries, and cathodic protection. 

b. Organonitrogen Compounds 

Benzidine - Aromatic amine used in dye production. Carcinogen. 

Dinitro-o-cresol - Pesticide, fungicide, insecticide and miticide. Also used as a blossom- thinning agent on fruit trees. 
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Dinitrotoluene - Commercial and military explosive. 

Diphenylhydrazine - Used as a reagent for the sugars arabinose and lactose and for the production of phenylbutanone and 
benzidine. 

Nitrobenzene - Used in the production of aniline dyes, rubber, medicinals, metal polish, shoe black, perfume, and as a combustion 
propellant and chemical reaction, and crystallizing solvent. 

Nitrosamines - Only small quantities are synthesized for research and rubber and pesticide production. Primary environmental exposure is 
probably due to the nitrosation of amine and amide precursors in reactions in air, soil, water, food, and animal systems. 
Carcinogen. 

c. Pesticides 

Aldrin - Insecticide used in ground injection for termite control and non-food plant dip. Registration for other uses cancelled. Metabolizes to 
dieldrin. Carcinogen. 

Chlordane - Insecticide used for termite control and non-food plant dip. Registration for other uses cancelled. Carcinogen. 

Chlorpyrifos - Organophosphorus insecticide (a.k.a. Dursban, Lorsban). Used locally for termite control. 

DDT - Persistent lipid-soluble chlorinated pesticide. Formerly most widely used. All pesticide uses cancelled except by government 
agencies and physicians. Metabolizes to DDE and TDE. Carcinogen. 

Demeton - Systemic insecticide and acaricide applied as a foliage spray and soil drench.  

Dieldrin - Persistent insecticide used in ground injection for termite control and as non-food plant dip. Registration for other uses cancelled. 
Carcinogen. 

Endosulfan -Insecticide and acaricide (a.k.a. Thiodan). Used on pineapples in Hawai‘i. 

Endrin - Pesticide, rodenticide, and avicide. Used on sugarcane to control the sugarcane beetle. Registration cancelled for control of the 
sugarcane borer. Teratogen. 

Guthion - Organophosphorus pesticide used for many pests on various fruits, melons, nuts, vegetables, field crops, ornamental, and shade 
trees. 

Heptachlor - Insecticide registered for termite control and non-food plant dip.  Registration for other uses cancelled. Carcinogen. 

Lindane - Broad spectrum insecticide used in livestock sprays, forestry, christmas trees, structural treatments, hardwood logs and lumber, 
dog sprays, dusts and dips, flea collars, moth sprays, seed treatments, shelf paper, and household sprays. Carcinogen. 

Malathion - Organophosphorus insecticide used for many insects including: aphids, spider mites, scale insects, house flies, mosquitos, and 
for insects attacking fruits, vegetables, ornamental and stored products. Used in public health programs to control mosquitos. 

Methoxychlor - Organochlorine pesticide. 

Mirex - Organophosphorus insecticide. Registration cancelled 12/01/77. Mirex was used to control fire ants on pineapples in 
Hawai‘i. 

Parathion - Organophosphorus pesticide used on fruit, nut, vegetable, and field crops. TDE - Metabolite of DDT. Carcinogen. 

Toxaphene - 175 compounds of chlorinated camphene. Formerly the most heavily used pesticide. Registration cancelled in 1982 with 
exceptions for cattle, pineapples, and bananas. No U.S. production. Persistent in the environment.  Carcinogen. 

d. Phenols 

Chlorinated Phenols - (Includes cholorinated cresols). Synthesis of dyes, pigments, resins, pesticides, herbicides and used directly as flea 
repellents, fungicides, wood preservatives, mold inhibitors, antiseptics, disinfectants, and anti-gumming agents in gasoline. 
Chlorinated phenol pesticide products include 2,4-D, 2,4-DCP, 2,4,5-T, 2,3,4,6-TCP, and PCP. Some forms carcinogenic. 
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2-Chlorophenol - Intermediate in chemical production of fungicides, slimicides, bactericides, antiseptics, disinfectants, and wood and glue 
preservatives. Can be produced in the chlorination of drinking water and sewage. May be biodegraded. 

2,4-Dichlorophenol - Used in the production of herbicides (2,4-D) and in mothproofing, antiseptics, and seed disinfectants. 
Metabolic and photodegradation product of the above. 

Nitrophenols - 2,4,6 trinitrophenol (picric acid) has been used as an explosive, dye intermediate, reagent, germicide, fungicide, staining 
agent and tissue fixative, and in photochemicals, pharmaceuticals, and metal etching. Mono and dinitrophenols would occur in 
the environment primarily from discharges from manufacturing plants or possibly from the degradation of pesticides. They are used 
in the production of dyes, photochemicals, pesticides, wood preservatives, explosives, and leather treatments. See also 2,4 dinitro-o-
cresol. 

Pentachlorophenol - Very common pesticide, fungicide, and bactericide (a.k.a. PCP). 

Phenol - Used in production of epoxy and phenolic resins, pharmaceuticals, germicides, fungicides, slimicides, herbicides, dyes and acids, 
and as a disinfectant and antiseptic. 

e. Phthalates 

Phthalate Esters - Plasticizers used especially in Polyvinyl chloride (PVC) production.  Easily extractable and up to 60 percent of the 
total weight of plastic. Also used in the production of pesticide carriers, cosmetics, fragrances, munitions, industrial oils, and insect 
repellents. 

f. Polynuclear Aromatic Hydrocarbons 

Acenaphthene - Coal tar product used in the manufacturing of dyes and plastics and as an insecticide and fungicide. Also detected in 
cigarette smoke and gasoline exhaust. 

Fluoranthene - A polynuclear aromatic hydrocarbon. Primarily a pyrolysis product formed in frying, smoking, incineration, etc. Natural 
as well as man-made sources.  Carcinogen. 

Naphthalene - Primary parameter of coal tar. Used in dye production, formulation of solvents, and chemical synthesis. Also used in 
lubricants and motor fuels, and as a moth repellant, insecticide, anthelminthic, vermicide, and intestinal antiseptic. 

Polynuclear Aromatic Hydrocarbons - Diverse class of compounds formed by incomplete combustion of organics with insufficient oxygen. 
Examples include benzo[a]pyrene and benz[a]anthracene. Carcinogen. 

g. Volatile Organics 

Acrolein - Biocide for weed, algae, mollusk and slime control, and to protect liquid fuels from microorganisms. Also used in leather 
tanning, tissue fixation, paper, textiles, crease- proofing cotton, and as a chemical intermediate, plasticizer, copolymer in 
photography, builder in laundry and dishwashing detergents, and coating for aluminum and steel. 

Acrylonitrile - Copolymer used in the production of fibers and plastics (e.g., ABS Acrylonitrile- Butadiene-Styrene plastic), and latexes and 
chemicals. Banned as a resin for soft drink containers and as a fumigant. Similar toxic effects as cyanide.  Carcinogen. 

Benzene - Coal tar and petroleum product used in pharmaceutical and chemical synthesis, including the production of styrene, 
detergents, pesticides, thinners, and inks. Also used as a cleaner and degreaser, solvent, and gasoline anti-knock additive. 
Carcinogen. 

BHC - Benzene hexachloride. See hexachlorocyclohexane and lindane. C arcinogen.  

Carbon Tetrachloride - Solvent and grain fumigant also used in fire extinguishers. Carcinogen. 

Chlorinated Benzenes - Solvents for fats, oils and greases, also used as fumigants, degreasers, lubricants, dielectrics, dye carriers, 
wood preservatives; in chemical, pesticide, and herbicide production; heat transfer; military pyrotechnics; and termite control. 
Carcinogen. 

Chlorinated Ethanes - Used in the production of tetraethyl lead and vinyl chloride and as solvents and chemical intermediates. 
Some forms carcinogenic. 
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Chloroalkyl ethers - Used in organic synthesis, textiles, ion exchange resins, pesticides, and reaction solvents. 

Chloroform - Chemical solvent. Formed in the chlorination of sewage and water supplies.  Carcinogen. 

Dichlorobenzenes - Used in air deodorants, insecticides, chemical production, dyes, herbicides, and degreasers. 

Dichlorobenzidine - Used in the production of dyes and pigments and a curing agent for polyurethanes. Carcinogen. 

Dichloroethylenes - Intermediate in chemical production, and polyvinylidene chloride copolymers in food packaging materials 
(e.g., plastic wrap) and tank coatings. Degradation products of larger chlorinated hydrocarbons.  Carcinogen. 

Dichloropropane - Soil fumigant for nematodes, oil and fat solvent, and degreaser. Dichloropropene - Soil fumigant for 
nematodes, used in Hawai‘i on pineapples. Also oil and fat solvent and degreaser. 

Ethylbenzene - Up to 20 percent of gasoline. Widespread commercial use including production of styrene, diluents in 
paints, and used as insecticides. 

Hexachlorobutadiene - Organic solvent used in chlorine production recovery, in rubber and lubricant production, and as a gyroscope 
fluid. Carcinogen. 

Hexachlorocyclohexane - Broad spectrum insecticide (a.k.a. BHC). Only the gamma isomer, lindane, is currently registered and 
produced. Carcinogen. 

Hexachlorocyclopentadiene - Base of several chlorinated pesticides including: aldrin, dieldrin, chlordane, heptachlor, endrin, isodrin, 
kepone, mirex, endosulfan, and pentac.  Also used in the production of flame retardants. 

Isophorone - Solvent for fats, oils, gums, natural and synthetic resins, cellulose derivatives, lacquers, pesticides and herbicides. Used 
in chemical and plant growth retardant production. 

Tetrachloroethylene - Solvent in textile and dry cleaning, metal cleaning, and chemical production (a.k.a. perchloroethylene or 
PCE). Carcinogen. 

Toluene - Aviation fuel and high-octane blending stock, chemical intermediate, thinner, solvent for paints, gums, resins, oils, 
rubber, and vinyl, and used in plastic cement, chemicals, explosives, and detergents. 

Trichlorinated ethanes - Metal degreaser, chemical intermediate, adhesive and resin solvent, pesticide, dry cleaning solvent, formerly used 
as a fumigant 1,1,2 isomer carcinogenic. 

Trichloroethylene - Degreasing solvent in metal industries. Formerly dry cleaning solvent and extractive solvent in foods (a.k.a. TCE). 
Carcinogen. 

Vinyl chloride - Polymerized in the production of PVC, the most widely used material in the manufacture of plastics. All pesticide uses 
cancelled (whether an active or inert ingredient) for uses in the home, food handling establishments, hospitals, and enclosed areas. 
Degradation product of larger chlorinated hydrocarbons. Carcinogen. 

h. Others 

Chlorine - Chlorine is commonly used to disinfect wastewater and water supplies and to control fouling organisms in cooling water 
systems. 

Cyanide - Used and formed in many industrial processes including steel, petroleum, plastics, synthetic fibers, metal plating, mining, and 
chemical industries. 

Dioxin - Trace contaminant of chlorinated phenols, chlorinated phenoxy acids (especially the herbicide 2,4,5-T and Silvex), and 
hexachlorophene. Carcinogen. 

Polychlorinated biphenyls (PCBs) - Used as a transformer and capacitor fluid. Also used as a heat transfer, hydraulic, compressor, and 
vacuum pump fluid, plasticizer, and in lubricants and wax extenders. No longer manufactured in the United States. All pesticide 
uses eliminated. Carcinogen. 
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Agricultural Ditches Near the Mana Plain Wetland Restoration Site. 

 

Source: Final Environmental Assessment for the Mana Plain Wetland Restoration Project (State of Hawaii DLNR, 2013) 
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Results of Water Quality Testing at Mana, Kaua‘i.                                                        
Conducted on 7/24/15, by DOFAW Kaua‘i Employees 

Test utilized was a 15 Parameter Water Quality Test, Manufactured by Industrial Test Systems.  Test for pesticides was 
indicator positive, meaning pesticides could be detected but not identified specifically. 

(ppm = parts per million, 0 = not detected, inconclusive = color did not correspond to result key) 

 

Parameter Mana 
Reservoir 

Kawai'ele Waterbird 
Sanctuary (South Pond) 

Mana Wetland 
Restoration Project Well 

Free Chlorine 0               .2 ppm 0 

Sulfate 0 greater than 500 ppm 0 

Total Nitrate & Nitrite inconclusive inconclusive inconclusive 

Copper 0 0 0 

Iron 0 0 0 

Bacteria positive inconclusive 0 

Hydrogen Sulfide 0 0 0 

PH 5.0 6.5 6.5 

Total Alkalinity 80 240  240  

Chloride inconclusive inconclusive inconclusive 

Total Hardness 0 1000 50 

Lead 0 0 0 

Pesticides inconclusive positive 0 
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Comparison of Pesticide Protection Zones in Top 25 Largest Agricultural Production Counties 

County Schools Crops / Bees 

 
Size of Protection 
Zone Pesticides Regulated Size of Protection Zone Pesticides Regulated 

Fresno 1/8 mile All pesticides while school is in session None 

 
Tulare 1⁄4 mile All aerial applications of restricted use 

pesticides while school is in session Bees: 1 mile Bees: 3 insecticides when bees are pollinating 

Kern 1⁄4 mile All restricted use pesticides when 
children are present Bees: 1 mile Bees: 3 insecticides when bees are pollinating, 

including almond orchards 

Monterey* 

    
Merced 100 feet 1 fumigant Crops: 1⁄2 mile upwind;1 mile 

downwind Bees: 2 miles 

Crops: 5 herbicides between October and 
March 
Bees: 1 insecticide when flowers are blooming 

Stanislaus 1/8-1/2 mile 

All restricted use pesticides when 
children are present 2 defoliants, 1 
herbicide/defoliant have special 
requirements 

Crops: 1⁄2 mile 
Crops: 2 defoliants, 1 herbicide/defoliant when 
crops are in a susceptible stage, including fruit 
and nut crops 

San Joaquin None 

 
None 

 
Kings 1/8 – 1⁄2 mile 

All restricted use pesticides; 
2 defoliants, 1 herbicide/defoliant have 
special requirements 

Crops: 1/8 -2 miles Crops: All dust applications with residues 
5 herbicides near susceptible crops 

Imperial* 
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Ventura None 

 
Crops: 100- 300 feet Crops: 1 fumigant 

San Diego None 

 
None 

 
Madera None 

 
None 

 
        
Riverside 250 feet-1/2 mile 

certain defoliants and herbicides; 1 
fumigant when school is in session or 
events scheduled 

Crops: 100 feet-1/2 mile 
Crops: Restricted herbicides and defoliants, 
special requirements for 1 defoliant and for 
lemons and lettuce. 

Santa Barbara 200 feet – 1 mile All restricted use pesticides; special 
requirements for one fumigant None 

 

Colusa Variable – up to 2 miles Aerial applications Variable – up to 4.5 miles 

Crops: aerial applications plus special 
requirements for certain pesticides and certain 
crops, including walnuts, peaches, and cereal 
crops 

San Luis 
Obispo 

500 feet (ground) 
1⁄2 mile (air) All restricted use Crops: 1⁄2 mile Crops: certain herbicides; special requirements 

for vineyards 

Sonoma 250 feet 1 fumigant None 

 
Butte None 

 
None 

 
Glenn* 

    
San 
Bernardino None 

 
None 

 

Yolo 1/8-1/2 mile 
All restricted materials; special 
conditions for 1 herbicide/defoliant, 2 
defoliants 

Crops:100 feet - 1⁄2 mile Crops: 4 herbicides; special requirements for 
grapes and pistachios 
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Sutter 1⁄4 mile All restricted use when school is in 
session Crops: 1⁄4-4 miles Crops: aerial applications of 1 herbicide 

Santa Cruz None 

 
None 

 
Napa 100 feet 1 fumigant None 

 
* County Agricultural Commissioner offices failed to provide requested information 
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Detailed Pesticide Protection Zones for Schools, Crops and Bees in the Top 25 Largest 
Agricultural Production Counties 

County School Protection Zones Crop Protection Zones 

1. Fresno 

Fresno County Department of Agriculture 
Pesticide 

Permit Conditions for Applications of Pesticides 
Adjacent to School Grounds 

1.      No pesticide application(s) to occur 
within 1/8 mile, while school is in session or 
while grounds are occupied. 

2.      No pesticide, with a worker re-entry 
interval greater than 48-hours shall be 
applied within 1/8 mile of a school during 
regular and summer school sessions. 

None 

2. Tulare 

Tulare County Permit Conditions 2010 

1. Restricted Use Pesticides Aerial Applications and 
Schools: No aerial applications of Restricted Use 
Pesticides shall be applied within 1⁄4 mile of a school 
in session. 

Tulare County Permit Conditions 2010 

1. Restricted Use Pesticides Aerial Applications 
and Schools: 
2. Applications of Penncap-M, Sevin and Furadan 
shall not be made within 1 mile of pollinating 
bees, except when there are no blooming plants 
(including weeds and cover crops) in the treatment 
area. 

3. Kern 

Kern County General Permit Conditions 

II. School Buffer Zones and Restrictions 

1.      No applications of Restricted Materials 
are to 

be made within 1⁄4 mile of a school in session 
or during school sponsored activities when 
children are present. 

2.      No restricted material may be applied 
at a school site while school is in session or 
during school sponsored activities when 
children are present. 

Kern County General Permit Conditions 

V. Almond – Bee Protection Policy: Because of 
the necessity for bees to pollinate almonds and the 
need to treat crops nearby, the following 
procedures will be in effect: Applications of 
Methyl Parathion (Pencap-M, Carbaryl Sevin and 
Carbofuran (Furadan) shall not be made within 
one mile of almond orchards that are being 
pollinated by bees, except when there are no 
blooming plants (including weed bloom) in the 
treatment area. 

4. Monterey Author’s Note: unable to attain after several weeks of repeated 
phone calls and emails  

5. Merced Permit Conditions for Using Pesticides 
Containing 1,3-Dichloropropene – Revised 

Merced County Agricultural 
Commissioner’s Office Policy and Permit 
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9/02 
III. C. Buffer Zones 
1. The buffer zone shall be a minimum of 100 feet 
measured from the perimeter of the application block 
to the perimeter of sites with any occupied residences, 
occupied onsite employee housing, schools, 
convalescent homes, hospitals, or other similar sites 
identified by the Agricultural Commissioner. 

Conditions for Bee Protection. 
B. 3. Use of Encapsulated Methyl Parathion 
(Penncap-M) to blooming plants. 

a. Notices of intent shall not be approved for 
Penncap-M when bee hives are within two miles 
of the area to be treated except when there is no 
bloom in, or adjacent to, the treatment area. 

Merced County Agricultural 
Commissioner’s Office Permit Conditions 
for Phenoxy Herbicides and Other Volatile 
Herbicides 
2,4-D, 4,4-DB, MCPA, Dicamba, Bronate, and 
Other Phenoxy Herbicides 
2. The following apply to applications of the 
herbicides listed in the area bordered by Hwy 99 
to the west of Hwy 140 to the north during the 
period between October 16 and March 15. 
a. No aerial applications when sensitive crops 
such as vegetable and truck crops, nurseries 
grapes, sugar beets and open greenhouse 
plantings, etc. are within 1⁄2 mile up-wind or one 
mile downwind. 

County School Protection Zones Crop Protection Zones 

6. Stanislaus 

B: General Permit Conditions 

The following permit conditions apply to all Stanislaus 
County Restricted Materials Permits except those 
specifically conditioned otherwise 

2. No application of Restricted Use pesticides for 
agricultural use shall be made within 1⁄4 mile of a 
school in session or during school sponsored activities 
when children are present. 

G: Cotton Harvest Aids 

S,S,S – Tributyl phosphorotrithioate (DEF, Folex) or 
Paraquat (Starfire) when used as cotton harvest aids, 
singly or in combination, shall be used only in 
accordance with the following restrictions: 

2. Paraquat applications shall not be made within 1/8 
mile of any school or area zoned as residential where 
people are actually residing or other inhabited area 
designated by the Commissioner. 

3. DEF or Folex applications shall not be made within 
1⁄2 mile of any area zoned residential where people 

D: Bee Policy 

Application of Pesticides Highly or Moderately 
Toxic to Bees And Materials Known to Be 
Harmful to Bees A. Applications of pesticides 
highly or moderately toxic to bees, or materials 
known to be harmful to bees, shall not be made 
on blossoming plants except under the following 
conditions: 

1. Persons performing pest control notifies 
beekeepers, after inquiring of the Commissioner 
for those beekeepers who have previously 
requested notification of such operation, within 
one mile of such property. 

G: Cotton Harvest Aids 

S,S,S – Tributyl phosphorotrithioate (DEF, Folex) 
or Paraquat (Starfire) when used as cotton harvest 
aids, singly or in combination, shall be used only 
in accordance with the following restrictions: 

4. DEF, Folex, and paraquat shall not be applied 
within 1⁄2 mile of any commercial or other 
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are actually residing or other inhabited residential area 
as designated by the Commissioner or any school in 
session or due to be in session in 24 hours. DEF or 
Folex applications shall not in any case be used within 
1/8 mile of any school. 

K. Metam Sodium/Metam Potassium 

Section 1: The conditions in Section 1 apply to 
applications in all blocks. 
H. Applications are prohibited if a school in session is 
within 1⁄4 mile of the application. Applications with 
schools within 1⁄4 mile shall be completed 24 hours 
prior to the start of school. 

vegetable crop in growth stages susceptible to 
damage unless favorable weather conditions exist 
and approval is given by the Commissioner. 
Additionally, an adequate buffer zone shall be 
used when applying these materials adjacent to 
other susceptible crops such as sugar beets and 
fruit and nut crops. 

7. San Joaquin None None 

8. Kings 

General Conditions 

Aerial Applications 
No aerial applications of restricted materials are to be 
made within 1⁄4 mile of the following: 
3. A school in session or due to be in session 

Cotton Defoliation 

DEF, Folex and paraquat when used as cotton harvest 
aids, singly or in combination, shall be used only in 
accordance with the following restrictions: 

1.      Applications of DEF, Folex and 
paraquat (Gramoxone) shall not in any case 
be made within 1/8 mil of any school. 

2.      Ground applications of paraquat 
(Gramoxone) shall not be made within 1/8 
mile of any school, or any area zoned as 
residential where people are actually residing, 
or other inhabited areas designated by the 
Commissioner. Aerial applications of 
paraquat (Gramoxone) shall not be made 
within 1⁄4 mile of any area listed above. 

3.      Applications of DEF or Folex shall not 
be made within 1⁄2 mile of any area zoned as 
residential where people are actually residing, 
or other inhabited areas as designated by the 
commissioner. Applications of DEF or Folex 
shall not be made within 1⁄2 mile of any 
school in session or due to be in session in 24 
hours. 

General Conditions 

Dust applications 
Dust applications by air shall not be applied 
within 1/2 mile of crops where there is a residue 
problem and not within 1/4 mile for ground rig 

Phenoxy Herbicides 

2,4-D; 2,4-DB; MCPA, Weedar, Dicamba 
(Banvel) 
4) No air applications shall be made within 
1/4th mile of a susceptible crop, nor within 
1/8th mile by ground application on property 
belonging to any person other than the owner of 
the property to be trated. Susceptible crops 
include, but are not limited to, Sugarbeets, 
tomatoes, grapevines, or deciduous treefruit with 
evidence of budbreak, and newly planted alfalfa. 
6) No applications shall be made within 2 miles of 
any commcercial grape vineyard after bud break. 
Exception: Dicamba. 
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9. Imperial Author’s Note: unable to attain after several weeks of repeated 
phone calls and emails  

10. Ventura 

SCHOOLS 

1.      If California Restricted Materials are to 
be applied within 1/4 mile of a school, the 
permittee must first contact the school and 
find out what activity, if any is taking place on 
the proposed date and include this 
information in the NOI. This is not necessary 
for Aluminum Phosphide applied 
underground for controlling vertebrate pests. 

2.      When farming adjacent to a school, 
follow recommendations contained in the 
Publication, "Farming Near Schools, A 
Community-based Approach to Protecting 
Children" published by the Ag Futures 
Alliance and available 
at www.agfuturesalliance.org. 

For all other 1, 3-D application methods, a 300-
foot buffer must be maintained between the 
treated field and any occupied structure. If the 
field is to be planted in a perennial crop such as 
fruit trees and not fumigated again for at least 
three years, the buffer zone shall be 100 ft. 

11. San Diego 

A site-specific permit is required prior to use on areas 
designated as an agricultural use (i.e. parks, 
cemeteries, golf course, right-of-ways, etc) and 
sensitive non- agricultural use (i.e. schools, day care 
centers, hospitals, and other similar sites). 

AIR SPRAY - Do not apply pesticides within ______ 
feet of sensitive sites i.e. Schools, dwellings, hospitals, 
recreational areas, livestock enclosures, and other 
similar areas. 

None 

12. Madera None None 

   

13. Riverside 

PVTS – 07 
Riverside County Conditions For the Use of 
Pesticides in the Palo Verde Valley District 
4. DEF, Folex or Paraquat when used as cotton 
harvest aids, singly or in combination, shall be used 
only in accordance with the following conditions: 
a. Paraquat applications shall not be made within 1/8 
mile of any school or any designated residential area. 
b. DEF or Folex applications shall not be made within 
1⁄2 mile of any school or any designated residential 
area. 5. During school hours & any school activities, 
no applications shall be made with one mile of any 
school Author’s Note: (“with” is not a typo on our part) 

2,4-D/Phenoxy Restricted Material Permit 
Conditions 

PVTS – 07 
Riverside County Conditions For the Use 
of Pesticides in the Palo Verde Valley 
District 
1. No aerial application of a restricted 
herbicide/defoliant shall be made if susceptible 
crop is within 1⁄4 mile of the application 
6. Application of Thidiazuron (Dropp, Ginstar) is 
prohibited by air within 1⁄2 mile of lettuce. Do 
not apply Thidiazuron by ground equipment 
within 100 feet of lettuce. Do not apply 
Thidiazuron drift towards lettuce at any distance. 

2,4-D/Phenoxy Restricted Material 
Permit Conditions 
3. Buffers exist around all sensitive areas. 
Minimum buffer zones for sensitive areas such as: 
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3. Buffers exist around all sensitive areas. Minimum 
buffer zones for sensitive areas such as: schools in 
session 1⁄4 mile (ground and air). Unoccupied schools 
250 ft by ground and 500 ft by air. 

Permit Conditions for Metam Sodium/Metam 
Potassium 
All Application Methods 

Applications Adjacent to Schools: With the exception 
of drip irrigation, all Metam Sodium/Metam 
Potassium applications within one half mile (1/2) of a 
school in session or a planned event are prohibited. 
This also includes the post-application monitoring 
period. 

greenhouses, fruit orchards, citrus groves, and 
vegetable fields 250 ft by ground and 500 ft by air 

Hydrogen Cyanamide Permit Conditions 

Reason for Conditions: Lemons are Highly 
Susceptible to Damage from Dormex Exposure 

B. Sensitive Sites 
2. A site specific “buffer zone” of 1/16 mile (330 
feet), is established between the actual application 
and the nearest “applicable” lemon trees. No 
application of Dormex shall take place within 
1/16 mile buffer zone. 

   

14. Santa 
Barbara 

General permit conditions 

Do not apply restricted use pesticides by ground 
within 500 feet by air within 750 feet of a school 
property line while school is in session. Do not apply 
restricted pesticides by air, within 200 feet of a school 
property line at any time. School session shall be those 
times when students are not attending scheduled 
classes. “By ground” includes application through an 
irrigation system. 

Chloropicrin, Telone EC, Pic_Chlor 60 EC, 
and Inline 

The buffer zone around an occupied structure shall be 
100’ except for schools which shall have a 500’ buffer 
zone measured from the property line 

Metam sodium 

Buffer zones to occupied structures are listed under the 
application method. Buffer zones to schools are 
measured from the edge of the fumigated block to the 
school property line and shall be 500 feet, except for 
sprinkler applications which shall have a 1 mile buffer 
zone. 

 

   

15. Colusa 

Refer to Colusa County Clincher Air Zone 
2010 Map 

Aerial buffer zone regulation of approximately 1 mile 
from the center of the city of Maxwell 
Aerial buffer zone regulation of approximately 2 miles 
for the city of Princeton 

2010 Restricted Material Permit 
Conditions 

(6) no applications to orchard or non-crop areas 
shall be made within 1⁄2 mile of cotton, grape or 
pistachio plantings. 

Colusa County 2010 Regiment Permit 
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Aerial buffer zone regulation of approximately 5 miles 
for the Sacramento River 

Refer to 2010 Regiment Buffer Zone Princeton 
Area Colusa County Map 
Aerial buffer zone regulation of approximately 2.5 
miles for the city of Princeton 

Author’s Note: The above distances reflect measurements 
calculated on a satellite map compared to maps provided by the 
County Agricultural Commissioner’s Office. 

Conditions Aerial Application: 
(2) Applications shall not be made within one-half 
(1/2) mile of any walnut orchards; except under 
written waiver approval by the Agricultural 
Commissioner and grower involved. Applications 
shall have wind away one-half (1/2) to one (1) 
mile from walnut orchards. 

(3) Applications must take place with a minimum 
wind speed of at least 2 mph and not more than 8 
mph as measured at a height of four feet above 
the ground. 
If sensitive crops or plants are more than 1 
mile and are downwind, extreme caution must 
be used under all conditions. 

Colusa County Department of Agriculture 
2010 Clincher CA Permit Conditions 
Ground Application: 
The following distance restrictions are required 
between sensitive crops and rice fields to be 
treated with Clincher CA: 

within 660 feet of peaches and nectarines- no 
application 
At least 660 feet away from, and up to, 1320 feet 
of peaches and nectarines- apply with wind 
away. More than 1320 feet away from peaches 
and nectarines-no wind directional 
restrictions 

within 50 feet of non-target cereal and grass crops 
such as corn, sugar cane, sudangrass, sorghum, 
grass grown for seed, and sod farms- no 
application 

Maps identified in the schools column also apply. 

   

16. San Luis 
Obispo 

Restricted Materials Permit Conditions 
Numbers 1-7 

#3A. Restricted material applications adjacent to 
schools and licensed day care facilities. No restricted 
material shall be applied within 1⁄2 mile by air, or 500 
feet by ground, of a school while children are present 
This prohibition is for applications using equipment to 
spray or dust the restricted material. 

Phenoxy and Certain Other Herbicide 
Applications Following Vineyard Regions: 
3. After vineyard budbreak: 
A. No ground applications within one-half mile of 
a vineyard (except hand-pump granular) 
C. Amines allowed by power sprayers with a hand 
wand if more than one-half mile from vineyards, 
with air flow away from nearest vineyard. Author’s 
Note: very specific language 
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Map of Dead or Injured Owls found on the Westside 

Source: Howard Hurst, Maluhia Group, personal communication, January 1, 2016 
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ATTACHMENT 5: HUMAN HEALTH 

There is an increasing body of medical literature finding associations between health problems and pesticide exposure. This 
includes increasing concern about the negative effect of low-level chronic exposures.  Summaries of major articles we 
reviewed about pesticide associations are included below based on specific types of health conditions.  None of these studies 
looked specifically at Kaua‘i health conditions, but were reviewed to provide the JFF Study Group with an overall 
understanding of potential associations.  Associations do not initially prove causality but they do play an important role in 
understanding risks, driving further research and increasing safety measures.   

Neurodevelopment/ Neurobehavioral Effects 

While the exact cause of behavioral disorders is not clear, it is known that multiple factors have been implicated in the 
development of ADHD and hyperactivity disorders. Certain environmental factors may be causative or increase risk, as can 
problems with the central nervous system at key moments in development. There is a growing body of evidence supporting 
an adverse effect on neurodevelopment from 2 classes of insecticides; the organochlorines (specifically DDT and its metabolite 
p,p�-dichlorodiphenyldi- chloroethylene [DDE]) and, most recently, organophosphates (OPs). Several recent reviews of the 
evidence-based literature are now available. 

A US-based study found that children with high urinary levels of OP were more likely to have a diagnosis of attention-deficit/ 
hyperactivity disorder. Eight- to 15-year-old children were studied and the urine samples were part of the National Health 
and Nutrition Examination Study (NHANES} study conducted by the Center for Disease Control (CDC) (Bouchard et al., 
2010). 

There is also increasing concern about the effect of in utero pesticides exposure on neurobehavioral outcome. While a 
number of basic science studies are exploring the cellular mechanisms for this relationship, a number of well-designed human 
investigations have been also been reported.  

There is a large ongoing study examining pregnant women in farming communities and multiple studies of pregnant women 
in urban settings.  Pesticide exposure has been measured by environmental and biologic measurements.  The results have 
consistently shown pesticide associated decreases in IQ, increases in pervasive developmental disorders and one group also 
had increases in Attention Deficit Disorders (ADD) (Bouchard et al., 2010) 

Two studies published in 2014 have added further reason for concern.  A California study showed a 60% increase in autism 
in the children of mothers who lived slightly less than a mile from areas sprayed with organophosphates and chlorpyrifos 
(Shelton et al., 2014) Another study showed an increase in autism spectrum and developmental delays in mothers exposed 
during or shortly before pregnancy to pyrethroids.  (Eskenazi et al., 2006) 

Physical Developmental Effects 

There are many factors that can lead to congenital anomalies or birth defects caused by problems related to fetal 
development before birth.  Examples of birth defects include clubfoot, cleft palate and heart abnormalities. The CDC 
estimates that these defects occur in about 3% of deliveries in the U.S.  

Animal studies have shown that early exposure to OP affects neurological development (Eskenazi, Bradman, & Castorina, 
1999). Several pesticides break down the enzyme acetyl cholinesterase, which may disrupt cell replication and differentiation 
and exert other deleterious effects (Sarter, Bruno, & Givens, 2003; Lauder & Schambra, 1999). There is evidence that fetuses 
are exposed to pesticides, as pesticides pass through the placenta from the mother’s blood and have been detected in amniotic 
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fluid (Bradman et al., 2003). Moreover the fetal blood brain barrier is immature and all organs are rapidly developing. Even 
at low levels pesticides have ready access to these tissues (Rider et al., 2010). 

In 1995, a review of five published studies found an association between anatomic birth defects and pesticide exposure. The 
anomalies reported include those of the central nervous system, oral cleft and limb defects (Nurminen, 1995). Since this time a 
variety of other studies have been reported (Roberts et al., 2012). An analysis of 19 studies, which was able to combine all the 
data, found a significant association between maternal occupational exposure and clefts of the mouth or face (Romitti, 
Herring, Dennis, & Wong-Gibbons, 2007).  

Some pesticides are known to be endocrine disrupters, that is, they bind to a hormone receptor and increase or decrease the 
hormonal effect. Hayes and collegues (2002) have noted a 10-fold decrease in testosterone when male frogs were exposed to 
low doses of atrazine. Two case-control studies have examined the possibility that multiple organochlorine compounds will 
have a cumulative effect on the development of urogenital abnormalities in boys (Carmichael et al., 2013; Gabel et al., 2011). 
One of these investigations reported that total estrogen-like compounds as well as detectable pesticide levels were associated 
with cryptorchidism (failure of the testicles to descend) and/or hypospadias (the opening to the urinary tract on the under side 
of the penis) (Carmichael et al., 2013; Gabel et al., 2011). Others have failed to reach this conclusion (Roberts et al., 2012). 

In addition to specific defects, investigators have examined the association between pesticides and low birth weight and 
preterm delivery. Fetal exposure, as determined by concentration of pesticides in mother’s serum or umbilical cord blood, was 
associated with preterm birth; decrease birth weight and intrauterine growth retardation (Longnecker et al., 2001; Ribas-Fitó 
et al., 2002; Weisskopf et al., 2005). However not all studies statistically confirmed these findings (Roberts et al., 2012).  

Asthma in Children 

Literature Review 

Concern is raised in the occupational literature associating pesticides with asthma or other measures of respiratory health. 
There is indirect evidence that pesticides alter the immune response favoring cells associated with allergic diseases (such as 
eczema or nasal congestion). The National Institutes of Health/EPA-sponsored rural birth cohort have observed that 
maternal agricultural workers have a 26% increase in the proportion of  “allergic” cells in their 24-month-old infants’ blood 
samples (Curl et al., 2002).

 
The increase in these specific cells was associated with both physician-diagnosed asthma and 

maternal report of wheeze in these infants.  

In the case-control Southern California Children’s Health Study, both herbicides and pesticides/insecticides had a strong 
association with asthma diagnosis before 5 years of age (Curl et al., 2002; Koutros et al., 2010; Hoppin et al., 2008).

 
 

Cancer in Children 

The AAP’s technical report states: 

 Overall, the most comprehensive reviews of the existing literature implicate an association of pesticides with leukemia. (Roberts 
et al., 2012) 

Recent report has found an association between household exposure to pesticides containing pyrinthroids and leukemia 
(Stevenson et al., 1999). 

1. Leukemia � 
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In 1998, a review of 18 studies assessed the relationship between leukemia and pesticide (Zahm & Ward, 1998).  13 studies 
showed an elevated risk and 6 were found to be statistically significant. �A 2007 review found that 5 of 6 studies statistically 
related an association between pesticides and leukemia. (Infanté-Rivard & Weichenthal, 2007). A further meta-analyses found 
that maternal occupational exposure was related to an increased risk of leukemia in their offspring (Wigle, Turner, & 
Krewski, 2009). In an additional second study, risk of pesticide exposure in home and garden showed an association between 
exposure during pregnancy and increased risk of leukemia (Chen, et al., 2015). 

Kaua‘i Data  
HDOH Tumor Registry combines records of pediatric cancer with adult data. Because the number of children (age less than 
18 years) is so small, the Tumor Registry was unable to provide us with data in this area.  

2. Brain Tumors � 

A review of 16 studies in 1998 showed increased risk of brain tumors after pesticide exposure in 12 studies. Seven of these 
studies were considered statistically significant. � In 10 more recent studies all but one showed an increased risk of brain 
tumors with maternal or paternal exposure although not all were statistically significant (Roberts et al., 2012).  

The AAP conclusion on brain tumors is:  

For all studies it appears that prenatal exposure to insecticides, particularly in the household as well as both maternal and paternal 
occupational exposure before conception through birth represent the most consistent risk factors (Roberts et al., 2012). 
  

Kaua‘i Data 
The database is too small to allow statistical analysis on an increase or regional distribution of brain tumors in Kaua‘i. 

Adults and the Effects of Chronic Exposures 

1. Cancer 

One of the longest running studies investigating the impacts of pesticides on health is the Agricultural Health Study (National 
Resources Conservation Service, 2012). This is a prospective study of cancer and other health outcomes in a cohort of 
licensed pesticide applicators and their spouses from Iowa and North Carolina. The AHS began in 1993 with the goal of 
answering important questions about how agricultural, lifestyle and genetic factors affect the health of farming populations. 
The study is a collaborative effort involving investigators from National Cancer Institute, the National Institute of 
Environmental Health Sciences, the Environmental Protection Agency, and the National Institute for Occupational Safety 
and Health.  

Between 1993 and 1997, 52,394 licensed private pesticide applicators (mostly farmers) from Iowa and North Carolina 
enrolled, as did 32,345 of their spouses. The study also included 4,916 commercial pesticide applicators in Iowa in its first two 
phases (National Resources Conservation Service, 2012). Findings from the AHS include:  

1. Farmers	have	lower	rates	of	many	disease	compared	to	the	rest	of	the	population.		

2. Farmers	have	a	higher	risk	for	developing	some	cancers,	including	prostate	cancer,	leukemia,	non-Hodgkin’s	
lymphomas,	and	multiple	myeloma.		

3. Use	of	chemically	resistant	gloves	can	reduce	pesticide	exposure	50	to	80%.		

4. Rotenone	and	paraquat	are	linked	to	increased	risk	of	developing	Parkinson’s	disease.		

5. Asthma	in	men	and	women	may	be	associated	with	use	of	some	organophosphate	insecticides.		
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6. Accidental	high	pesticide	exposure	events	may	affect	health	later	in	life.		

7. Diabetes	and	thyroid	disease	risk	may	increase	for	users	of	some	organochlorine	chemicals.		

This long term research effort has also led to some additional studies utilizing this study population related to Parkinson’s 
Disease (FAME Study), Neurobehavioral Testing Study, Biomarkers of Exposure and Effects in Agriculture (BEEA) and the 
Lung Health Study. (Van Der Mark et al., 2014; Furlong et al., 2015) 

i. Prostate Cancer  
Prostate cancer is the most common cancer found in men in the US.  It ranks second (behind lung cancer) as the most 
common cause of death in men and accounts for 9.3 % of cancer deaths in men.  Several studies show a weak association 
with pesticide use (Boers et al., 2005; Koutros et al., 2010; Ragin et al., 2013) but others provide a stronger association 
between pesticides and an increase in prostate cancer in farmers (19% increase) and pesticide applicators (28% increase) 
(Koutros et al., 2013).  Four specific pesticides identified are malathion and terbufos (used commonly in the US and 
worldwide), aldrin, and fonofos (no longer used). Cancer risk is also increased with a family history of prostate cancer 
(Alavania et al., 2003). 

ii. Non-Hodgkin’s Lymphoma (NHL) and Multiple Myeloma 
The rate of NHL has almost doubled in the years between 1960 and the mid 1990s (Bassil et al., 2007).  Evidence has linked 
NHL with chlorinated and other pesticides.  In addition recent evidence has linked glyphosate with NHL (Chang & Delzell, 
2016). 

Multiple myeloma is a malignancy of the blood. Although the evidence linking pesticide exposure to multiple myeloma has 
increased in recent years, few studies have been able to assess the link between specific pesticides and multiple myeloma or its 
precursor (Gray, Burns, & Mahlburg, 2013).  

The Tumor Registry data shows that there are so few cases of both diseases over the years that comparisons cannot be made. 

2. Asthma in Adults 

The evidence for a link between asthma and pesticides has been suggestive. For example, the Agricultural Health Study 
(AHS) showed an association between wheezing and the use of multiple pesticides over the previous year. 

Among the pesticides classes, several OPs have showed associations with wheeze, including several that demonstrated a dose–
response trend. Chlorpyrifos, malathion, and parathion were positively associated with wheeze among the farmers; for the 
commercial applicators, dichlorvos, and phorate were also positively associated with wheeze. Among commercial applicators, 
the strongest association was for applying chlorpyrifos on more than 40 days per year (Roberts & Reigart, 2013).  

Dust should be considered as a contributor to asthma, both as a foreign particle and as a carrier of pesticide molecules. The 
court case acknowledged that the dust pollution in Waimea was significant. 

3. Neurologic Dysfunction in Adults 

Nervous system effects (drop-down box) could be related to chronic low level pesticide exposure, because many of these 
agents are known neurotoxins. A recent review of the literature discussed 38 publications reporting an association between 
pesticide exposure and neurologic dysfunction. (Koutros et al., 2010) 

In addition, a five-year study of licensed pesticide applicators in the AHS reported symptoms such as fatigue, headache, 
insomnia, tension, irritability, dizziness, depression and numbness in the hands and feet. These symptoms were related to 
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duration of exposure.  The strongest associations were with fumigants, organophosphates and organochlorines (Koutros et al., 
2010) 

This same AHS research found an association between pesticides and Parkinson’s disease (PD). Duration of exposure, 
frequent personal use of pesticides, and specific pesticides (dieldrin, maneb, paraquat, and rotenone) had the strongest 
association. 

Further studies using California’s collection of agricultural spray records showed that person who lived within 500 meters of 
fields sprayed with paraquat and maneb during the time period studies were four times more likely to have Parkinson’s 
Disease (Van Der Mark et al. 2014, p. 25). 

Animal studies are supporting the evidence for an association between Parkinson’s Disease and pesticide spraying. These 
reports include two fungicides, mancozeb and maneb as well as other types including 2-4-D, paraquat, diquat, permethrin, 
dieldrin, and rotenone. (Koutros et al., 2010; Roberts & Reigart, 2013) 

iii.  Endocrine Dysfunction  

A number of substances, including some commonly used pesticides, are classified as endocrine-disrupting chemicals. These 
substances, when exposed to organisms, either stimulate a hormonal effect or block its action. Recent warning statements by 
both the U.S. and European endocrine societies have emphasize the potential effects these chemicals have on human health. 

Some of the most notable pesticides thought to have endocrine-disrupting effects are the organochlorine pesticides, such as 
DDT, endosulfan, methoxychlor, chlordecone, chlordane, and dieldrin. Other herbicides (atrazine, 2,4-D, and glyphosate) 
and fungicides (vinclozolin) also have some endocrine activity (Silva & Gammon, 2009; Molina-Molina et al., 2006; Bhatia et 
al., 2005).

 
Feminization has been noted in alligators found in lakes highly contaminated by organochlorine pesticides 

(Guillette et al., 1996). Hayes and collegues (2002)
 
have studied the effects of atrazine on amphibians and have noted a 10-

fold decrease in testosterone from exposure to 25 ppb of atrazine in mature male frogs. Long-term feeding studies in female 
pigs show that those receiving GM food have large uteri then those females fed non-GM food (Carman et al., 2013). 

Other endocrine dysfunctions have also been reported. For example, men exposed to pesticides from fruits and vegetables 
were found to have a lower sperm counts than those who consumed an organic diet. (Cutillas-Tolin et al., 2015). A recent 
review has emphasized the relationship between pesticides and male infertility (Martenies & Perry, 2013).  

Maternal pesticide exposure may also affect obesity in children. In a prospective study, investigators determined the 
concentrations of pesticides in maternal urine, blood, cord blood and colostrum (the first breast milk). The children were 
followed for 7 years with serial height and weight measurements and body mass index (BMI) calculations. After adjusting for 
a variety of confounding variables, the researchers found that the BMI in the children with the highest exposure to pesticides 
had significantly greater height, weight and BMI than those with the lowest exposure. When examined as individual 
substances the class of organochlorides appeared to exert the greatest positive effect on obesity (Agay-Shay et al., 2015). 

Birth Defects in Kaua‘i 

The JFF health committee obtained data from the Hawai‘i Department of Health (HDOH), Hawai‘i Health Information 
Cooperation (HHIC), and a variety of Kaua‘i and non-Kaua‘i health providers.  

We contacted the Hawai‘i Department of Health, The Hawai‘i Birth Defects Program, HDOH, provided data on congenital 
abnormalities on Kaua‘i. Using zip code information we made comparisons of the east plus north shore areas vs. the west 
side. This data was available following abstraction of records from 2010-2012. HDOH also sent us updated birth defect data 
in January 2016, however some of this data was disputed by Westside physicians. The JFF Study Group encouraged these 
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physicians and HDOH to contact each other to resolve the differences in data, however to our knowledge this has not been 
done yet.   

In addition, we requested information related to two specific birth defects: abnormalities affecting the cardiovascular system 
and the central nervous system. 

2010-2012 Live Births and Fetal Deaths with Birth Defects on Kaua‘i                                                                                                                                   
Hawai‘i Department of Health Birth Defects Program 

When comparing those infants from the west side to those from the east plus north side of Kaua‘i the rates of occurrence 
appeared greater on the west side then the other areas of the island by paired comparisons, this difference is not statistically 
significant. 

Kaua‘i Birth Defects 2010 - 2012 by Location                                                                                                                                        
Hawai‘i Department of Health Birth Defects Program  

 Total Number of Live 
Births and Fetal 

Deaths 

Total Number of Live 
Births and Fetal Deaths 

with Defects 

Rate / 10,000 

West Kaua‘i    

2010 293 8 273 

2011 324 12 370 

2012 305 7 229 

    

East & North 
Kaua‘i 

   

2010 544 7 128 

2011 568 18 316 

2012 557 8 144 

Figure 1 provides a comparison of the birth defects from the various islands using data from Hawai‘i Health Information 
Corporation (2001-2013), which is based on billing records. 
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Although variable, Kaua‘i rates appear slightly higher through this period of analysis. A comparison of regional birth defects 
on Kaua‘i over time is seen on Figure 2. 
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Contrast of the two data sets is shown on the following table. The HDOH data is from medical records, whereas the HHIC 
data is from billing records. 

 
Kaua‘i Birth Defects Data 

 
Birth Defects 

Program Administrative Date 

 

Hawai‘i 
Department of 

Health 
Hawai‘i Health Information 

Corporation 
 2010 – 2012 2011 - 2013 

Kaua‘i Rate                                                           
Babies with defects 10,000/3 years 227 440 

Kaua‘i Absolute                                                     
Number of Babies with Defects / year 20 38 

West Rate                                                            
Babies with defects per 10,000/3 years 291 455 

West Absolute                                                  
Number of Babies with Defects / year 9 14 

East and North Rate                                         
Babies with defects per 10,000/3 years 196 433 

East and North Absolute                               
Number of Babies with Defects / year 11 24 

 
Circulatory Defects   

 
Birth Defects 

Program Administrative Date 

 
Hawai‘i 

Department of 
Health 

Hawai‘i Health Information 
Corporation 

 2010 – 2012 2011 - 2013 

Kaua‘i Rate                                                          
Babies with defects per 10,000/3 years 174 191 

Kaua‘i Absolute                                                
Number of Babies with Defects / year 15 6 

West Rate                                                           
Babies with defects per 10,000/3 years 244 162 

 
There is an almost two-fold increase in birth defect rates reported in the administrative (billing) data when compared to the 
data from the HDOH birth defects program. This large discrepancy suggests that there are variations in methodology or 
other details in the analysis that need to be addressed when attempting to arrive at an accurate birth defect rate for Hawai‘i. 
This difference could reflect under reporting of defects in the State’s birth defect program and/or an over reporting of 
administrative (billing) data*. However, the rates of occurrence of circulatory defects (bottom of Table 3) are similar in the 
two data sets when reported for all of Kaua‘i during this time period. 
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A comparison of cardiac and circulatory birth defect rates between islands is seen in Figure 3 and the regional differences on 
Kaua‘i are depicted on Figure 4.  
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We also interviewed three pediatricians from the west side who reported caring for 9 infants with operable cardiac defects in 
the past 8 years. We were unable to verify these numbers in the state database. 

The administrative data was also examined for central nervous system defects. Because of the small number of infants 
identified comparisons were only made between all of Kaua‘i and the remainder of the State. 

 

 

 

 

 

 

 

 

 

 

 

 

Due to the small number of infants with birth defects born on Kaua‘i, there are essentially no significant statistical differences 
found within the data sets. This does not mean that there are not important and correctable factors impacting birth defects on 
Kaua‘i, just that statistically it is not possible to determine their significance with this small sample size. 

We also corresponded with a pediatric surgeon in Honolulu who felt that there has been a rise in the number of infants 
referred to his practice with gastroschisis (failure of closure of the midline of the abdominal wall) on a state-wide level. He is 
presently reviewing the data to determine if this impression can be verified. 
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Memo on Kaua‘i Cancer Incidence from Former HDOH Director Loretta Fuddy 

 1 

 
Report prepared by the Hawai‘i Tumor Registry for the Hawai‘i State Department of Health:  
Kaua’i Cancer Cases             
             Date: April 2013   
                   Revised: September 2013 
 
This report has been prepared in response to numerous community inquiries received by the Hawai‘i State 
Department of Health and the University of Hawai‘i Cancer Center, Hawai‘i Tumor Registry (HTR) regarding 
suspected elevated rates of cancer among residents of Kaua‘i. In the U.S., the overall incidence of cancer 
declined over the last decade.  Declines have specifically been observed for malignancies of the colon-rectum, 
prostate, stomach, cervix, and larynx.  Increases have been observed for some cancers including malignancies 
of the liver and kidney as well as non-Hodgkin lymphoma and melanoma. These national trends have also 
been observed in Hawai‘i. A specific cause for concern for a community would be to find substantially elevated 
risk beyond the trends exhibited in the state and country. 
 
An evaluation was undertaken to assess the incidence of cancer diagnosed among residents of Kaua‘i 
compared to the entire state of Hawai‘i. Standardized incidence ratios (SIRs) with 95% confidence intervals 
(CIs) were computed comparing the observed number of cancer cases diagnosed among Kaua‘i residents to 
the number of cancer cases expected based on statewide incidence rates. The observed number of cases 
included Kaua‘i residents diagnosed with cancer during 2000-2009.  The expected numbers of cases were 
obtained by applying the most recent sex-race-age specific cancer incidence rates for the state of Hawai‘i 
(1995-2000, adjusted to account for changes from 2000-2009) to the population counts for Kaua‘i, and each 
census tract within Kaua‘i.  Population numbers by sex, race and age group were computed based on census 
data in 2000 and 2010 and interpolated for 2001-2009. Cancer cases were evaluated over two time periods, 
2000-2004 and 2005-2009. SIRs were computed for all cancers combined and for each major cancer site. The 
evaluation included the island of Kaua‘i and each of its census tracts (Figure 1).  
 
Table 1 shows the SIRs for Kaua‘i (data not shown for individual census tracts).  SIRs (including confidence 
intervals) above 1.00 reflect elevated incidence rates and those below 1.00 are indicative of decreased rates 
compared to the state. The key findings are summarized below: 
 

x In general, cancer incidence on Kaua‘i was similar to or lower than that of the entire state of Hawai‘i.  
x Overall cancer incidence rates (all cancers combined) was significantly lower on Kaua‘i compared to 

the entire state of Hawai‘i for both time periods (2000-2004 and 2005-2009).  
x Cancer incidence rates on Kaua‘i were lower for the following cancers during one or both time periods:  

breast cancer (2000-2004 and 2005-2009), endometrial cancer (2005-2009), Hodgkin lymphoma 
(2005-2009), liver cancer (2005-2009), ovarian cancer (2000-2004 and 2005-2009), prostate cancer 
(2000-2004), and thyroid cancer (2000-2004 and 2005-2009). 

x The incidence of melanoma on Kaua‘i was significantly elevated for the time period 2000-2004.   
x Within individual census tracts of Kaua‘i, cancer incidence was generally lower or comparable to that of 

the state.  
x The incidence of melanoma for census tract 401 was significantly elevated for the time period 2000-

2004.   
x No other census tract showed elevated rates of cancer. 

 
We conclude that that there is no evidence of higher incidence of cancer on the island of Kaua‘i overall or for 
specific geographic regions of the island, as compared to the state of Hawai‘i. Melanoma was the exception 
whereby there is evidence of higher incidence on the island of Kaua‘i for the period 2000-2004. These elevated 
rates for the island appear to be primarily driven by the increased risks of melanoma among residents of 
census tract 401 during this time period. Notably, during the subsequent time period 2005-2009, the rates of 
melanoma for Kaua‘i and census tract 401 were no longer elevated. The primary risk factor for melanoma is 
exposure to ultraviolet radiation. It should be noted that in the state of Hawai‘i, individuals of Caucasian 
ancestry have the highest incidence of melanoma compared to other ethnic groups. Census tract 401 has the 
highest proportion of Caucasians compared to other areas of Kaua‘i. The incidence of melanoma is increasing 
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 2 

in Hawai‘i as well as for the U.S. overall indicating that both increased sun exposure and increases in the 
diagnosis of melanoma cases may be contributing to this trend.  
 
 Figure 1.  Kaua‘i County, Census Tracts Divisions 
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 3 

Table 1. Comparison of observed to expected number of invasive cancer cases, Kaua‘i, 2000-2009 
  
      2000-2004     2005-2009 
Cancer  Site    SIR (95% CI) _______ SIR (95% CI) ____________ 
 
All      10.91 (0.86-0.95) 10.91 (0.87-0.95) 
 
Bladder    0.71 (0.39-1.03) 0.88 (0.55-1.20) 
 
Breast (female)   10.86 (0.75-0.98) 10.84 (0.72-0.95) 
 
Cervix     1.41 (0.81-2.01) 1.28 (0.71-1.85) 
 
Colon     0.99 (0.82-1.17) 1.01 (0.83-1.18) 
 
Endometrial    1.05 (0.75-1.34) 10.74 (0.52-0.96) 
 
Hodgkin lymphoma   1.02 (0.22-1.82) 10.42 (0.00-0.87) 
 
Kidney     0.83 (0.55-1.11) 0.93 (0.68-1.19) 
 
Leukemia    0.76 (0.45-1.06) 1.29 (0.90-1.68) 
 
Liver      0.90 (0.57-1.23) 10.73 (0.46-0.99) 
 
Lung      0.89 (0.76-1.02) 0.93 (0.80-1.05) 
 
Melanoma     21.41 (1.13-1.68) 0.89 (0.70-1.08) 
 
Non-Hodgkin lymphoma  0.88 (0.64-1.13) 1.14 (0.88-1.39) 
 
Ovary     10.65 (0.31-0.99) 10.64 (0.32-0.97) 
 
Pancreas    0.84 (0.57-1.11) 0.85 (0.60-1.10) 
 
Prostate    10.72 (0.61-0.83) 0.90 (0.78-1.02) 
 
Rectum    1.24 (0.96-1.52) 0.85 (0.63-1.07) 
 
Stomach    0.93 (0.66-1.20) 0.99 (0.70-1.29) 
 
Thyroid    10.46 (0.24-0.69) 10.39 (0.22-0.57) 
______________________________________________________________________ 
1 Significant lower incidence  
2Significant higher incidence 
 
 
Glossary: SIR= Standardized Incidence Ratio(s); CI= Confidence Interval(s) 
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Kaua‘i Incident Cancer Cases, 1998-2012, by East vs. West and Neighborhood  

Cases <10 suppressed (*); Excludes Ill-Defined Sites 

NORTH AND EAST SIDES  Source: Hawaii Department of Health, personal communication 

Cancer Type 
ANAHO

LA 
HANAL

EI 
HANAMAU

LU 
KALAHE

O 
KAPA

A 
KEALI

A 
KILAU

EA 
KOLO

A LAWAI 
LIHU

E 
PRINCEVI

LLE 
EAST 
Total  

Breast 20 15 * 47 186 * 28 42 19 149 26 535 

Prostate 14 16 * 55 146 * 22 53 18 138 25 499 

Colon and Rectum 16 11 * 34 131 * 19 47 20 117 14 418 

Lung and Bronchus 23 14 * 39 146 * 15 44 16 133 14 450 

Melanoma of the Skin * 19 * 27 68 * 16 33 10 20 26 228 

Non-Hodgkin Lymphoma * * * 14 45 * * 12 12 42 * 154 

Corpus and Uterus, NOS * * * 13 35 * * * * 29 * 115 

Oral Cavity and Pharynx * * * 10 45 * * 10 * 29 * 116 

Pancreas * * * * 30 * * 10 * 28 * 104 

Stomach * * * * 28 * * * * 36 * 96 

Kidney and Renal Pelvis * * * 12 29 * * * * 30 * 100 

Leukemia * * * * 31 * * 13 * 24 * 97 

Liver and Intrahepatic Bile 
Duct * * * * 19 * * * * 22 * 67 

Urinary Bladder * * * * 26 * * * * 12 * 66 

Thyroid * * * * 17 * * * * 13 * 45 
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Myeloma * * * * * * * * * 19 * 49 

Brain * * * * 19 * * * * * * 42 

Cervix Uteri * * * * 21 * * * * 10 * 44 

Larynx * * * * 14 * * * * * * 40 

Ovary * * * * * * * * * * * 35 

Soft Tissue including Heart * * * * * * * * * * * 31 

Esophagus * * * * * * * * * 17 * 30 

Other Biliary * * * * * * * * * * * 15 

Vulva * * * * * * * * * * * 15 

Testis * * * * * * * * * * * 12 

Gallbladder * * * * * * * * * * * 10 

                       

 

 

Cancer Type 
ANAHO

LA 
HANAL

EI 
HANAMAU

LU 
KALAHE

O 
KAPA

A 
KEALI

A 
KILAU

EA 
KOLO

A LAWAI 
LIHU

E 
PRINCEVI

LLE 
EAST 
Total  

Hodgkin Lymphoma * * * * * * * * * * * * 

Small Intestine * * * * * * * * * * * * 

Anus, Anal Canal and 
Anorectum * * * * * * * * * * * 10 

Vagina * * * * * * * * * * * * 

Bones and Joints * * * * * * * * * * * * 
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Penis * * * * * * * * * * * * 

Eye and Orbit * * * * * * * * * * * * 

Grand Total 131 122 40 315 1,098 26 182 338 136 915 154 3,457 

Quantified Cases 73 75 0 251 1,036 0 100 264 95 868 105 3,423 

Unquantified Cases 58 47 40 64 62 26 82 74 41 47 49 34 

% of cases unquantified 44.3% 38.5% 100.0% 20.3% 5.6% 
100.0

% 45.1% 21.9% 30.1% 5.1% 31.8% 1.0% 
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ATTACHMENT 6: REGULATION AND OVERSIGHT 
HDOA Complaints – Ag and Urban Structures 

“Investigation” means allegations were filed but had not yet been substantiated or disclaimed. Some cases dated back to 
filings in 2011. Of the 19, seven were agricultural, six were complaints about homeowners, two were about landscape 
maintainers, three were complaints against the County and one against the state. Eight involved odors, four alleged drift, two 
alleged poisonings, three were complaints regarding Worker Protection Standards, one concerned cautionary labeling, and 
one involved use. 

When a report of a suspected pesticide exposure is called into DOA, or if they hear about it through the media, they take 
follow up actions as follows. A pesticide inspector will: upon receiving a complaint or tracking down who may be the contact 
person to talk to will seek to determine if a pesticide may be the cause of a noxious odor that causes human impacts or causes 
environmental effects i.e. a fish kill, a bird kill, death of domestic or feral animals, possible harms to endangered species or 
plant. 

If during an interview HDOA determines that pesticides are likely to have been involved, the inspector will schedule a follow 
up meeting as soon as possible with the complainant to obtain a written statement and gather other pertinent documentation 
on site.  This investigation may include collection samples to determine if pesticides may be involved.  Collection of samples 
are done on a case-by-case basis and as determined by how recent the incident or episode occurred, provided they locate an 
applicator or contaminant source. 

HDOA reports they respond to complaints of dog poisonings, fish kills, and bird kills but often cannot find a “smoking gun”. 
In those cases, they may run screens for organophosphates, carbamates, glyphosate, 2,4-D or others to see if a cause can be 
determined.  Without a definitive applicator, HDOA cannot issue a Warning Notice but may be able to determine possible 
caused. First to an incident are normally “hazmat” units. They may make an initial determination if there is a suspected 
pesticide involved. HDOA’s investigations will follow.   

HDOA School Complaints 

Date School 

02-16-08 Waiau Elementary School: 6 children and 2 faculty members transported to hospital for observation. 
Homeowner applicator – Malathion product.  

04-13-06 Aina Haina Elementary School: 50 students taken to hospital for evaluation. Homeowner applicator 
– Malathion product 

11-14-06 Waimea Canyon School: 14 students/teachers claimed to suffer from health effects. Eight were sent 
home. Fire and police and collections manager from the National Tropical Botanical Garden agreed 
the odor was from blooming stinkweed. Glyphosate was applied during the day. Swab samples did 
not show glyphosate or Aminomethyl phosphonic acid (AMPA) in samples. 

05-04-07 Kahuku High & Intermediate Schools: 4 students and 1 teacher sicken. Commercial turf grass farm 
applicator – Orthene product 

01-25-08 Waimea Canyon School odor complaint: Ten students went to the ER and six went directly home. A 
diesel odor was supposedly detected by the students. Syngenta representative confirmed that 
stinkweed was plowed under and remove by hand and there were no pesticide applications made to 
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fields adjacent to WCS on 1-25-08. 

02-16-08 St. Joseph School (Waipahu, Oahu). 29 students, 2 teachers sicken. School custodian applicator - 
Malathion product 

03-06-08 Highlands Intermediate School: 17 students and staff member complained of reaction to pesticide 
odor. Homeowner applicator – Malathion product 

09-28-10 Highlands Intermediate School (Pearl City, Oahu) Treated 15 students, 2 students hospitalized. 
Homeowner applicator – Malathion product 

11-25-13 Kaimiloa and Pohakea Elementary School (Ewa Beach): 6 – 7 students, 1 staff member sicken. 
Homeowner applicator applied Malathion like product. Product given to him by neighbor supposedly 
an herbicide in unmarked container. 

12-04-13 Kamiloiki Elementary School (Hawai‘i Kai): School evacuated 450 students, staff and faculty. 2 
students taken to hospital for observation nausea and dry cough. Homeowner applicator – Malathion 
product  

12-18-13 Wilcox Elementary School / Boys & Girls Club (Kaua‘i) a dozen students were dizzy and nauseous. : 
Homeowner applicator – Malathion product  

03-13-14 Kamaaina Kids at Wilcox Elementary School (Kaua‘i) (A+after-school program); Homeowner 
applicator – Malathion product  

04-03-14 Kahaluu Elementary School: Mulch pile (There were some violations by the City & County of 
Honolulu, Parks & Recreation that were unrelated to the odor.)  

09-18-14 Honokaa High & Intermediate School: Homeowner applicator (Malathion, Diazinon & volck oil)  

10-27-14 Kapolei Elementary: Homeowner applicator (Malathion used but no particle drift demonstrated)  

12-17-14 Waiakea Intermediate School: Unable to determine source of odor; Hazmat responded and could not 
locate odor source.  

Complaints to Poison Center 

PRODUCT  CALLS 

Pyrethroids 6 

Borates 3 

Wood preservatives 3 

Unknown 4 

Rat anticoagulant pellets 1 

Sulfuryl flouride 1 
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Hawaiʻi and California Compared 

In 2014, the state’s 76,400 farms and ranches produced 400 commodities and received $54 billion in farm income. Nearly 
half of all U.S.-grown fruits, nuts, and vegetables come from California. Users are required to maintain records of their use, 
date of application, name of the operator of the property treated, location of the property treated, total acreage or units 
treated at the site, and type and amount of pesticide used.  These records must be kept for a minimum of two years and must 
be presented to the director or commissioner upon request.  

They must report the use of pesticides applied to their crops by the 10th day of the month following the month in which the 
work was performed. Pest control businesses must report their use of pesticides within seven days after work is performed. In 
any month in which a licensed agricultural or structural pest control performs no pest control work they must still submit a 
report stating this fact. For agricultural commodities, operators of a farm or ranch must obtain a site identification number 
including the name and address of the operator, the operator’s identification number, the location where the pest control will 
be performed, the site identification number, and date of issuance of site identification number.   

In 1999, DPR made their entire database since 1974 publically available on CDs and in the early 2000s, zipped files of the 
database were posted online for downloading. Each year, their reports provide information in summary charts on 
reproductive toxins, carcinogens, organophosphate and carbamate chemicals, chemicals classified as ground water 
contaminants, chemicals listed by DPR as toxic air contaminants, fumigants, oil pesticides derived from petroleum distillation 
(some of which are “known to cause cancer”), and bio pesticides (including microorganisms and naturally occurring 
compounds, or compounds essentially identical to naturally occurring compounds and report records of pesticide use and to 
report the records to the Director.  It must be submitted at least annually, by the 30th day following end of the year.  The 
report will include the name and address of the person who, or business which, applied the pesticides; County where the pest 
control was performed; Date and time of pesticide use; Name and address of school site/child day care facility or their 
respective identification number; the location of application; and pesticides registration numbers and amount used. 

Good Neighbor Program 

See next page for a copy of introductory material on the Good Neighbor Program published on November 12, 2013. 
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�

Kaua‘i Agricultural Good Neighbor Program:  
Voluntary Standards and Guidelines for RUP Use Reporting and 

Buffer Zones 

November 12, 2013 

Due to the introduction of Kaua‘i County Bill 2491, Kaua‘i has been wrestling with the 
issue of pesticide use that has created divisions within the community.  The debate has become 
charged with emotion that has resulted in polarizing view points, and often times the 
dissemination of incorrect information.   

In response to the growing requests for help from the community, farmers, and from state 
legislators, Governor Neil Abercrombie announced the State’s intention to develop a program for 
voluntary standards and guidelines for restricted use pesticides (RUP) use reporting and the 
implementation of buffer zones.  Following this announcement, the Hawai‘i Department of 
Agriculture (HDOA), Pesticides Branch staff conducted a review of other states’ (California, 
Washington, Oregon, New York, New Jersey) reporting requirements as well as federal 
standards as outlined by the Worker Protection Standard provision on entry to restricted areas in 
treated nurseries.  Existing buffer zones imposed on RUPs used by listed companies were also 
taken into consideration. 

HDOA also reached out to Dow AgroSciences, Pioneer, Syngenta, BASF, and Kaua‘i 
Coffee Company, the five companies affected by Bill 2491, to better understand the challenges 
facing these companies and to better create a program that would provide information to the 
public without violating confidential business information.  The resulting Kaua‘i Agricultural 
Good Neighbor Program will be conducted over a one year period after which time it will be 
assessed as to its efficacy in attaining its stated goals. 

Good Neighbor Outreach Program 

x Farm operators on Kaua‘i would establish a farm by farm practice to continue and 
improve good neighbor relations and understanding of farming.  Neighbors that are 
geographically located nearest the above mentioned operations would be the primary 
focus of the good neighbor program which may involve a farm operator working with 
individual neighbors to address their concerns about RUP applications. 

x Farm operators on Kaua‘i and their nearby neighbors would discuss their respective 
questions, such as the science behind pesticide formulation, registration, and use, and the 
actual conditions on and around farms.  Notwithstanding that all requirements found on 
the pesticide label need to be followed, outcomes of this dialogue could include providing 
opportunities to share information with neighbors about agricultural practices and 
resource stewardship. 
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ATTACHMENT 7: WAIMEA CANYON SCHOOL 

Sequence of Events at Waimea Canyon (Middle) School 

 
 Attestations from the seed company JFF Information & Analysis  
    
Date HDOA Reports: Events/Actions/ 

Attestations 
Notes/Commentary Page No. 

2006    
10/03/06 Teacher first detected “tar-like” odor.  000118 
10/20/06 to  
11/06/06 

Applications of Eradicane (EPTC) in 
fields west of WCS. 

Reported in 12/14/06 Narrative. 
EPTC, herbicide, may contain kerosene, a 
volatile petroleum hydrocarbon solvent, may 
be heavier than air/ground hugging. 

000253- 
000255 
MSDS online 

10/28/06 Applied Eradicane.  
Applicator did not have anemometer. 
Usually does not record wind speed and 
direction. 

MSDS symptoms match distress at WCS 
on 11/14/06, including headache, 
dizziness, nausea, cramps, diarrhea. 

000253 
MSDS online 
000352 

10/29/06 Applied Eradicane. Wind: calm. 
 

Do not allow to drift. 
Must be incorporated into soil.  

000253 
Label online 

10/31/06  Applied Eradicane. Field tilled 1 hour 
later. Wind from west 4-8 mph. 

(School east of fields.) 000254 

11/03/06 Teacher reported strong  odor all week, 
observed spraying from WCS and 
called HDOA 

 000002 
000018 

11/03/06 Application of Tilt (Propiconazole)  Investigation Report 11/16/06 
Reported in Narrative  
Propiconazole, fungicide, may contain 
petroleum distillates such as benzene & 
xylene. 

000006 
000003 
MSDS online 

11/03/06 Applicator cleaned spray tank, was not 
spraying on fields. 

again avoiding assumptions 000118 

11/09/06 Application of Intrro (Alachlor), Aatrex  
(Atrazine), Callisto (Mesotrione) 

Alachlor, pre-emergent herbicide, 
Atrazine, herbicide,  
Mesotrione, herbicide. 

000043 
000054 

11/09/06 Teacher detected odor and called 
HDOA.  Reports earlier call regarding 
fish deformities in aquaculture 
program, but HDOA did not respond. 

 000042 

11/10/06 Photos taken by teacher of  
seed company equipment and 
unsecured product storage. 

 000023-000033 
000333 

11/13/06 Samples collected at HDOA, Lihue, for 
comparison 

Analysis Requested: Alachlor, Atrazine, 
Mesotrione, glyphosate 
(EPTC suspected but not requested.) 

000056 
000108 
000255 

11/14/06 Applied Touchdown (glyphosate). 
Wind: 1-3 mph 
 

Glyphosate, herbicide, odorless 
 
Do not apply…when wind is below 2.4 mph 

000121 
000122 
Label online 

11/14/06 HDOH/KFD: 14 people sick at WCS (Compare with School Health Aid 
statement 60 people sick in report collected 
on 11/20/06.)  

000119 

11/14/06 Cleome gynandra identified as wild (No mention in description of the name 000078 
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spider flower, spider wisp, hohohina, 
“ili’ohu from botanical literature by 
NTBG staff.  

“stinkweed” or of a noxious odor.) 
Specimen ID absent from report 

 

11/14/06  Sample presented to teachers and 
students.  Separate Attestations. Some said it 
matched the odor.  Others stated it did not 
match the sickening odor. 
Fire Captain confirmed Cleome weeds 
as source of odor. 
HDOH rep determined situation not 
hazardous. 

Reported in Narrative 
(Cleome g. samples not tested for other 
substances.) 

000119 
000120 
 
 

11/14/06 Fire Captain confirmed Cleome weeds 
as source of odor. 

Seed company rep collect Cleome g. 
samples. 

000166 

11/14/06 Teacher Attestations: Cleome not the same 
odor. 
Odor strongest on 11/7/06. Also strong on 
11/3, 11/13, 11/14. 

 000168- 
000176 

11/14/06 
 

HDOA collected swab samples at 
WCS. 
 

Analysis Requested: Alachlor, Atrazine, 
Mesotrione, Glyphosate, 
EPTC 
 

000043 
000096 
000108 
000114 

11/16/06 
 

Photos of seed company equipment 
tilling field next to WCS. 

 000088 000122 

11/16/06 
 

HDOA collected samples of Cleome 
gynandra.   

(Collected samples from a field some 
distance from the school. Map possibly 
from redacted pages 000094/000162.) 

000061-000076 
000122 
000243 

11/16/06 HDOA photos of seed company 
storage and equipment. 

(Partially redacted.) 000084-000080 
00155-000159 

11/16/06 “…I feel every precaution was taken to 
avoid drift with regards to the school & 
housing in Waimea….The weed (Wild 
Spider Flower) is the reason for the 
complaints.” 

(Name redacted. Attestation collected 
during inspection and interviews at seed 
company.) 

000100 000181 

11/20/06 Narrative written See entries above 000002-000003 
11/20/06 Delivery to lab. Analysis Requested: 

Alachlor, Atrazine, Mesotrione. 
(Did not request glyphosate analysis for 
samples from WCS.) 

000061 

11/20/06 Delivery to lab. Analysis Requested: 
Alachlor, Atrazine, Mesotrione, 
Glyphosate. 

 000117 

11/20/06 
 

School Heath Aid Attestation:  60 
people sick with similar symptoms on 
11/14/06 

Symptoms headache, dizziness, nausea, 
watery eyes, vomit. 

000123 

11/21/06 Analysis for EPTC requested.  000255 
11/22/06 Investigation report:  EPTC 

applications. Redacted HDOA photos 
of seed company unsecured pesticide 
storage and equipment. 

 
 
 

000265 
000302- 
000305 

11/22/06 Teachers provided MSDS info for 
EPTC to HDOH. “NOTE PREVENT 
GENERATION OF MISTS! AVOID 
EXPOSURE OF ADOLESCENTS 
AND CHILDREN” 

 000342 

11/16/06 Notice of inspection was issued.  000042 
12/06/06 Teacher Attestation regarding 

11/09/06. Requests investigation of 
 000101- 

000102 
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use of Eradicane. Reports symptoms 
exhibited by students and teachers 
consistent with MSDS. 

12/07/06 Results from 11/14 swab test 
Glyphosate:  None detected  

(Separate report. Three weeks after 
complaint.)  

000140 

12/14/06 Narrative written See entries above  
(Not reported that anyone called poison 
control center for symptoms, as 
recommended by product labels) 

000118-000124 
000253-000255 

12/14/06 Results from 11/14/06 
Alachlor: Not detected 
Atrazine: Various amounts 
Mesotrione: No report 
EPTC not detected 

(Four weeks after complaint. Swab tests 
only. No air monitoring. No blood or urine 
sampling.) 

000044 
 
 
 
000255 

    
2007    
1/16/07, 
1/23/07 

Teacher took video of spraying. 
Verbal conflict with seed company rep 

 000378 
000407 

1/23/07, 
1/24/07 

HDOA received complaints from WCS 
Teacher. Provided video of spraying. 

 000375 

1/23/07 Applied Sevin & Zinc. Applicator takes 
wind speed and direction reading 
before spraying each field. Does not 
spray until after 2 pm. 

Sevin, Carbaryl  & Zinc, insecticide  
Sulfur is listed on label.  
(Sulfur can have strong possibly toxic 
odor.) 

000375-000376 
000405 
000383- 
000388 

1/25/07 HDOA at WCS. Dissention between 
teachers and principal. HDOA unable 
to investigate.  

 000378 

1/25/07 Photo of unsecured seed company 
pesticide storage shed. 

 000395 

1/26/07 HDOA collected swab samples Carbaryl suspected (toxic to bees) 000372 
Online label 

3/22/07 Analysis reported. 
Carbaryl not detected. 

 (Almost 2 months later.) 000372 
000410 

3/23/07 Narrative written See entries above. 
(Teachers and students have activities at 
school after 2 pm.) 

000375- 
000378 
000407 

4/3/2007 WCS odor/drift complaint (Cover sheet) 000371 
    
2008    
1/24/08 Applied Warrior. Wind 6 mph away 

from school [toward ocean] 
More than one field was sprayed. 

Lambda-cyhalothrin, insecticide (RUP)  
Contains petroleum distillate.  
Call poison control center with label info. 
Extremely toxic to bees, fish,and other 
aquatic organisms.  

000420 
Label online 

1/24/08 Glyphosate sprayed at West Kaua‘i 
Medical Center 

 000423 

1/23/08 -
1/24/08 

Plowed under and then hand grubbed 
Cleome gynandra. Left in piles. 

(No samples taken for tests) 000420 

1/25/08 Narrative 
Odor complaint from WCS relayed by 
KFD Battalion Chief.  No HDOA 
inspector on Kaua‘i. Discussion of 
possibly evacuating WCS. 

 000419 
000420 

1/25/08 KFD Captain: 10 students to ER, 6  000419 
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students went directly home. 2 teachers 
also affected. About 9 am. 
Students reported a “diesel” odor. 

1/26/08 Article in the Garden Island newspaper  000452-000453 
1/26/08 Article in the Honolulu Advertiser 

newspaper. Reports piles of weeds 
could be source of odor. 

 000454 

1/28/08 HDOA Inspector site visit to seed 
company. 

 000420 

1/28/08 Photo of enclosed pesticide storage.  000449 
1/30/08 Narrative written See entries above. (No sampling, 

monitoring, or other testing reported.) 
000419-000424 

1/26/08 
2/8/08 
2/9/08 

HDOA Inspection Form, WCS, seed 
company.  Follow up interviews for 
Attestations. 

 000418 

2/8/08 Article in the Garden Island 
newspaper. Teachers’ union drops 
temporary restraining order. 

 000456-000457 

2/8/08 HDOA inspectors collected 
Attestations from other community 
members. “Sometimes smell stinkweeds when 
blooming…Pretty strong. Can give you a 
headache… Notice odor only when corn not in 
ground.” 

 000426- 
000427 

2/8/08 HDOA inspectors collected Attestation 
from Park Department “working 
foreman for site”. “Cold. Nice breeze away 
from school. The pesticides used are 
Aquamaster only.  No insecticides are used at 
park.”  Worker has been sickened and gone 
home because of weed smell. 

 000427 

2/9/08 HDOA inspectors collect Attestations 
from several residents. “Could be 
diesel….Strong smell when tractors in field. 
Concerned about dust…Have smelled odors 
from sewer plant… Dust a problem…. Never 
smelled weed odor… Smelled odor in 2007…. 
Didn’t know it was from the weed.” 

 000428-000429 

2009    
2009 UH Kaua‘i Air Sampling Study 

initiated with laboratory chamber 
analysis of Cleome gynandra.  29 
chemicals identified. 

 Page 3 

9/28/09- 
10/1/09 

High volume air sampling in field on 
Island of Maui. Same 29 chemicals. 

 Page 8 

2010    
9/22/10- 
1/24/11 

Passive air sampling at WCS.   

2011-12    
6/6/11- 
10/12/11, 
10/12/11-
2/12/12, 
2/12/12-
6/14/12 

Passive air sampling at Waimea  
Canyon, Hanalei Elementary, Kalaheo 
Elementary, and Kapaa High Schools. 
Samples tested for 29 chemicals found 
in Cleome g. Fourteen of the 29 
chemicals identified in Cleome 

(Of the 29 chemicals identified:  
39.0% was Carvacrol, found in aromatic 
herbs 
0.8% was MITC, potential irritant [low 
concentration] 
60.2% was other chemicals) 

Table 3 
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gynandra detected, including MITC at 
all 3 schools.  Samples also tested for 24 
targeted pesticides.  Five targeted 
pesticides detected at WCS.  
Chlorpyrifos, Bifenthrin, Metolachlor 
found only in samples from WCS. 

 

2013    
3/15/13 Final Project Report for Kaua‘i 

Air Sampling Study  
  

3/15/13 “MITC is a highly foul-smelling, 
noxious chemical at high 
concentrations, and is cited as a potent 
lachrymator and nose and throat 
irritant.” 

(“…high concentrations….” MITC was 
found to be only 0.8% of chemicals 
identified in Cleome g.) 

 

3/15/13 “Concentrations of chlorpyrifos, 
metalochlor, and MITC in ambient air 
at the study sites on Kaua‘i were 
approximately 24-, 650-, and 220-fold 
below the California screening levels. 
Bifenthrin also found. Chemical levels 
found in the air in each of the sampling 
sites on Kaua‘i were all well below 
health concern levels.” 

(MITC in ambient air was approximately 
220 times less than the California 
screening level.) 

 

 

Memo from Milton Clark of Clark Environmental Consulting, LLC 

Date:  May 19, 2015 

Subject:  Review of Air Sampling and Analysis for Pesticide Residues and Odorous Chemicals in and around Waimea, 
Kauai, Qing X. Li, et al., UH, March 15, 2013  

From:  J. Milton Clark, Ph.D. University of Illinois School of Public Health 

To:  Peter Adler, Chairman and JFF Task Force on Kauai Pesticides and GMO 

Per your request and those of JFF members, I have completed a review of the Waimea air sampling study conducted from 
2010 to 2012.  The air study took place two or more years after illnesses were reported at Waimea Canyon Middle School 
during 2006 to 2008.  Conclusions cannot be drawn regarding the cause of the symptoms (dizziness, headaches, nausea, 
respiratory discomfort) because the air was not sampled for pesticides and stinkweed organics at the time of the events.  The 
Hawaii Department of Agriculture (HDOA) collected non-air samples and concluded there was not pesticide drift, although it 
is unclear if the samples were quantitative.  Testing of blood or urine is generally required to definitively determine if pesticide 
exposure has occurred that may be the cause of acute health symptoms.  To my knowledge no human sampling was 
conducted.   

The detection of chlorpyrifos and metolachlor, which are RUPs, measured inside and outside the Waimea school, but not in 
Hanalei, would indicate nearby agricultural field use.  Kauai’s RUP reporting program shows frequent spraying of both 
chemicals on parcels up to 326 acres in size.  Bifenthrin, which was only detected in Waimea, can be purchased as an OTC 
product or formulated as a RUP for agricultural use.  Although the levels of all three pesticides were found to be considerably 
below California EPA screening health criteria, quantitative air monitoring was conducted for only a short time period 
(February 2, 2012 to February 10, 2012).  Essentially, this is just one data point and no generalized conclusions can be drawn 
from a single data point.  Studies conducted by California Department of Pesticide Regulation clearly show that very frequent 
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monitoring (e.g., weekly) is needed to capture spikes in pesticide air levels following spraying and to properly assess public 
health risks.  More information concerning effective air monitoring will be provided to the JFF in a subsequent 
communication. 

The authors suggest that stinkweed or degradation byproducts could have been the cause of health symptoms reported at the 
school, however there is no quantitative or literature evidence to support this theory.  The unusual emphasis on stinkweed 
being a potential cause was based upon ER and HDOA personnel, who detected stinkweed plants and their odors while 
responding to the events at Waimea school.   

Stinkweed organics compounds were found at similar levels in both Waimea and Hanalei, including methyl isothiocyanate 
(MITC), one of the stinkweed organics that can cause irritation.  There appears to be nothing unique about the Waimea 
location.  A Maui comparison site where active stinkweed was growing was found to have a peak concentration of MITC of 
262 ng/m3 and 13.1 ng/m3 at Waimea.  Respectively, these air levels are approximately 12 and 230 times lower than a 
California sub-chronic health screening level of 3,000 ng/m3.  California EPA determined that people cannot smell, or 
experience irritation of the eye, nose, or throat at MITC concentrations of 0.22 ppm, which is equivalent to 680,000 ng/m3 
(Cal EPA, MITC, July 25, 2003).  The MITC levels found in an active stinkweed area on Maui are 2,600 times below 
perception.  Conceivably, another organic stinkweed compound could have caused the odors reported in Waimea, but the 
authors did not evaluate the odor thresholds or health effects of other components. 

While excessive oral ingestion of stinkweed has known health effects, no literature or cases were cited (or could be located in 
this review) indicating that outdoor air levels of stinkweed organics (or wild spider flower also suggested in 2006 accounts) are 
capable of causing the symptoms reported at Waimea Canyon Middle School.  Symptoms of dizziness, headaches, nausea, 
vomiting, and respiratory discomfort are consistent with exposure to airborne pesticides but there was insufficient 
environmental data and no human data to confirm pesticide exposures.  A February 24, 2008 newspaper story stated that 
HDOA reported that a synthetic pyrethrin insecticide “Warrior” had been sprayed during an episode when symptoms 
occurred on January 25, 2008.  The MSDS (two listed below) of the active ingredient (lambada cyhalothrin) and the 
hydrocarbon carrier, list symptoms of exposure similar to those reported at the school, however that does not mean a cause 
effect relationship exists.  There are unconfirmed accounts that other pesticides were used near the school during the 2006-
2008 events.   

In conclusion, while there is no definitive cause for the heath symptoms reported in Waimea, they were far more likely related 
to pesticide exposures than from exposure to stinkweed organics, other plants or their decomposition products.   

Training of Kauai health care professionals is needed in order to ensure that future potential pesticide exposure cases are 
recognized and procedures are in place to collect and analyze blood and urine samples.  Providing field test kits to local health 
centers near agricultural fields to quickly test for organophosphate poisoning should be considered.   

http://www.nlm.nih.gov/medlineplus/ency/article/002881.htm 

http://www.ncbi.nlm.nih.gov/pubmed/22098995 

http://www.cdpr.ca.gov/docs/risk/rcd/mitc_sb950.pdf 

http://the.honoluluadvertiser.com/article/2008/Feb/24/ln/hawaii802240350.html 

http://www.syngentacropprotection.com/pdf/msds/03_92817172007.pdf 

http://www.kellysolutions.com/erenewals/documentsubmit/KellyData\OK\pesticide\MSDS\83529\228-708-83529\228-
708-83529_Sharda_Lambada_Cyhalothrin_1EC_Insecticide_4_18_2014_2_23_38_PM.pdf
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ATTACHMENT 10: ADDITIONAL RECOMMENDATIONS 
1. Common Land Unit 

HDOA, in coordination with the USDA, should establish a “Common Land Unit” (CLU) that is used to geographically 
reference agricultural data and records. The CLU has been developed by the USDA for seven (7) states on the mainland 
using Public Land Survey (PLS) boundaries.  Since Hawai‘i does not use PLS, the HSPA can be viewed as an initial CLU for 
use with legal, regulatory, and operational functions. HSPA field maps for the entire state also need to be entered into a GIS.  
The HPSA field maps and field numbers are essential in identifying both land interests and field operations. The HSPA field 
maps are the cornerstone for many legally referenced agricultural agreements.  Without a GIS it is extremely difficult to easily 
identify land stewards of individual farms and fields. These maps also contain valuable and historic agricultural infrastructure 
that could assist in better management of State agricultural assets.      

2. Digital Base Map 

A digital base map is needed to associate all the different geographic and location based data being collected.  Without a 
standard and detailed base map, studies are prevented from producing good spatio-temporal statistical models.  Better maps 
would expand the capabilities to study agricultural issues, and improve the understanding of influencing factors through the 
visualization of information.  Maps can tell a story easily and quickly.  Mapping programs from California DPR and the 
USDA exemplify standards that could be utilized by the HDOA.   Additionally, the use of careful mapping is widely 
recognized as a way to promote communication and information transparency among communities. Various land use 
inventories have occurred but the information needs to be maintained 

3. Land Stewards 

HDOA should develop its capabilities to easily identify current land stewards especially for State managed lands, but even for 
leased fields on privately owned lands.  Cooperation of the seed companies in providing such maps would be useful and could 
assist HDOA in their regulatory operations since many lan ds are leased and subleased.  It could also assist the ADC in 
managing license agreement records and boundaries of jurisdictions.  Overall the data and information management systems 
for DOA need to be improved.   

4. Animal Testing 

DL&NR, in cooperation with HDOH and HDOS, should initiate a pilot program to test the health of feral pigs, raptors (i’o 
and pueo), turtles, and other aquatic or land wildlife which may be brought attention, either by other agencies or by alert and 
informed citizens. Monitoring should include descriptions of findings and specific pesticide tissue sampling 

5. Special Needs Children 

HDOE, in cooperation with HDOH, should conduct more detailed monitoring of special needs children to provide greater 
confidence that pesticide exposures are not a primary or contributing cause to developmental problems. 

6. Physician Organizations  

In consultation with DOH, DOA, and or EPA, physicians should work together to develop and implement a continuing 
medical education program stream for doctors and nurses to better ensure current diagnostic information and protocols for 
both acute, sub-chronic, and chronic pesticide exposures. Health professionals on Kauaʻi, and elsewhere in Hawai‘i, should 
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be provided further training and actual kits to properly identify toxic exposures. This should also include a standardized 
suspected pesticide exposure reporting form for medical practitioners to report possible exposures.   

7. GAAMP 

Existing legal requirements for soil conservation plans incorporating the Generally Accepted Agricultural Management 
Practices (GAAMP) should be enforced by the County and facilitated by the Hawai‘i Crop Improvement Association.  
Windbreaks, buffer zones, and contour plowing as recommended by the Natural Resources Conservation Service should be 
included in the conservation plans. 

8. Soils Research.  

HDOA, with the assistance of UH CHTAR, should inventory and compare soil microorganisms in well-cultivated soils to 
those heavily treated with pesticides.  This comparison would examine soil microorganisms from different soil regimes and 
their capacity to resist or detoxify a variety of pesticides. 

 

 

 


