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B:  GLOSSARY OF TERMS 

active ingredient (A.I.) - The chemical or substance component of a pesticide product that can kill, repel, attract, mitigate, or 
control a pest or that acts as a plant growth regulator, desiccant, or nitrogen stabilizer. The remainder of a formulated 
pesticide product consists of one or more “inert ingredients” (such as water, solvents, emulsifiers, surfactants, clay, and 
propellants), which are there for reasons other than pesticidal activity. 

acute effect - An adverse effect on any living organism in which severe symptoms develop rapidly and often subside after 
the exposure stops. 

acute toxicity - Adverse effects that result from a single dose or single exposure of a chemical; any poisonous effect 
produced within a short period of time, usually less than 96 hours. This term normally is used to describe effects in 
experimental animals. 

adsorb, adsorption - The process by which molecules of a substance, such as a gas or a liquid, collect on the surface of 
another substance, such as a solid. 

aggregate exposure - The sum total of all exposures to pesticides through inhalation, dermal, oral, or optic contact. 

Agribusiness Development Corporation (ADC) – an agency attached to the Hawaiʻi Department of Agriculture to 
facilitate the transition of agriculture from the former plantation systems to modern farming.  ADC manages and 
leases state owned agricultural lands to private operators. 

ambient - Any unconfined portion of the atmosphere; open air; outside surrounding air. 

Aquatic Life Benchmark - are pesticide levels below which are not expected to harm fish, invertebrates, and aquatic 
plants.  Benchmarks are extracted from the most recent publically available EPA risk assessments for the pesticide 
and are based on the most sensitive aquatic toxicity data of the distribution for each taxa.  

apiary – Pertaining to bees. 

bactericide - A pesticide used to control or destroy bacteria, typically in the home, schools, or on hospital equipment. 

benchmark - A designated level or percent of response relative to the control level of response. 

bioassay - A method of testing a material's effects on living organisms. 

biochemical - Chemicals that are either naturally occurring or identical to naturally occurring substances. Examples 
include hormones, pheromones, and enzymes. Biochemicals function as pesticides through non-toxic, non-lethal 
modes of action, such as disrupting the mating pattern of insects, regulating growth, or acting as repellants. 
Biochemicals tend to be environmentally compatible and are thus important to Integrated Pest Management 
programs. 

buffer Zone, buffer Area – A set distance between an activity such as pesticide spraying and a potential receptor, such as 
a house or water body. 

carcinogen or carcinogenic - Capable of causing cancer. A suspected carcinogen is a substance that may cause cancer in 
humans or animals but for which the evidence is not conclusive. 

certified applicator - A person who is authorized to apply “restricted-use” pesticides as result of meeting requirements for 
certification under FIFRA-mandated programs. Applicator certification programs are conducted by states, territories  
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and tribes in accordance with national standards set by EPA. “Restricted use pesticides” may be used only by or 
under the direct supervision of specially trained and certified applicators.  

certified pesticide applicator - Any individual who is certified under Section 4 of the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) (1996) as authorized to use or supervise the use of any pesticide which is classified for 
restricted use. Any applicator who applies registered pesticides, only to provide a service of controlling pests without 
delivering any additional pesticide supplies,  is not deemed to be a seller or distributor of pesticides under FIFRA. 

chlorination - Adding chlorine to water or wastewater, generally for the purpose of disinfection, but frequently for 
accomplishing other biological or chemical results. Chlorine also is used almost universally in manufacturing 
processes, particularly for the plastics industry. 

Cholinesterase - An enzyme, found especially in the heart, brain, and blood.  Certain pesticides, such as 
organophosphates, are known to inhibit cholinesterase, and the measurement of this enzyme in a person can indicate 
if they’ve been exposed to organosphates. 

chronic effect - An adverse effect on any living organism in which symptoms develop slowly over a long period of time or 
recur frequently. 

chronicity – The state of being chronic, or having a long duration. 

Cleome gynandra - An annual wildflower native to Africa that has become widespread in many tropical and sub-tropical 
parts of the world, including Hawaiʻi.  It is often called ‘stinkweed’ in Hawaiʻi due to it’s sometimes strong odor. 

colony collapse disorder - Syndrome defined as a dead bee colony with no adult bees or dead bee bodies but with a live 
queen and usually honey and immature bees still present. 

commercial applicator - A person applying pesticides as part of a business applying pesticides for hire or a person 
applying pesticides as part of his or her job with another (not for hire) type of business, organization or agency. 
Commercial applicators often are certified, but need to be so only if they use restricted-use pesticides. 

common land unit - The smallest unit of land that has a permanent, contiguous boundary, a common land cover and land 
management, a common owner and a common producer 

concentration - The relative amount of a substance mixed with another substance. An example is five parts per million of 
carbon monoxide in air or 1 milligram/liter of iron in water. 

confidential business information (CBI) - Information that contains trade secrets, commercial or financial information, 
or other information that has been claimed as confidential by the submitter.   

confidential statement of formula (CSF) - A list showing the identity of the ingredients (both active and inert) contained 
in a pesticide formulation.  

conventional pesticides - Pesticides that are chemicals or other substances developed and produced primarily or only for 
use as pesticides. The term is generally used in reference to active ingredients. An example is DDT, which was 
developed and used almost exclusively as a pesticide. Combine with below 

conventional pesticide (vs. biological pesticide) - Any man-made chemical which can be used to kill pests. 

COPD – Chronic obstructive pulmonary disorder 

cryptorchidism -The absence of one or both testes in males. 
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disinfectant - A chemical that destroys vegetative forms of harmful microorganisms, but does not ordinarily kill bacterial 
spores. 

dose - In terms of monitoring exposure levels, the amount of a toxic substance taken into the body over a given period of 
time. 

dose response - How an organism's response to a toxic substance changes as its overall exposure to the substance changes. 
For example, a small dose of carbon monoxide may cause drowsiness; a large dose can be fatal. 

drift – The movement of pesticides through the air. 

ecology - The study of the relationships between all living organisms and the environment, especially the totality or pattern 
of interactions; a view that includes all plant and animal species and their unique contributions to a particular 
habitat. 

ecosystem - The interacting synergism of all living organisms in a particular environment; every plant, insect, aquatic 
animal, bird, or land species that forms a complex web of interdependency. An action taken at any level in the food 
chain, use of a pesticide for example, has a potential domino effect on every other occupant of that system. 

effluent - Wastewater discharged from a point source, such as a pipe. 

effluent limitations - Limits on the amounts of pollutants which may be discharged by a facility; these limits are calculated 
so that water quality standards will not be violated even at low stream flows. 

endangered species - Animals, plants, birds, fish, or other living organisms threatened with extinction by man-made or 
natural changes in the environment. 

endocrine - Referring to the secretion of hormones by glands, which are carried by the circulatory system towards target 
organs. 

enzyme-linked immunosorbent assay (ELISA) - A test that uses antibodies and color change to identify a substance. 

EPA Registration Number (EPA Reg. No) - A two-part number assigned by EPA to identify each pesticide product 
registration (e.g., 1253-79). The first number is company number, the second number (after the dash) is the product 
number. This registration number must appear on the product's label.  

epidemiologist - A medical scientist who studies the various factors involved in the incidence, distribution, and control of 
disease in a population. 

Experimental Use Permit - authorizes the testing of new pesticides or alternative uses existing pesticides in experimental 
field studies.   

exposure - Radiation or pollutants that come into contact with the body and present a potential health threat. The most 
common routes of exposure are through the skin, mouth, or by inhalation.  

FFDCA - Federal Food, Drug, and Cosmetic Act is the law that controls pesticide residues in food and feed along with 
FIFRA. 

FIFRA - The Federal Insecticide, Fungicide, and Rodenticide Act was enacted in June 25, 1947. The Act instructs the EPA 
to regulate: 1) the registration of all pesticides used in the United States, 2) the licensing of pesticide applicators, 3) 
re-registration of all pesticide products, 4) the storage, transportation, disposal and recall of all pesticide products. 
FIFRA's home page provides many more details. 



PESTICIDE USE BY LARGE AGRIBUSINESSES ON KAUA’I 

 

120 

 

Finding of No Significant Impacts (FONSI) - Issued when environmental analysis and interagency review during the 
EA process find a project to have no significant impacts on the quality of the environment. 

FQPA - The Food Quality Protection Act was enacted on Aug. 3, 1996 to ensure the safety of food in the United States. The 
FQPA home page will provide more detailed information. 

fumigants - Produce gas or vapor intended to destroy pests in the house or in the ground 

fungicides - A pesticide used to control or destroy fungi on food or grain crops. 

general use pesticide – A pesticide which may be purchased and applied by anyone. 

Good Neighbor Program – A voluntary program through which large-scale users of agricultural pesticides on Kauaʻi 
report details about their monthly use of individual Restricted Use Pesticides. 

ground water - Water found below the surface of the land, usually in porous rock formations. Ground water is the source of 
water found in wells and springs and is used frequently for drinking. 

hazardous chemical - EPA's designation for any hazardous material that requires a Material Safety Data Sheet. Such 
substances are capable of producing adverse physical effects (fire, explosion, etc.) or adverse health effects (cancer, 
dermatitis, etc.) 

hazardous waste - A subset of solid wastes that pose substantial or potential threats to public health or the environment 
and meet any of the following criteria: 
• is specifically listed as a hazardous waste by EPA; 
• exhibits one or more of the characteristics of hazardous wastes (ignitability, corrosiveness, reactivity, and/or 

toxicity); 
• is generated by the treatment of hazardous waste; or is contained in a hazardous waste. 

herbicide - A pesticide designed to control or kill plants, weeds, or grasses. Almost 70% of all pesticide used by farmers and 
ranchers are herbicides. These chemicals have wide-ranging effects on non-target species. 

hypospadias - A condition in which the opening of the urethra is on the underside of the penis, instead of at the tip. 

inert ingredients - Substances that are not "active," such as water, petroleum distillates, talc, corn meal, or soaps. When 
discussing pesticides, inert ingredients do not attack a particular pest, but some are chemically or biologically active, 
causing health and environmental problems. 

in situ - Literally "on site" or "in position’" to describe an event where it takes place, such as a specific aquatic habitat. 

insecticide - A pesticide compound specifically used to kill or prevent the growth of insects. 

insectivore - A carnivorous plant or animal that eats insects. 

Integrated Pest Management (IPM) - The use of pest and environmental information in conjunction with available pest 
control technologies to prevent unacceptable levels of pest damage by the most economical means and with the least 
possible hazard to persons, property and the environment. 

irritant - A substance that can cause irritation of the skin, eyes, or respiratory system. An irritant can cause an acute effect 
from a single high-level exposure, or chronic effects from repeated, low-level exposures. Some examples of irritants 
are chlorine, nitric acid, and various pesticides. 

legacy agriculture or pesticide – Referring to plantation era agricultural operations in Hawaiʻi. 
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Lethal Concentration 50 (LC 50) - A concentration of a pollutant or effluent at which 50% of the test organisms die; a 
common measure of acute toxicity. 

Lethal Dose 50 (LD 50) - The dose of a toxicant that will kill 50% of test organisms within a designated period of time. 
The lower the LD 50, the more toxic the compound. 

Lowest Observed Adverse Effect Level (LOAEL) - The lowest dose in a toxicity study resulting in adverse health 
effects. 

lymphoma - Any of a group of blood cell tumors that develop from lymphatic cells. 

manifest system - Tracking of hazardous waste from "cradle to grave" (generation through disposal), with accompanying 
documents known as "manifests." 

Master Record Identification Number (MRID) - A unique cataloging number assigned to an individual pesticide 
study at the time of its submission to the Agency. 

Material Safety Data Sheet (MSDS) - Printed material concerning a hazardous chemical, or Extremely Hazardous 
Substance, including its physical properties, hazards to personnel, fire and explosion potential, safe handling 
recommendations, health effects, fire fighting techniques, reactivity, and proper disposal. Originally established for 
employee safety by OSHA. 

Maximum Contaminant Level (MCL) - The maximum level of certain contaminants permitted in drinking water 
supplied by a public water system as set by EPA under the federal Safe Drinking Water Act. 

Maximum Contaminant Level Goal (MCLG) - The maximum level of a contaminant that is associated with no adverse 
health effects from drinking water containing that contaminant over a lifetime. For chemicals believed to cause 
cancer, the MCLGs are set at zero. MCLGs are not enforceable, but are ideal, health-based goals which are set in 
the National Primary Drinking Water Standards developed by EPA. MCLs are set as close to MCLGs as possible, 
considering costs and technology.  

mechanisms of toxicity - The biochemical method by which a chemical reacts in a living organism. 

meta-study - A statistical approach to combine the results from multiple studies in an effort to increase power (over 
individual studies), improve estimates of the size of the effect and/or to resolve uncertainty when reports disagree. 

Methyl isothiocyanate (MITC) - A general biocide used to control weeds, nematodes, and soil and wood fungi.  MITC is 
also a naturally-produced chemical in Cleome gyandra (a.k.a., stinkweed). 

microorganisms - Bacteria, yeasts, simple fungi, algae, protozoans, and a number of other organisms that are microscopic 
in size. Most are beneficial but some produce disease. Others are involved in composting and sewage treatment. 

milligrams/liter (mg/l) - A measure of concentration used in the measurement of fluids. Mg/l is the most common way 
to present a concentration in water and is roughly equivalent to parts per million. 

miticides - Kill mites that feed on plants and animals 

morbidity - Rate of incidence of disease. 

mortality - Death rate. 

multiple myeloma - is a cancer of plasma cells, a type of white blood cell normally responsible for producing antibodies. 

National Pollutant Discharge Elimination System (NPDES) - The primary permitting program under the Clean 
Water Act, which regulates all discharges to surface water. 
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necropsy - The examination of a body after death. 

nematicides - Kill nematodes (microscopic, worm-like organisms that feed on plant roots) 

neonicotinoid - A class of neuro-active insecticides chemically similar to nicotine.  Neonicotinoids are sometimes used to 
coat seeds prior to planting, after which the pesticide is incorporated into plant tissue. 

neurodevelopmental – Pertaining  to the growth and development of the brain or central nervous system 

neuropsychiatric – Pertaining to a branch of medicine that deals with mental disorders attributable to diseases of the 
nervous system. 

No Observed Adverse Effect Level (NOAEL) or No Observed Effect Level (NOEL) - A level of exposure which 
does not cause observable harm. 

Non Hodgkin’s Lymphoma - Cancer that originates in the body’s lymphatic system, the disease-fighting network. In non-
Hodgkin's lymphoma, tumors develop from lymphocytes — a type of white blood cell. 

non-target organism - Any organism for which the pesticide was not intended to control. 

organically grown - Food, feed crops, and livestock grown within an intentionally-diversified, self-sustaining agro-
ecosystem. In practice, farmers build up nutrients in the soil using compost, agricultural wastes, and cover crops 
instead of synthetically derived fertilizers to increase productivity, rotate crops, weed mechanically, and reduce 
dramatically their dependence on the entire family of pesticides. Farmers must be certified to characterize crops as 
organically grown and can only use approved natural and synthetic biochemicals, agents, and materials for three 
consecutive years prior to harvest. Livestock must be fed a diet that includes grains and forages that have been 
organically grown and cannot receive hormones, sub-therapeutic antibiotics, or other growth promoters. 

organism - Any living being, whether plant, mammal, bird, insect, reptile, fish, crustacean, aquatic or estuarine animal, or 
bacterium. 

organophosphates - A group of human-made chemicals that poison insects and mammals by damaging an enzyme in the 
body called acetylcholinesterase. 

parts per billion (ppb) - One ppb is comparable to one kernel of corn in a filled, 45-foot silo, 16 feet in diameter. 

parts per million (ppm) - One ppm is comparable to one drop of gasoline in a tankful of gas (full-size car). 

parts per trillion (ppt) - One ppt is comparable to one drop in a swimming pool the size of a football field 43 ft. deep. 

pathway of exposure - The physical course a pesticide takes from the source to the organism exposed (e.g., through food 
or drinking water consumption or residential pesticide uses). 

pesticide - Substances intended to repel, kill, or control any species designated a "pest" including weeds, insects, rodents, 
fungi, bacteria, or other organisms. The family of pesticides includes herbicides, insecticides, rodenticides, fungicides, 
and bactericides. 

pesticide usage - Refers to actual applications of pesticides, generally in terms of quantity applied or units treated. 

private applicator - A category of applicator certification for farmers and/or employees such that they can legally apply 
restricted use pesticides or supervise others doing so who are not certified. 

proprietary information – Information and data considered confidential to a business operation, and whose disclosure is 
thought to potentially reduce the operation’s competitive advantages. 
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registration - Formal listing with EPA of a new pesticide before sale or distribution. EPA is responsible for pre-market 
licensing of pesticides on the basis of data demonstrating no unreasonable adverse health or environmental effects 
when applied according to approved label directions. 

renal – Pertaining to the kidney. 

residue studies - Research which examines the recalcitrance, bioavailability, toxicity, solubility, etc. of pesticide residues. 
More information on this topic can be found at the FDA site for residual pesticides monitoring. 

restricted use pesticides - A pesticide that can be sold to or used by only certified applicators. 

risk - A measure of the chance that damage to life, health, property, or the environment will occur. 

risk assessment - A methodology used to examine all possible risks involved with a particular product or organism. Risk 
assessment can be divided into four parts: identification of hazards, dose response (how much exposure causes 
particular problems (i.e., cancer, convulsions, death), exposure assessment (determining how much exposure will be 
received by people during particular activities), and risk characterization (determining a probability that a risk will 
occur). 

risk factor - A characteristic (e.g., race, sex, age, obesity) or variable (e.g., smoking, exposure) associated with increased 
chance of toxic effects. Some standard risk factors used in general risk assessment calculations include average 
breathing rates, average weight, and average human life span. 

rodenticide - A pesticide or other agent used to kill rats and other rodents or to prevent them from damaging food, crops, 
or forage. 

route of exposure - The way a chemical enters an organism after contact (e.g., ingestion, inhalation, or dermal absorption). 

Safe Water Drinking Act - The principal federal law in the United States intended to ensure safe drinking water for the 
public. 

sediment - Topsoil, sand, and minerals washed from the land into water, usually after rain or snow melt. Sediments 
collecting in rivers, reservoirs, and harbors can destroy fish and wildlife habitat and cloud the water so that sunlight 
cannot reach aquatic plants. Loss of topsoil from farming, mining, or building activities can be prevented through a 
variety of erosion-control techniques. 

statistically significant - The likelihood a result or relationship is caused by something other than mere random chance. 

structural fumigators – Pest control operations targeting termites and other insect threats to buildings by use of toxic gas.  

surface water - All water naturally open to the atmosphere (rivers, lakes, reservoirs, ponds, streams, seas, estuaries) and all 
springs, wells, or other collectors directly influenced by surface water. 

surfactant - A detergent compound that promotes lathering. 

tolerance - Permissible residue level for pesticides in raw agricultural produce and processed foods. Whenever a pesticide is 
registered for use on a food or feed crop, a tolerance must be established. EPA establishes the tolerance levels, which 
are enforced by the Food and Drug Administration and the Department of Agriculture.  

Total Dissolved Solids (TDS) - The quantity of dissolved material in a given volume of water.  

toxic - Substance that can cause severe illness, poisoning, birth defects, disease, or death when ingested, inhaled, or absorbed 
by living organisms. 
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toxicity - The capacity of a chemical to do harm to an organism by other than mechanical means. 

trade secret - Any confidential formula, pattern, process, device, information, or set of data that is used in a business to give 
the owner a competitive advantage. Such information may be excluded from public review. 

USDA - U.S. Department of Agriculture 

vapor - The gas given off by substances that are solids or liquids at ordinary atmospheric pressure and temperatures. 

volatile - Any substance which evaporates quickly. 

Volatile Organic Compounds (VOC) - Any organic compound which evaporates readily to the atmosphere. VOCs 
contribute significantly to photochemical smog production and certain health problems. 

Volatilize, Volitilization – The act of a substance evaporating into the atmosphere. 

Water Quality Standard (WQS) - The combination of a designated use and the maximum concentration of a pollutant 
which will protect that use for any given body of water. For example, in a trout stream, the concentration of iron 
should not exceed 1 mg/l. 

wetlands - Areas that are soaked or flooded by surface or ground water frequently enough or for sufficient duration to 
support plants, birds, animals, and aquatic life. Wetlands generally include swamps, marshes, bogs, estuaries, and 
other inland and coastal areas, and are federally protected. Wetlands frequently serve as recharge/discharge areas 
and are known as "nature's kidneys" since they help purify water. Wetlands also have been referred to as natural 
sponges that absorb flood waters, functioning like natural tubs to collect overflow. Wetlands are important wildlife 
habitats, breeding grounds, and nurseries because of their biodiversity. Many endangered species as well as countless 
estuarine and marine fish and shellfish, mammals, waterfowl, and other migratory birds use wetland habitat for 
growth, reproduction, food, and shelter. Wetlands are among the most fertile, natural ecosystems in the world since 
they produce great volumes of food (plant material). 

worker protection standards - Standards designed to reduce the risks of illness or injury resulting from workers' and 
handlers' occupational exposures to pesticides used in the production of agricultural plants on farms or in nurseries, 
greenhouses, and forests and also from the accidental exposure of workers and other persons to such pesticides. They 
require workplace practices designed to reduce or eliminate exposure to pesticides and establish procedures for 
responding to exposure-related emergencies. 
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C:  PERSONAL STATEMENTS 

    he report on “Pesticide Use by Large Agribusiness on Kauaʻi” comes with 
the concurrence of all members of the Joint Fact Finding Study Group. All 
members were also afforded an opportunity to provide a brief supplemental 
personal statement up to 2,000 words. The intent was to encourage further 
reflections of a “Yes, and …” or “Yes, but …” nature in their own words. 
Each of the following statements reflects the opinion of that author only and 
not the other members of the JFF. 

 

PERSONAL STATEMENT OF LEE EVSLIN, MD  

The JFF report concludes with some very simple science based recommendations. I support them and would like to state why. 
The recommendations are completely outlined in chapter 10, but in summary form they fall into three categories. 

1. Recommendation: Perform environmental testing.  This means to properly test the air, water, dust and soil 
for the presence of pesticides and to consider testing wildlife and humans for pesticide levels. 
• Rationale to test:  Testing the environment for the presence or absence of an environmental toxin and 

measuring its level is the gold standard for proving if there is a problem or not.  We all completely accept the 
rationale for testing our drinking water.  We would not want to drink water that was not routinely tested.  If we 
are worried about our dust, soil, air, and surface water, we should just get the testing done. 

• Rationale not to test:  The reasons given for not doing the testing include the expense and the statement:  “If 
nothing was found in the JFF report why should we do further testing?” 

• Response to the rationale for not testing: Pesticides have been found in some of the very limited 
environmental testing which has been done on Kauaʻi and this needs to be followed up. In addition, Westside 
communities have definite health issues according to the limited available data. (See chapter 5.) Without 
environmental testing, it is virtually impossible to know if any of these conditions have any relationship to 
current pesticide application or to pesticides left over from plantation days --- or to some completely different 
cause such as socio-economic status and/or just to the random nature of statistics in small populations.   

• An increasing number of towns in the US have learned from the Flint Michigan story.  They are now not only 
testing the water when it leaves the water treatment plant but they are now more aggressively and thoroughly 
testing it after it goes through the pipes and comes out of a tap.  Some towns are finding a problem with lead 
and others are greatly relieved to find that there is no problem.  These towns are not first examining school data 
to see if their children have statistically significant neurologic problems, they are just testing the water. 

• In terms of expense:  My understanding is that the cost of at least a pilot study of the environment is not 
extremely expensive.  The results of such a pilot study would be used to estimate the need for, costs and 
requirements of possible longer term monitoring. 

• A success story:  One of the recommendations in the first draft of this report was to test the drinking water for 
chlorpyrifos as it has been found in the drinking water of mainland regions.  Within three weeks of the draft, the 
Kauaʻi Department of Water (DOW) tested four at-risk water sources. The very good news is that each water 
source was clean of not only chlorpyrifos but also of the other pesticides that they tested for.  To give the (DOW) 
further credit, they had correctly predicted that at least three of those water sources would be clean as the water  
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is not surface water but filters down through volcanic rock to the underground water supply.  But most 
importantly, they did not just rely on that prediction, they got the testing done. 

2. Recommendation: Expand the good neighbor policy.  This policy should be statewide, mandatory, audited 
and show more clearly what is being sprayed, where and in what amounts. 
• Rationale for this expansion:  The good neighbor policy is a very good start. We visited the seed companies 

and were extremely impressed by the programs they used to track what they spray and where.  In states such as 
California and Pennsylvania, that data is required to be publicly available.  Part of the reasoning behind this is 
that bodies such as the American Academy of Pediatrics strongly support the “right to know” what is being 
sprayed but also very important is that proper environmental monitoring requires knowing exactly what 
pesticides you are looking for. 

• Rationale for not expanding: Could be expensive to farmers and could include proprietary information. 
• Response to reasons not to expand: The information is already being collected and should not be 

expensive to report and this information should not be any more confidential than the ingredients in a 
medication. 

3. Recommendation: Set a statewide, well-coordinated buffer zone policy. This policy should be based on 
the results of the environmental testing and a review of emerging buffer zone policies around the country. 
• Rationale: The EPA does have a rigorous and thorough vetting system for allowing a pesticide to be used and 

then the “label becomes the law.”  The idea is that if the label is carefully followed the surrounding populations 
will be safe.  The problem is that the EPA only re-examines a pesticide once every 15 years unless significant 
concerns are raised.  Historically it appears that there can be quite a delay between concerns being raised and 
an action by the EPA.   

• Rationale for no buffer zones:  “The label is the law” and if used properly pesticides are safe and buffer 
zones could be expensive for farmers. 

• Response to rationale for no buffer zone policy:  Farmers may be very conscientiously following the 
label only to later discover that a substance is more dangerous than they thought.  Chlorpyrifos is the second 
most commonly sprayed RUP on Kauaʻi.  It is a known neurotoxin and has been associated with 
neurobehavioral changes in children.  The Ninth Circuit Court recently ruled that EPA’s delay on responding 
to concerns about this pesticide were unacceptable.  As of April 1, 2016, chlorpyrifos has become prohibited for 
agricultural uses in all of Europe and the EPA has proposed a similar prohibition in the US.  

• It would be much safer to establish buffer zones, avoiding the possibility of exposing children and others to near-
daily applications of potentially harmful substances.  It should be noted that some children and teachers have no 
choice but to be in classrooms adjoining sprayed fields for many hours every school day. 

• In terms of expense: For large international corporations this would be a justifiable expense that they would 
need to absorb.  For the small farmer, their needs and pesticide usage would be included in the evaluation 
process used to establish the policies. 

These recommendations are simple, straightforward and critical. They should not be left on some dusty shelf. 

Mahalo 

Lee Evslin, MD is a Board-certified pediatrician. He has worked and lived on Kauaʻi since 1979. He has served as the CEO 
of Wilcox Hospital and of the Kauaʻi Medical Clinic. 
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PERSONAL STATEMENT OF KATHLEEN WEST-HURD  

I am very impressed by the effort my volunteer colleagues on the JFF, Peter Adler and his staff, and a long list of consulting 
experts have invested in this project.  As a team we are making strong functional recommendations.  We would like to have 
more local data in order to be sure of the details.  However, there is very little in life that we can know with absolute certainty, 
and yet we make statements and take actions based on our judgment of the best information available.  I would like to share 
my personal observations based on the substantial amount of information I reviewed for this project. 

I have reexamined the health emergencies at Waimea Canyon (Middle) School (WCMS) in 2006, 2007, and 2008 in great 
detail.  The official assessments of those events are not consistent with the evidence I have found in the HDOA reports.   
They are also not consistent with my professional evaluation of the data reported in the Final Project Report for Kauaʻi Air 
Sampling Study (Qing Li, et al, 2013) or the additional information I have collected on the plant Cleome gynandra in the absence of 
chemical treatment. 

Chapter VII presents the two dominant positions in the controversy over the health emergencies at WCMS.  I think of them 
as the Stinkweed Theory and the Pesticide Theory.  Testing alternative theories is a standard part of scientific inquiry.  The 
scientific method provides a rational approach for testing relationships between cause and effect through a broad range of 
environmental and social phenomena.  

Searching for factual information, I read and evaluated all 490 inconveniently redacted pages of the HDOA’s official reports 
on the events.  To understand the chemicals, I reviewed the requirements in the US EPA approved labels and the material 
data safety sheets (msds) for the pesticides documented in the reports.  

Could the pesticides applied in the fields near the school have caused the health symptoms? 

Five herbicides and one fungicide were applied to the field(s) adjacent to WCS over several days prior to the first emergency 
event in 2006 according to the official statements (1) made by the applicators (documented in our timeline in Appendix II).  (A 
similar combination of 4 insecticides and one herbicide were applied in the 7 days prior to the 2008 emergency.)  Were they 
applied per the label instructions?  The company statement says they were. No citations were issued, but the label for the 
herbicide Eradicane state:  “….must be incorporated into the soil immediately after application to prevent loss into the 
atmosphere via volatilization.” The reports do not confirm that this was done each time. The msds states that volatile 
petroleum-based kerosene is an ingredient.  It can migrate.  It can mix.  Exposure can produce headache, dizziness, nausea, 
cramps and diarrhea, matching the symptoms experienced at WCS. (2) 

Table 1. Excerpts from Timeline Extracted from HDOA reports on Events at WCS in 2006. (Appendix 2) 

Day Date Activity                                                                                                     HDOA page 

-43 10/03/06 Teacher first detected “Tar-like” odor.                                                000118 

 

 

10/20/06 
to  

11/06/06 

Applications of Eradicane (EPTC, herbicide) in fields west of WCS. Label: Tilling 
required within 4 hours. “… controls weeds by interfering with normal germination and 
seedling development…”  MSDS:  Includes petroleum based solvent.                                                 
000253 

-18 10/28/06 Eradicane (EPTC, herbicide) fields west of WCS.  Tilling not reported.        000253, 
000352 

-17 10/29/06 Eradicane (EPTC, herbicide) fields west of WCS.  Tilling not reported.        000253 
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-15 10/31/06  Eradicane (EPTC, herbicide) fields west of WCS.  Tilling reported.               000254 

-11 11/03/06 Application of Tilt (Propiconazole, fungicide). MSDS:  May contain petroleum based 
solvents.                                                                                                                                       
000003, 000006 

-11 11/03/06 Applicator cleaned spray tank on bare dirt area.                                000084, 000118 

-10 11/04/06 Eradicane (EPTC, herbicide) fields west of WCS.  Tilling reported.                000254 

-8 11/06/06 Eradicane (EPTC, herbicide) fields west of WCS.  Tilling reported.                000254 

-5 11/09/06 Application of Intrro (Alachlor, pre-emergent herbicide), Aatrex (Atrazine, herbicide), 
Callisto (Mesotrione, herbicide) .                                                                            
000043, 000054 

*** 11/14/06 Application of Touchdown (glyphosate, herbicide).                                  000121, 
000122 

*** 11/14/06 HDOH/KFD: students and teachers sick at WCS.                                 000119, 000123 

+2 11/16/06 HDOA photograph. Two tractors tilling the apparently healthy, “rampant” growth of 
Cleome gynandra in the field next to WCS.                                                       000088, 
000122 

 11/16/06 

                           

 

Recent scientific research by the California DPR and the US EPA has shown that some pesticide products, particularly those 
that contain petroleum compounds, behave in ways that were not anticipated when they and their labels were approved.  
Pesticide vapors have been found to move more than 5 miles from the point of application to the monitoring equipment.  It 
has also been found that they vaporize from the soil and from the target plants, move, and are detected by air monitors as 
long as two weeks after per-label application. (3) My informed opinion is that the application records and the recent research 
findings provide significant evidence that the children’s symptoms could have been caused by unintended pesticide exposures.   

Could natural chemicals from the stinkweed, Cleome gynandra growing in the fields near the school have 
caused the health symptoms? 
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Many people think the Final Project Report for Kauaʻi Air Sampling Study (Qing Li, 2013) proves that they did.  It identifies a 
chemical, MITC, found in stinkweed, as the most likely cause of the symptoms.  However, if one actually reads the study, 
particularly the Summary, there is never a clear statement that MITC could have made the children and their teachers at WCS 
sick enough to leave school.  The closest thing to a conclusive statement is the often quoted: 

“Stinkweed was found to produce 29 chemicals during these studies. MITC was one of those 29 chemicals. MITC is a 
highly foul-smelling, noxious chemical at high concentrations, and is cited as a potent lachrymator and 
nose and throat irritant.[emphasis added]  Besides MITC, other stinkweed derived compounds found during this study 
are also known potential irritants.” (4) 

Unfortunately, there is no supporting citation and no human exposure research data in the study to support this statement.  
However, other sources do confirm that MITC in high concentrations can cause symptoms that match those experienced at 
WCS.  

What does the data show?   

Was MITC found in high concentrations in the volatile emissions of stinkweed?    There are important clues in our Table 
2 (below). The data in Table 3 of the report appears to support the conclusion that MITC was found at high concentrations.  
MITC is listed at the top of the column. Unfortunately, the numbers are aligned on the left side of the column.  The 
formatting is confusing.  

 It’s difficult to actually evaluate the data until the numbers are right-justified in conventional formatting.   Then, they can be 
sorted by size and converted to the percent concentration in ambient air.  In the controlled test environments, the study found 
that MITC made up 0.8% of the natural chemicals identified.  That’s less than one percent.  That’s not a high 
concentration.  Carvacrol, oregano oil which has many beneficial properties (5), is present in the highest concentration. 

 

Table 2. Volatile Organic Compounds in Cleome gynardra, "Stinkweed" From Table 3 (Qing Li, 2013) 

  

(ng/m3) 

  

  Average concentration,  ambient air 

As presented in Report 

 

12 hours 

 

Standard formatting   (ng/m3) (12 hours collection)   

Chemicals   daytime 

 

Chemicals   Daytime Percent     

Methyl isothiocyanate (MITC)   261.6 

 

Carvacrol   11954.0 38.6%     

trans-2-Methyl cyclopentanol   3148.5 

 

trans-Phytol   7347.0 23.8%     

cis-3-Hexen-1-ol   81.8 

 

Linalool   4828.0 15.6%     

trans-2-Hexen-1-ol   46.5 

 

trans-2-Methyl 
cyclopentanol   3148.5 10.2%     

Heptan-2-one   23.3 

 

b-Caryophyllene   1052.0 3.4%     

Anisole   11.5 

 

b-Methyl-lonone   740.9 2.4%     

Benzaldehyde   12.0 

 

Phenyl-acetaldehyde   456.4 1.5%     

2,4,5-Trimethyl-thiazole   11.8 

 

trans-Geraniol   406.8 1.3% 
#1 - 
#8 = 96.8% 

Phenyl-acetaldehyde   456.4 

 
Methyl isothiocyanate 

 

261.6 0.8% Less   1.0% 
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(MITC) than 

m-Cymene   67.6 

 

a-Methyl-lonone   117.8 0.4%     

d-Limonene   13.2 

 

Nerol   117.2 0.4%     

b-Ocimene   17.6 

 

1-a-terpineol   93.1 0.3%     

Nonanal   24.0 

 

cis-3-Hexen-1-ol   81.8 0.3%     

Linalool   4828.0 

 

m-Cymene   67.6 0.2%     

Phenyl acetonitrile   15.0 

 

trans-2-Hexen-1-ol   46.5 0.2%     

Methyl salicylate   15.7 

 

b-Cyclocitral   41.6 0.1%     

1-a-terpineol   93.1 

 

Nonanal   24.0 0.1%     

b-Cyclocitral   41.6 

 

Heptan-2-one   23.3 0.1%     

Nerol   117.2 

 

b-Ocimene   17.6 0.1%     

trans-Geraniol   406.8 

 

Methyl salicylate   15.7 0.1%     

Carvacrol   11954.0 

 

Phenyl acetonitrile   15.0 0.0%     

a-Methyl-lonone   117.8 

 

trans-Geranyl-acetone   13.3 0.0%     

b-Caryophyllene   1052.0 

 

d-Limonene   13.2 0.0%     

trans-Geranyl-acetone   13.3 

 

Benzaldehyde   12.0 0.0%     

b-Methyl-lonone   740.9 

 

2,4,5-Trimethyl-
thiazole   11.8 0.0%     

Tridecanal   2.8 

 

Anisole   11.5 0.0%     

trans-Phytol   7347.0 

 

Cedrene   4.1 0.0%     

Cedrene   4.1 

 

Nerolidol   3.2 0.0%     

Nerolidol   3.2 

 

Tridecanal   2.8 0.0% 
#10 –
29= 2.4% 

   

      TOTAL   30929.1 
100.0

%     

   

  
Detected by air sampling at WCS. (14 out of 
29, Table 5).  

   

When the researchers conducted their air sampling at WCMS, only 14 of the 29 compounds were found.(4) Would the 
absence of the other 15 compounds, including Carvacrol, in the air sampling results concentrate the MITC?  It wasn’t hard 
to delete those chemicals from the table and recalculated the percentages. The result is a much smaller table. Trans-Phytol, 
an alcohol from the natural decay of chlorophyll, is the highest concentration.(6) Linalool, a naturally occurring component of 
essential oils which can be an anti-inflammatory, was second.(7) There is only a slight increase in the concentration of MITC 
from 0.8% to 1.4%, still not a high concentration. 
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Table 3. Volatile Organic Compounds in Cleome gynardra, "Stinkweed" From Tables 3 & 5 (Qing Li, 2013) 

Standard formatting   Average concentrations in ambient air 

 

  (ng/m3) (12 hours collection)   

Chemicals   Daytime Percent     

trans-Phytol   7347.0 39.8%     

Linalool   4828.0 26.1%     

trans-2-Methyl cyclopentanol   3148.5 17.0%     

b-Caryophyllene   1052.0 5.7%     

b-Methyl-lonone   740.9 4.0%     

Phenyl-acetaldehyde   456.4 2.5%     

trans-Geraniol   406.8 2.2% #1 to #7 = 97.3% 

Methyl isothiocyanate (MITC)   261.6 1.4%       Less than           1.5% 

Nerol   117.2 0.6%     

m-Cymene   67.6 0.4%     

Nonanal   24.0 0.1%     

Methyl salicylate   15.7 0.1%     

Nerolidol   3.2 0.0%     

Tridecanal   2.8 0.0% #9 to #13 = 1.2% 

    TOTAL   18471.7 100.0%     

 

Were the levels of potentially toxic MITC found to be statistically higher at WCMS? 

The Air Sampling Study set up monitoring equipment at WCMS and at three other schools.   There were equipment 
problems.  Ultimately, the data from WCMS and Hanalei School provide the best comparison as well as the greatest 
environmental contrast.  If potentially toxic MITC was found to be statistically higher at WCMS than at Hanalei School, 
then it might be evidence that stinkweed could have caused the symptoms.   

Table 4, on the following page, shows the measurements for each chemical at each school, as well as the statistical confidence 
interval.  This is a graphic presentation of the daytime data in the Air Study’s Table 13, omitting the chemicals that weren’t 
detected and retaining our previous order of concentration.  For the first chemical, trans-Phytol, there is a substantial 
difference between the 2 locations.  Their confidence intervals do not overlap. Phytol is produced by green plants.(6)  It is not 
considered toxic. 

Going down the list to Methyl isothiocyanate (MITC), there is a significant overlap between the readings at the two schools.  
MITC was present at both schools at levels that are not statistically different.  Interestingly, stinkweed is rarely observed on 
the North Shore around Hanalei School.  There are no recent records of MITC being sold on Kauaʻi, so the source of MITC  
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is probably other aromatic plants.  Methyl-ionone and Nerolidol, both found only in the air samples at WCMS are both 
sources of nontoxic fragrances. (8) 

The available data do not support the theory that high natural levels of MITC from the stinkweed near WCMS caused the 
symptoms.  More testing is needed to determine if stinkweed could have produced, or otherwise supported, higher 
concentrations of problematic vapors when treated with agricultural chemicals, especially the “Inert/Other Ingredients”.  If 
there is any remaining possibility that this weed could have been a factor in the discomfort and disruption at WCS, we need 
to find out why it is proliferating in the fields around our Westside communities.  And, we need to understand the agricultural 
practices that produce the problematic conditions.  

Mahalo 

Kathleen West-Hurd, M.A. (Economics), Ph.D. (Planning), A.S (Horticulture) 
Retired Senior Research Scientist, Environmental Affairs Division 
Southern California Edison 
 
Table 4. Volatile Organic Compounds in Cleome gynardra, "Stinkweed", Found at WCS and Hanalei School. 
From Table 13 (Qing Li, 2013).  (Dark color: point measurement. Light color: confidence interval.) 
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Chemicals 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

trans-Phytol

					Hanalei

Linalool

					Hanalei

trans-2-Methyl -

										cyclopentanol

					Hanalei

b-Caryophyl lene

					Hanalei

a-Methyl -lonone

					Hanalei	(None)

Phenyl -acetaldehyde

					Hanalei

trans-Geraniol

					Hanalei

Methyl 	i sothio-

									cyanate	(MITC)

					Hanalei

Nerol

					Hanalei

m-Cymene

					Hanalei
Nonanal

					Hanalei

Methyl 	sa l icylate

					Hanalei

Nerol idol

					Hanalei	(None)

Tridecanal

					Hanalei  
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									The	Personal	Statement	of	Douglas	Wilmore,	M.D.	
	
	 	 	 	 	
Summary:	

I	have	been	a	physician	for	over	50	years	and	an	active	medical	scientist	and	health	investigator	for	
45	years.	I	have	approached	the	problem	of	health	and	pesticides	using	scientific	methods	in	an	
effort	to	provide	direction	for	further	investigations,	if	indicated.	My	conclusions	based	on	available	
group	data	and	using	statistical	methods	are	summarized	below.		
	
	

	
	
Analysis	of	group	data	from	five	areas	of	Kauai	suggests	that	pesticide	use	may	be	associated	

with	adverse	health	events.	Coffee	and	seed	company	spraying	occurs	in	association	with	an	

increase	in	specific	detrimental	health	conditions	that	are	related	to	major	variations	in	the	

health	of	populations	in	different	geographic	areas	of	Kauai.	This	information	strongly	

suggests	that	further	studies	be	performed	by	acquiring	health	and	life-style	data	from	

individuals	in	these	five	communities	combined	with	environmental	data	(e.g.,	soil,	dust,	air	

and	water)	to	ascertain	the	causal	effects	of	pesticides	on	Kauai’s	populations.	
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The	Evidence:	
	

This	evaluation	focuses	on	group	data	from	five	geographic	areas	in	Kauai.	To	examine	the	

relationship	between	pesticides	and	health,	reliable	and	accurate	information	was	required.	This	

was	found	in	the	State	of	Hawaii	Needs	Assessment	Data	Book	2012	which	provided	both	data	
on	mortality	(defined	as	death,	a	certified	event	due	to	investigation	of	each	death	by	the	county	

health	officer	---	see	box	for	definition)	and	morbidity	(defined	as	the	occurrence	of	disease,	events	

verified	by	the	HDOH,	the	U.S.	Dept.	of	Commerce	and	the	U.S.	Census	Bureau).		In	addition,	the	data	

was	comprised	of	group	averages	over	five	years	ranging	from	2006-2010.	(See	pages	6-7	of	the	

above-cited	monograph	to	review	the	primary	data).	The	population	areas	that	are	discussed	are	

shown	below.	

	

	
In	order	to	make	comparisons	between	these	areas	a	metric	(measurement	tool)	was	needed	that	

could	be	used	repeatedly	to	compare	data.	If	this	same	measurement	tool	was	used	in	all	

comparisons	it	is	known	as	a	“constant	variable”.	In	many	of	the	medical	reports	related	to	

pesticide	exposure,	health	effects	are	determined	by	drawing	concentric	rings	around	the	fields	

where	pesticides	were	used	and	expressing	the	health	effects	as	the	distance	from	the	central	area.	

That	approach	could	not	be	used	in	Kauai	because	of	the	central	mountain	ranges,	the	agricultural	

fields	and	populations	located	on	the	costal	plains	and	towns	sometimes	separated	by	mountains.	

To	solve	our	unique	problem	I	adopted	the	highway	distance	from	Waimea,	with	Waimea	being	the	

center	of	pesticide	spraying	and	designated	as	0.	At	the	other	end	of	the	highway	was	Hanalei	

designated	as	66	miles	from	Waimea.	Koloa	(26	miles	from	Waimea),	Lihue	(34	miles)	and	Kapaa	

(45	miles)	were	towns	in	between	the	two	ends	of	the	highway.	The	relationship	between	towns	

and	distance	from	Waimea	is	shown	below.	
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An	internet-based	statistical	program	called	StatCrunch	was	utilized	for	this	analysis.	Standard	p-
values	were	calculated	and	it	was	assumed	that	levels	at	p<0.05	were	significant	and	that	
p<0.1	indicated	a	trend	(see	Box).	Please	appreciate	that	in	using	statistical	analysis	with	
small	data	groups	between	only	5-10	numbers,	finding	significant	(low)	p-values	are	
unusual.	When	they	are	apparent	this	often	suggests	that	differences	exist.	Also,	small	
population	size,	like	those	found	in	Waimea,	hamper	accurate	health	analysis.	With	a	
population	2-3	times	larger	such	as	those	found	in	Mainland	agricultural	communities,	
adverse	health	trends	may	have	been	identified.	We	overcame	this	problem	by	including	
the	entire	population	of	Kauai	in	our	analysis,	and	differences	began	to	emerge.	
	
Also,	r-values	were	calculated,	which	are	referred	to	as	correlation	coefficients.	An	r-value	is	
a	number	between	-1	and	+1	that	represents	how	strong	the	relationship	is	between	two	
groups	of	numbers.	An	r-value	of	+1.0	is	a	perfect	correlation	that	is	rarely	achieved.	It	is	
generally	accepted	that	r-values	of	greater	than	+0.6-0.7	are	meaningful	correlations.	
_________________________________________________________________________________________________	
Definitions:	
	
mortality	---	Death,	expressed	as	a	value	per	a	fixed	population	size,	usually	100,000,	so	that	comparisons	can	be	made	
between	groups.	If	this	number	is	greater	than	the	general	population	it	means	that	the	number	of	people	that	died	each	
year	was	increase,	but	it	also	indicates	that	at	any	age,	more	individuals	die	when	compared	to	the	average	group.	
	
morbidity	---	This	term	describes	how	often	a	disease	occurs	in	a	specific	population,	expressed	as	a	%	or	adjusted	to	a	
standard	population	size	such	as	100,000.	
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p-value	---	The	probability	that	a	group	of	numbers	is	different	because	of	the	effect	studied	rather	than	a	chance	event.	A	
p<0.05	determines	that	the	numbers	have	a	1	in	20	possibility	of	occurring	by	chance.		
	
r-value	---	This	value,	also	called	the	correlation	coefficient,	ranges	from	-1	to	+1	and	mathematically	expresses	the	
relationship	between	two	groups	of	numbers.	For	example,	comparing	the	genes	between	identical	twins	would	have	an	r	
of	0.99,	between	fraternal	twins	r=	about	0.5	and	between	two	individuals	in	the	general	population	r	equals	<0.2.	
_________________________________________________________________________________________________	
Five	health	events	(low	birth	weight,	diabetes,	cancer	deaths,	overall	deaths	and	obesity)	
that	were	related	to	adverse	health	outcomes	associated	with	pesticides	(see	the	primary	
text	of	this	report	for	these	references	plus	Google	“pesticide	induced	diseases:	cancer”)	
were	included	in	the	data	set.	Pesticides	may	be	one	of	a	number	of	causes	of	each	of	these	
adverse	health	events.	This	retrospective	data	may	therefore	serve	as	a	marker	of	pesticide	
effects	on	the	health	of	a	population.	However,	pesticides	should	not	be	considered	as	the	
sole	cause	any	of	these	illnesses.	An	example	of	the	calculation	of	each	variable	is	shown	
below	for	cancer	mortality	(deaths).	

									 											
Figure	 2.	 Cancer	 deaths	 are	 plotted	 as	 a	 function	 of	 distance	 from	Waimea.	 As	 the	 population	 is	
evaluated	from	Waimea	to	Hanalei	 the	number	of	deaths	per	100,000	people	falls	as	 indicated	by	
the	regression	line.	The	slope	of	the	line	is	a	mathematical	method	to	describe	this	event.	
	
	
The	individual	data	obtained	from	the	five	adverse	health	events	is	shown	below	on	Table	1.	
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Category	 Slope	of	line	 R	value	 P	value	of	slope	

Low	Birth	Weight	(%)	 		-	0.022	 -	0.30	 0.63	

Diabetes		(%)	 -	0.67	 -	0.61	 0.28	

Cancer	Deaths	(per	100,000)	 -	0.55	 -	0.82	 0.09	

Overall	Death	(per	100,000)	 		-	0.054	 -	0.85	 0.07	

Obesity		(%)	 -0.20	 -	0.88	 			0.048	

	
Table	1.		All	adverse	events	related	to	pesticide	exposure	show	a	negative	slope	of	the	regression	
line	meaning	that	there	is	a	decrease	in	the	specific	disorder	as	one	examines	populations	from	
Waimea	to	Hanalei.		The	last	three	events	---cancer	mortality,	overall	deaths	and	obesity	---	all	have	
high	r-values	showing	good	correlation	with	distance	from	Waimea	and	have	p-values	suggestive	of	
a	trend	toward	being	significantly	different	from	a	horizontal	line.	
	
But	these	health	differences	between	communities	may	be	related	to	other	factors	such	as	
economic	security,	educational	background	and	life	style	influences.	To	evaluate	some	of	these	
influences	with	the	data	available,	non-pesticide	adverse	health	events	were	evaluated.	If	these	
events	also	showed	a	decline	based	on	the	distance	from	Waimea,	then	factors	such	a	life	style	and	
economics	could	be	playing	a	role	to	influence	these	results.	Therefore,	the	effect	of	cardiovascular	
disease,	the	major	cause	of	death	in	Hawaii	and	the	U.S.	which	is	highly	associated	with	life-style	
activities	such	as	diet,	exercise	and	smoking,	was	evaluated	in	a	similar	manner	across	the	5	
population	groups	of	Kauai.	A	plot	of	cardiac	deaths	as	a	function	of	distance	from	Waimea	is	shown	
in	Figure	2.	
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	Figure	2.	Cardiac	deaths	are	plotted	as	a	function	of	distance	from	Waimea.	Note	the	random	
scatter	of	the	data	points	(which	represent	towns),	the	low	r-value,	the	non-significant	p-value	and	
the	comparability	of	the	values	plotted	for	Waimea	and	Hanalei.	All	these	factors	point	to	the	fact	
that	cardiac	mortality	does	not	decrease	as	the	distance	from	Waimea	increases.		
	
The	analysis	of	the	three	individual	cardiovascular	events	that	are	unrelated	to	pesticide	exposure	
is	shown	below	on	Table	2.	
	

Category	 Slope	of	line	 R	value	 P	value	of	slope	

Heart	Disease	(per	100,000)	 -0.08	 -0.08	 0.90	
Hypertension		(%)	 +0.19	 +0.19	 0.76	
Stroke	(per	100,000)	 -0.17	 -0.17	 0.78	
	
Table	2.	Non-pesticide	related	adverse	health	events	and	distance	from	Waimea.	The	low	r-values	
for	all	three	events	and	the	non-significant	p-values	demonstrated	these	disorders	are	randomly	
distributed	across	the	island	and	may	be	little	or	inconsistently	effected	by	variations	in	life-style	
events	attributed	to	different	communities	in	Kauai.		
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This	information	suggests	that	lifestyle	and	economics,	as	reflected	in	group	data,	are	not	likely	
reasons	for	the	increase	in	mortality	(overall	deaths),	cancer	deaths	and	obesity	that	is	highest	in	
Waimea	and	decreases	as	one	lives	further	away.	
	
To	appreciate	the	differences	between	adverse	events,	the	two	groups	previously	discussed	were	
compared.	The	first	group	had	medical	conditions	related	to	pesticides	(see	Table	1).	The	other	
group	had	medical	conditions	unrelated	to	pesticide	exposure	(Table	2).	The	percent	change	for	
each	event	was	calculated	and	the	events	combined	in	their	specific	group.	The	results	are	shown	
below.		
	
	
	

		
Figure	3.	The	percent	changes	for	each	medical	mortality	or	morbidity	was	calculated	and	the	group	
data	aggregated.	Pesticide-related	medical	events	decreased	about	30%	as	the	population	analysis	
moved	from	Waimea	to	Hanalei.	In	contrast,	no	change	was	observed	in	across	the	island	when	
analyzing	non-pesticide	related	events.	
	
The	next	step	in	my	analysis	examined	the	frequency	of	commercial	pesticide	spraying	as	they	were	
related	to	adverse	health	events.	Ideally,	this	step	would	compare	the	amount	of	pesticide	sprayed	
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for	each	mile	traveled	away	from	Waimea.	However,	the	seed	companies	have	failed	to	provide	this	
data	making	this	comparison	impossible.	Another	approach	was	to	evaluate	the	effect	of	pesticide	
spraying	is	to	compare	the	length	of	time	(in	months	per	year)	that	pesticides	are	sprayed	within	
the	specific	geographic	area	where	spraying	occurs.	Duration	of	time	of	spraying	is	therefore	a	
substitute	marker	for	the	pounds	of	pesticides	introduced	into	the	environment.	This	comparison	is	
provided	in	Figure	4.	
	

	
	
Figure	4.	The	bars	depict	the	months	of	the	year	that	pesticide	spraying	occurs	and	the	general	
location	where	this	is	done	on	the	island	(the	West	side	and	around	Lihue).	No	industrial	
agricultural	spraying	is	performed	between	Kapaa	and	Hanalei.	Note	the	relationship	between	the	
duration	of	spraying	and	the	occurrence	of	adverse	pesticide	medical	events	as	depicted	by	the	
regression	line.		
	
Finally,	to	confirm	the	actual	presence	of	pesticides	in	the	environment	the	data	that	is	part	of	a	
student	presentation	by	Ritikaa	Kumar	and	her	sponsor	Carl	Berg	is	cited	(see	the	Garden	Isle,	Jan	
22,	2016	and	Science	Fair	presentation	24	Feb.	2016).	They	found	high	concentration	of	glyphosate	
(the	major	chemical	in	Roundup	and	a	chemical	commonly	used	in	industrial	spraying)	in	the	honey	
harvested	from	the	West	side	(range	of	concentrations	90-100	parts/	billion)	compared	to	levels	of	
0-14	when	taken	from	areas	stretching	from	Lihue	to	Hanalei.	
	
Thus,	the	data	presented	demonstrates	that	group	data	reflecting	pesticide-related	adverse	medical	
events	generally	decline	as	the	distance	from	Waimea	increases.	This	phenomenon	does	not	occur	
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with	non-pesticide	related	cardiovascular	diseases.	The	length	of	time	of	spraying	and	the	presence	
of	pesticide	in	honey	also	follows	this	same	pattern	(high	on	the	West	side	and	low	as	the	distance	
from	Waimea	increases),	establishing	potential	associations	between	the	pesticides	in	the	
environment	and	adverse	pesticide-related	medical	events	in	Kauai	populations.	These	suggestions	
are	based	on	group	data	that	needs	to	be	verified	by	collecting	health	and	life-style	information	
from	individuals.	Finally,	we	would	like	to	reemphasize	that	these	potential	associations	do	not	
confirm	cause.	However,	this	analysis	suggests	that	further	studies	are	necessary	to	determine	
potential	variations	in	health	outcomes	in	the	five	major	Kauai	communities.	

Conclusion:	

	Scientific	discovery	frequently	moves	forward	in	small	steps.	This	data	is	a	first	step	that	suggests	
an	association	between	adverse	health	outcomes	using	group	data	and	industrial	agricultural	
pesticide	spraying	in	Kauai.	These	group	associations	need	to	be	confirmed	by	gathering	health	and	
life-style	data	from	individuals	and	correlating	similar	changes	with	environmental	exposure	data			
(e.g.,	soil,	dust,	air	and	water)	and	toxicological	information.		State	agencies	must	be	more	engaged	
in	this	process.	In	addition,	available	data	should	be	obtained	from	insurance	company	records	to	
determine	the	occurrence	of	specific	cancers	and	other	diseases.	By	including	life-style	data	with	
health	information,	we	can	more	accurately	determine	the	effects	of	a	variety	of	factors,	including	
pesticides,	on	the	variations	in	health	and	disease	that	may	be	occurring	on	Kauai.		

	

	

	

I	would	like	to	thank	the	three	epidemiologists	who	reviewed	this	work	and	provided	appropriate	
comments	that	were	incorporated	into	this	statement.	
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PERSONAL STATEMENT OF KĀWIKA WINTER, PHD  

This report and its recommendations stand on the right side of history, and I am proud to stand with it.  The main reasons for 
this stance are detailed below: 

1. This report threaded the needle on a contentious issue, and truly built its recommendations on scientific evidence 
and historical facts. 

2. The recommendations are a conservative interpretation of the facts presented. 
3. The group, throughout every step of the arduous process, kept the best interests of Kaua`i and its people—but 

especially its children and the unborn generations—in mind. 

In spite of the sacrifices of time that both I and my `ohana have had to endure because of my volunteer participation in this 
process, along with the character attacks and spin campaigns that were launched following the release of the draft report (and 
which will certainly continue after the release of the final report), if asked to do it all over again I would certainly do so.  This 
is because the report and its recommendations represent an embodiment of the philosophies which have guided my life.   

• Noblesse oblige (Latin).  The belief that much is expected of those to whom much has been given. Each of us who are 
blessed to live in such an amazing place has an obligation to protect it, and to do so in a manner that plays to the 
gifts and talents with which we have been endowed. 

• He aliʻi ka `āina, he kauā ke kanaka (Hawaiian).   The belief that we are mere stewards upon this Earth, and our 
potential to either thrive or to destroy ourselves rests solely upon on how we choose to manage our planet’s resources 
and regulate our behaviors.  Each of us who cares about the legacy of humanity has an obligation to look beyond 
narrow-minded self-interests, and to care for that which humanity was built upon. 

It is my hope that our elected officials and other policy makers will take this opportunity to implement the recommendations 
of this report, and help us to build a viable agriculture-based economy which does not come at the expense of environmental 
health and human safety. 

 

`O au iho nō me ka ha`aha`a a me ka `oia`i`o (With humility and sincerity), 

Kāwika Winter  

 

 

 

 

Kāwika Winter holds a Ph.D. in botany from the University of Hawai`i at Mānoa, and is an active researcher in the fields of 
biocultural conservation and social-ecological system resilience.  Aside from his research activities, Kāwika is an administrator 
and a resource manager at a botanical garden and nature preserve in Hā`ena, Halele`a, Kaua`i. 
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PERSONAL STATEMENT OF LOUISA WOOTEN  

In the final product, I believe that the JFFG managed to show us all that a higher, more intelligent level of discourse and 
discernment was possible on Kauaʻi.  Those of us who sought relief from the energy-sucking drama of “red shirts vs. blue 
shirts” could see that a work product of policy value could actually result from this process. Having worked tirelessly to 
uphold that vision, I am confident that a very high level of Joint Fact Finding rigor has been maintained through to the final 
product. None of it could have happened without the contributions and support of all involved including Peter Adler and his 
amazing team, the countless participants from the agrochemical industry, the medical community, the regulatory agencies, 
government officials, the people of Kauaʻi, and the group itself. 

The importance of the final report should be measured by how committed the JFFG has been to maintaining its internal 
review standards from the most technical reports to the important suggestions and facts that came to us through the public 
comments.  The legacy of our work will be the fulfillment of the recommendations that we have offered based on the facts 
that were available to us during our year-long search. 

Our report emphasized the national and world-wide peer-reviewed studies and meta-studies related to pesticide impacts on 
environment, health, and wildlife. However, it is still important to include the little data that we actually could find that was 
specifically from Kauaʻi.  Our JFFG would be remiss to ignore local sources of data that were presented to us, sparse and non-
peer reviewed, though some of them were.   

Three of the five leading questions that were posed to JFFG as the basis for this project included:  [for Kauaʻi] Is there 
evidence of environmental harms? Is there evidence of human health harms? How effective is government 
oversight and regulation?  By ignoring local data, records, and reports, we would have effectively eliminated any avenues 
that would help to answer those key questions. 

Many public comments we received reverberated the recommendations that JFFG put forth in our report.  Others felt the 
lack of valid data could be interpreted as “No harm, no foul”.  My favorite comment, however, came from the League of 
Women Voters and really sums it up, “We don’t know what we don’t know.”    

While all of JFFG participated in the entire project, we each had specific assignments through the course of our study.  The 
area of the report that required most of my focus was the section on Pesticide Use.  As we uncovered pesticide usage facts by 
referring to the Good Neighbor Program, interviewing the personnel from the agrochemical companies, reading labels of the 
various pesticides, and comparing studies of how and where these chemicals are used, one fact continually surfaced. The 
methods in research and development for parent corn seed production –vs- conventional field corn production stand in sharp 
contrast to one another in overall usage of pesticides.    

One comment from the public stated that it was incorrect to compare the two based on “the high value of parent seed crops”.  
The argument was that, as long as label laws were followed, it should be expected and accepted that more pesticide use would 
occur due to the monetary value of the crop.  To rationalize the need for 23 formulations of RUP to produce seed crops, 
other comments cited differences between mainland and Hawaiʻi production due to insect/weed/disease suppression 
requirements and climate.  Such comments do not weigh the risks and potential costs borne by the communities, children and 
ecosystems near those fields.  The west Kauaʻi test fields are situated near schools and residential communities and fragile 
ecosystems. 

If the reader refers to Table 3.2 of our report, for 2014, according to the industry reported Good Neighbor Program, the 
average use of RUP was 5 lbs. of active ingredients on the reported acreage of 1,841 cropped acres.  As a farmer in Hawaiʻi  
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who grows diversified crops and even a few rotations of corn each year, for me, the raw number of 5 lbs. of Active Ingredient 
per acre is profound.  It is even more astounding when one considers the amount of General Use Pesticides, such as 
glyphosate, that are applied but not reported in the GNP.  Additionally, as our report notes, more and more information is 
being amassed regarding the toxicity of inert ingredients in these formulations over and above the Active Ingredients.   

While I can certainly agree that farmers may have to resort to pesticides to bring their crops to market, how many apply these 
rates per acre?  Is this the “modern farming” that various farming organizations feel compelled to support?   Indeed, these 
“parent seeds”, which are designed to be chemically dependent, must be extraordinarily valuable because just the cost of the 
inputs would be more than the average farmer could afford. 

 “Modern farming” has left us with “legacy” pesticides like DDT and atrazine.  Questions that have echoed in my thoughts 
throughout this amazing JFFG odyssey include: If atrazine is a “legacy” pesticide that is known to accumulate in our drinking 
water and has the potential for significant health and environmental harms, why is it still being used on Kauaʻi?  If highly 
toxic paraquat is considered to be an “old school” method for weed control in coffee, why rely on it when there are other, far 
less dangerous options?  

I have been blessed to call Kauaʻi my home for more than forty years.  The Hawaiian archipelago is one of the most fragile 
environments in the world. Hawaiʻi has the dismal distinction of being known as “The Endangered Species Capital of 
the World.”  Hawaiʻi is more isolated than almost any other location on earth.  (Some have even opined that this fact is one 
of the primary attractions for agrochemical research and development in our state.)   

Hawaiʻi “pre-contact” was a thriving population with a highly-developed system of food production. The very simple precepts 
of malama ‘aina have succeeded for generations and carry a simple wisdom that is a science in its own right. I believe that it is a 
science that can and does stand up to the test of time, that holds its own next to all of the sciences offered by “modern 
farming”. 

There is a growing world-wide revival for locally produced food that embraces agro-ecology and bio-diversity.*  We don’t 
have to re-invent agriculture to “feed the world”.  We do not have to poison the very soil and water that are our sources for 
sustenance. We do not have to compromise the health of our keiki and the environment in which we all live by placing more 
value on growing “parent seed” than on the “legacy” we leave behind for future generations. 

Simple or simplistic?  Archaic or advanced?  The “correct answers” will depend on whatever background or bias one might 
have. But, assuredly, future generations will be able to judge us by how we address the challenges of supplying food for our 
beleaguered planet. 

*http://www.agriculturesnetwork.org/farmingmatters 

 

 

 

Louisa Wooton and her family operate a diversified, food-producing farm on the north shore of Kauaʻi.  She received her first 
income from farming as a youngster “chopping cotton” (hoeing weeds) in West Texas.  Louisa raised her first goats at the age 
of five and continues her passion for these delightful animals as the head goatherd at Kaua’i Kūnānā Dairy.  She has been an 
independent organic inspector throughout the state since 2002.  


