


The chemical footprint of the Industrial Revolution is now detectable in just about every square inch of the earth.  Toxic chemicals have been detected in every layer of the atmosphere, in snow on Mt. Everest, at the bottom of the Mariana Trench, in the most remote, uninhabited parts of the globe, in soil, water, air, and in the human food chain. There are more than 700 known dead zones in oceans and lakes, and pollution by fertilisers, agrochemicals and sediments is one of the factors most strongly associated with these habitat collapses. They are found in aquatic biota, plants and wild animals. They are found throughout the human food chain. Known carcinogens, reproductive, genetic, and neuro toxins have been detected in the blood and critical organs of almost every human tested, including the unborn and infants, and in mother’s milk. The problem is steadily getting worse.  From 2000 to 2017 global production of synthetic chemicals doubled to 2.3 billion tons, about 300 kg per year for every man, woman, and child in the world. 27

In recent years numerous medical experts and entire medical societies have made strong position statements regarding the danger to humans of even small doses of industrial chemicals, and their link to multiple adverse health outcomes; including; obesity, cancer, heart disease, birth defects, reproductive pathology, and neurologic and brain disorders such as Parkinson’s, impaired intellect, autism and attention deficit disorder. The American Academy of Pediatrics, American College of Obstetricians and Gynecologists, American Society for Reproductive Medicine, International Federation of Gynecology and Obstetrics (FIGO), World Health Organization, and the Endocrine Society are all mainstream, specialty medical organizations that have, in one form or another, called for a sharp reduction in human exposure to chemicals broadly, and pesticides in particular.

A recent review by twelve of the world’s most highly respected researchers on endocrine disrupting chemicals (EDCs--chemicals that mimic or inhibit key human hormones at very small doses which includes most pesticides) concluded that, “Whether low doses of EDCs influence certain human disorders is no longer conjecture, because epidemiological studies show that environmental exposures to EDCs are associated with human diseases and disabilities,” and that, “For every chemical that we looked at that we could find a low-dose cutoff, if it had been studied at low doses it had an effect at low doses”1 

The National Research Council warned in the 1990s that exposing fetuses and young kids to these compounds can cause lifelong damage at doses that wouldn't hurt their parents.
More specifically, pesticides are often neurotoxins. Regarding the impacts of exposure to neurotoxins during critical windows of childhood brain development, Phil Landrigan, dean for global health and a professor of pediatrics at the Mount Sinai School of Medicine in New York says,  “These delicate developmental processes are easily disrupted by very small doses of toxic chemicals that would be virtually harmless for an adult.”24

Regarding the active ingredients in herbicides and insecticides in general, all primary ingredients “have been found to cause negative effects on humans or ecosystems depending on exposure levels. This is found despite the incomplete hazard profiles of several AS [active substances].”25

Toxicologist Linda Birnbaum, the director of the U.S. National Institute of Environmental Health Sciences (NIEHS), stated that “existing US regulations have not kept pace with scientific advances showing that widely used chemicals cause serious health problems at levels previously assumed to be safe.”2 

At the top of the list of chemicals of concern among these experts are pesticides (insecticides and herbicides) because they function as biological poisons to all living cells, from pest insects and plants to humans and everything in between. Prominent researchers and medical societies have for years advocated a complete re- evaluation of the rationale for, and justification of, their use. It is increasingly clear that much of society’s use of pesticides is cavalier, poorly reasoned, often counterproductive to the intended goal, and represents misplaced priorities by causing unacceptable public health risk for dubious benefit. This is certainly true regarding the landscape scale use of herbicides.

This criticism speaks to those who invoke “EPA approval” as evidence of safety and public health benignity for industrial chemicals, including pesticides. For two profound reasons, the EPA fails to protect the public from hazardous chemicals—1. Regulatory capture of the agency by the chemical industry, and 2. Reliance on inadequate and inappropriate “science” to determine chemical hazards. Both of these issues are addressed in detail in the appendix.

Below are considerations specific to herbicides that are listed as part of the plan in the Parley's Canyon Watershed Restoration FY23



Dicamba
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Dicamba was introduced to the market in the 1960s, but because of its toxicity, farmers rarely used it. Before 2016, dicamba was used as a pre-planting or post-harvest “burndown” herbicide — to reduce both weedy biomass and the number of viable weed seeds in crop fields. Dicamba has been in widespread use just since 2017, but dicamba-resistant weeds are already making it less effective.

Dicamba is a systemic (i.e., absorbed through plant leaves and roots) benzoic acid used to control broadleaf weeds by mimicking auxins (a type of plant hormone).  Dicamba’s efficacy is derived from action as a hormone disruptor, cytotoxin, reproductive toxin, and genotoxin, causing plant death from uncontrolled, irregular growth. Its action as a hormone, i.e. endocrine disruptor, (EDC) makes it also a human health threat at low doses.  

EDCs come from many different sources and people are exposed in several ways, including through inhalation, food ingestion, water consumption, and skin absorption. EDCs can augment and/or antagonize many different endogenous hormones, and like those hormones, can be active at extremely small doses. Complicating the issue further, the relationship between dose and health effect is not always linear, and that means in some cases very small exposure doses can have greater adverse effect than higher doses.

These are just some of the reasons EDCs have been linked to numerous adverse human health effects.   Those outcomes including alterations in sperm quality and fertility, abnormalities in sex organs, endometriosis, early puberty, altered nervous system function, immune function, certain cancers, respiratory problems, metabolic issues, diabetes, obesity, cardiovascular problems, growth, neurological and learning disabilities, and more. It has also been shown to cause organ damage in mammals.3,4,5  It has been associated with an increased risk of liver and bile duct cancer and chronic lymphocytic leukemia in agriculture workers.6

One of the reasons for dicamba’s destructive potential is that dicamba formulations are notoriously drift prone. It can remain airborne days after it’s sprayed and drift for miles. The damage it causes has been found to reach up to 20 miles from the nearest treated field. It has injured at least 5 million acres of soybeans, decimated fruit orchards,7 vegetable farms,8 and damaged trees,9 backyard gardens, and natural areas10 throughout much of rural America. Dicamba formulations become even more volatile and drift-prone in hot conditions.
Last year, EPA released a report11 citing evidence that Dicamba and its major metabolite, DCSA, is a risk to pollinators likes bees, birds, and mammals, both because of damage to forage plants and to the organisms directly.
“DCSA, a major transformation product, shows greater chronic toxicity than dicamba to some taxa… DCSA is more toxic than dicamba on a chronic basis to mammals and fish… Toxicity data are not available for 6-CSA, a[nother] major degradation product which is proposed to form from DCSA in aquatic environments. 6-CSA is similar in structure to DCSA; therefore, EPA assumed that it is similar in toxicity to DCSA.11
“…any dicamba reaching groundwater would be somewhat persistent (due to its relative stability to hydrolysis)… DCSA may be transported to surface water via run-off or to groundwater via leaching.11
“Chronic effects from dicamba exposure have been shown in mammals (reduced weight and delayed sexual maturation), birds (reduced number of offspring), and honey bees (reduced weight, survival, and adult emergence).”11
EPA was sued by National Family Farm Coalition, Center for Food Safety, Center for Biological Diversity, and Pesticide Action Network in 2017 over approving dicamba. In June 2020, the U.S. Court of Appeals for the Ninth Circuit ruled that EPA unlawfully approved the dicamba products, and required it to conduct a new review. In its 53-page decision,12 the court explained that EPA had failed to account for the "enormous and unprecedented damage" caused by drift of the dicamba products. The court also criticized EPA for putting out complicated usage restrictions, finding them to be so hard to follow that it was essentially impossible for farmers to properly apply the products. Nonetheless, in late October, the EPA renewed its approval of dicamba, but only for use on cotton and soybeans until 2025.
In separate actions thousands of farmers have sued Monsanto and BASF for dicamba drift damages. CBD, Environment America, and Center for Food Safety have asked that its registration be withdrawn. Natural Resources Defense Council have argued in court that excessive dicamba application on soybeans and cotton violates the Endangered Species Act (ESA).

"Given EPA-approved versions of dicamba have already damaged millions of U.S. acres of crops and natural areas, there's no reason to trust that the agency got it right this time," said Nathan Donley, a senior scientist at the Center for Biological Diversity. "As the judges who tossed out the EPA's previous approval stated, the agency wrongly dismissed many of dicamba's proven harms. At this point, the EPA has shown such callous indifference to the damage dicamba has caused to farmers and wildlife alike, and has been so desperate to appease the pesticide industry, it has zero credibility when it comes to pesticide safety."13



2, 4-dichlorophenoxyacetic acid (2, 4-D)
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2,4-D (the most common herbicide used in “Weed N Feed” products)  has been called, “The most dangerous pesticide you’ve never heard of,” by the Natural Resources Defense Council.
It has been available since the 1940s, and it was one of two main ingredients in Agent Orange. But since the introduction of GMO crops, resistance to 2,4-D  and exposure of the public have both exploded.

In 1987 the International Agency for Research on Cancer ( IARC), part of the World Health Organization, declared 2,4-D a possible human carcinogen, and in 2015 reaffirmed that classification.14  IARC based the classification on epidemiological studies that provided “strong evidence that 2, 4-D induces oxidative stress … and moderate evidence that 2, 4-D causes immunosuppression.”

As with dicamba, 2,4-D is an endocrine-disrupting chemical (EDC). The half-life of 2,4 D may be as short as 10 days, but can be as long as 312 days. Metabolism of a pesticide is not necessarily a process that results in detoxification. The result is that the combined toxicities of the mixtures of parent pesticide and its metabolites may be additive, synergistic, or antagonistic. In the case of 2,4-D, the toxicity of 2,4-DCP (one of its primary metabolites) is greater than that of its parent 2,4-D compound at any concentration levels.15 

In a lawsuit by multiple groups against EPA’s registration of 2,4-D because of its effect on monarch butterflies, the U.S. Court of Appeals for the Ninth Circuit ruled that 2,4-D could remain on the market, but a dissenting opinion by one of the justices is worth paying attention to.  Circuit Judge Watford wrote the following:
“To evaluate the risks that Enlist Duo [a commercial formula combining 2,4-D and glyphosate]  poses to listed [endangered] species, EPA applied the ‘risk quotient’ method, an approach that integrates exposure and toxicity data using single-point estimates…as the National Academy of Sciences explained in a 2013 report—issued in response to EPA’s own request for advice on the subject—the risk quotient method does not ‘estimate risk’ at all.  It ‘provides no information about the probability of an adverse effect’ because single-point estimates do not account for the full range of possible exposure scenarios.
“In light of these observations, the Academy concluded that risk quotients ‘are not scientifically defensible for assessing the risks to listed species posed by pesticides or indeed for any application in which the desire is to base a decision on the probabilities of various possible outcomes’… EPA does not dispute the Academy’s scientific conclusions. Nor has EPA made any attempt to justify, on a scientific basis, its continued reliance on the risk quotient method.
“Following today’s decision, an agency may rely on data produced by a scientifically indefensible methodology so long as better data, produced by a methodology that is scientifically defensible, has not yet been generated…[EPA’s] data does not qualify as ‘scientific data’ in the first place.”

In other words, the judge, citing the National Academy of Sciences, said EPA’s approval of 2,4-D is indefensible.

The Chicago Tribune did an extensive expose’26 on how in 2015, EPA tossed  aside long standing safety data and approved a dramatic increase in EPA’s “acceptable” level of exposure to 2,4-D. EPA approved a level 41 times greater than the previous limit, greater than levels that are considered unsafe in Russia, Australia, South Korea, Canada, Brazil, and China, and by the World Health Organization.  To justify that conclusion, the agency's scientists changed their analysis of one pivotal rat study by Dow Chemical, whose own scientists “reinterpreted” in mid-stream, a single study in rats, tossing aside signs of kidney trouble that Dow’s own researchers initially said were caused by 2,4-D.

Below is a summary of the research on the human health consequences of 2,4-D.


Non-Hodgkin lymphoma
A systematic review and meta-analysis of studies of associations between 2, 4-D and NHL [non-Hodgkin lymphoma] found “new evidence for an association between NHL and exposure to the herbicide 2, 4-D… Overall, in our analysis focused on the highest exposure group from each study, we identified a statistically significant association between 2, 4-D exposure and increased RRs [relative risks] of NHL.” 2, 4-dichlorophenoxyacetic acid (2, 4-D) and risk of non-Hodgkin lymphoma: a meta-analysis accounting for exposure levels. Annals of Epidemiology, 2017.
Systematic review and meta-analyses of nearly three decades of epidemiological research on the relationship between non-Hodgkin lymphoma and occupational exposure to agricultural pesticides finds that “Diffuse large B-cell lymphoma was positively associated with phenoxy herbicide exposure.” Non-Hodgkin Lymphoma and Occupational Exposure to Agricultural Pesticide Chemical Groups and Active Ingredients: A Systematic Review and Meta-Analysis. International Journal of Environmental Research and Public Health, 2014.
A population-based case-control study in Italy found that “the positive association found between phenoxy herbicides exposures and NHL [non-Hodgkin lymphoma], when we restricted the analysis to the subjects who never used personal protective equipment, confirms previously reported associations…” Cancer and Pesticides: An Overview and Some Results of the Italian Multicenter Case–Control Study on Hematolymphopoietic Malignancies. Annals of the New York Academy of Sciences, 2006.
A population-based, case-control study in Nebraska found a “50% excess of NHL [non-Hodgkin lymphoma] associated with mixing or applying 2, 4-D. The risk for NHL increased with the average frequency of use to more than threefold among those exposed more than 20 days per year.” A case-control study of non-Hodgkin’s lymphoma and the herbicide 2, 4-dichlorophenoxyacetic acid (2, 4-D) in eastern Nebraska. Epidemiology, 1990.
Birth defects
Study of rates of adverse birth outcomes in Minnesota, Montana, North Dakota, and South Dakota found that “in rural, agricultural counties where wheat acreage occupies a larger percentage of the land and where use of chlorophenoxy herbicides is higher, anomalies of the circulatory/respiratory and musculoskeletal/integumentary system significantly increased.” Birth Malformations and Other Adverse Perinatal Outcomes in Four U.S. Wheat-Producing States. Environmental Health Perspectives, 2003.
Study of offspring of pesticide appliers in Minnesota found that “the rate of birth defects increased in…offspring born to the general population residing in high-use chlorophenoxy herbicide/fungicide regions…” Pesticide appliers, biocides, and birth defects in rural Minnesota. Environmental Health Perspectives, 1996.
Higher risk of birth defect, hypospadias, with pregnant mother’s proximity to use of 2,4-D.  Maternal residential exposure to specific agricultural pesticide active ingredients and birth defects in a 2003–2005 North Carolina birth cohort. Birth Defects Research, 2019.
Breast cancer
Case-control study of breast cancer in California farm workers found “suggestive increases” in breast cancer risk “were seen for a phenoxyacetic acid herbicide, 2, 4-D, an organophosphate, malathion, and an organochlorine insecticide, chlordane, ” and that the “risk associated with chemical use was stronger in younger women, those with early-onset breast cancer, and those diagnosed earlier.” Breast Cancer Risk in Hispanic Agricultural Workers in California. International Journal of Occupational and Environmental Health, 2013.
Gastric cancer
Nested case-control study of gastric cancer found that “Working in areas with high use of the phenoxyacetic acid herbicide 2, 4-D was associated with gastric cancer…” Agricultural exposures and gastric cancer risk in Hispanic farm workers in California. Environmental Research, 2007.
Parkinson’s disease
Case-control study investigating the risk of Parkinsonism in occupations found “Three individual compounds, the organochlorine 2, 4-dichlorophenoxyacetic acid, the herbicide paraquat, and the insecticide and acaricide permethrin, were associated with more than a 3-fold increased risk of disease”. Occupation and Risk of Parkinsonism: A Multicenter Case-Control Study. Journal of the American Medical Association, 2009.
Amyotrophic lateral sclerosis
Large nationwide study published in the journal NeuroToxicology (December 2021) reports that “several neurotoxic pesticide exposures estimated using residential location were associated with statistically significant increased risk of ALS (amyotrophic lateral sclerosis). These include the herbicides 2, 4-D and glyphosate, and the insecticides carbaryl and chlorpyrifos.” ALS is a progressive nervous system disease that affects nerve cells in the brain and spinal cord, causing loss of muscle control. Pesticides applied to crops and amyotrophic lateral sclerosis risk in the U.S.NeuroToxicology, December, 2021.
Endocrine disruption/thyroid
Study of the association between pesticide use and thyroid diseases found “increased odds of hypothyroidism with ever-use of the herbicides 2, 4-D, 2, 4, 5-T, 2, 4, 5-TP, alachlor, dicamba, and petroleum oil.” Hypothyroidism and pesticide use among male private pesticide applicators in the agricultural health study. Journal of Occupational and Environmental Medicine, 2013.  Dozens of epidemiological, animal, and laboratory studies have shown a link between 2,4-D and thyroid disorders.
Sperm disorders/decreased male fertility
Study of the reproductive function of 32 male farmers exposed to 2, 4-D found that “2, 4-D can affect spermatogenesis in occupationally exposed farmers. The decrease of fertility in exposed subjects results from pathologic changes in sperm, specifically an increase and permanence over time of abnormal spermatozoa.” Study of reproductive function in persons occupationally exposed to 2, 4-dichlorophenoxyacetic acid (2, 4-D). Mutation Research Letters, 1991.
Lipid/glucose metabolism/heart risk
Study on the toxicity of chlorophenoxy herbicides using linear regression found that “exposure to 2, 4-D was associated with changes in biomarkers that have been linked to risk factors for acute myocardial infarction and type-2 diabetes.” Perturbation of lipids and glucose metabolism associated with previous 2, 4-D exposure: a cross-sectional study of NHANES III data, 1988-1994. Environmental Health, 2010.
Immunosuppression
Study of blood samples from farmers found that “exposure to commercial 2, 4-dichlorophenoxyacetic acid (2, 4-D) and 4-chloro-2-methylphenoxyacetic acid (MCPA) formulations may exert short term immunosuppressive effects.” Immunological changes among farmers exposed to phenoxy herbicides: preliminary observations. Occupational and Environmental Medicine, 1996.
Microbiome perturbations in mice
Study of sub-chronic low-dose 2, 4-D exposure in a mouse model “revealed a distinct gut microbial community with profound changes in diverse microbial pathways including urea degradation, amino acid and carbohydrate metabolism in 2, 4-D-treated mice. Moreover, the metabolomics results revealed that the metabolic profiles in treatment group were differentiated from control group in both fecal and plasma samples. Toxic effects on the host of 2, 4-D at an occupationally relevant dose were observed indicated by decreased acylcarnitine levels in plasma. These findings indicated that 2, 4-D can cause toxicity and substantially impact the gut microbiome in mice at occupationally relevant doses”. Subchronic low-dose 2, 4-D exposure changed plasma acylcarnitine levels and induced gut microbiome perturbations in mice. Scientific Reports, 2019.
Although many of these studies pertain to occupationally exposed adults, they make the case that these pesticides are biologic poisons to humans.  And while one assumes that occupational exposure is greater than what the public would be subjected to from use of these chemicals in the Parley’s watershed, consumers of water from that watershed include fetuses, infants, and children.  They are at risk from orders of magnitude smaller exposure concentrations than for an occupationally exposed adult.

There is some evidence of synergism in genotoxicity between 2,4-D and dicamba.16  Perhaps synergism in its effect on plants is why the combination was selected, but synergism in efficacy on target plants also likely means synergism in human toxicity.

Overall cancer risks with pesticides in general

In an extensive review of the research published between 2017 and 2021, multiple types of cancer were associated with increased exposure to both insecticides and herbicides, with the likely mechanisms including genotoxicity, hormone disruption, oxidative stress, inflammation, and immune modulation.17  These mechanisms are not unique to pesticides, and few cancers are uniquely associated with pesticide exposures.  Rather the role of pesticides in triggering cancer is likely one of adding to the impact of other toxic environmental exposures.  But it should be noted that 70-90% of cancers are environmentally caused, the balance being genetic.18,19

In this review, two cancers showed the strongest relationship to pesticide exposure, acute myelogenous leukemia and colorectal cancer. The latter is appearing in dramatically increased numbers, especially in adults under age 50.  After steadily declining until mid-century, colon cancer rates have increased about 2% per year since. Adults born circa 1990 have double the risk of colon cancer, and quadruple the risk of rectal cancer compared to those born circa 1950. Colorectal cancer is the third most common cancer and second most common cause of cancer deaths worldwide, and young adults are more likely to be diagnosed with late-stage cancer. The extensive global adoption of GMOs, the increase in pesticides used with them, and the concomitant alteration of the gut bacterial population is certainly a possible contributing explanation to this ominous trend.21,22  








Appendix 

How EPA Fails to Protect the Public From Toxic Chemicals. 


“The ultimate effect of these institutional defects is that chemical risk assessments in the US and the EU have a safety bar for approval that is so low that regulators virtually never decline to approve a chemical. In contrast, the exact same institutions use standards for taking any chemical off the market that are so high that such an event nearly never happens. Yet if both standards were based purely on science, as they claim to be, both bars would be the same height…
Chemical risk assessments themselves are the problem”
---Jonathan Latham, PhD, 
the Cornucopia Institute



EPA’s methodology for determining hazard is deeply flawed

Below are fourteen reasons why EPA’s toxicology risk assessments (TRAs), acceptable daily intakes  (ADIs), and no observed adverse effects (NOAELs) fail to identify many health risks, and usually underestimate the toxicity of chemicals.

1. Virtually all toxicity data used by the EPA comes from “toxicology risk assessments (TRAs).” How TRAs, ADIs, and NOAELs originated is instructive. TRAs were first used by the EPA in 1975 under pressure from industry to dismiss health risks of one of the earliest known toxins, vinyl chloride, the same toxic chemical that made recent headlines with the train derailment in East Palestine, Ohio. The EPA felt like they could respond authoritatively if they could calculate the number of cancers that would be caused by exposing the population to vinyl chloride. Federal regulators then started adopting that technique with many other environmental controversies and disputes with industry, and that methodology continues largely unchanged today. This is the approach that polluting industries, chemical manufacturers, and unfortunately regulatory bodies use to assess whether a certain project such as citing of a pollution source, like a refinery or incinerator, or a chemical spraying program will create a public health risk. 

ADIs and NOAELs were developed for similar reasons in the 1980s, not as an organic outgrowth of the scientific evidence, but as a means of satisfying regulatory and political demands, primarily to provide justification for allowing pollution and contaminant exposures. All of this is an antiquated, inadequate and scientifically deeply flawed process. The makers of toxic chemicals and industrial polluters are content to see it continue because with supposedly hard, mathematical data, the risks of chemicals and contaminants are easily obscured.  

These mathematical calculations were, and still are, based on two assumptions. 1. That there must exist a threshold below which no systemic effects occur, and  2. That the relationships between exposure and toxicity are linear, i.e. monotonic. We now know both of those assumptions are often not correct, especially now that many chemicals are recognized as toxic primarily because they are endocrine disruptors, EDCs, which are harming health at extremely low, barely measurable doses.

Foundational to the science of toxicology is still a principle first advocated by the father of toxicology, Paracelsus (Theophrastus von Hohenheim), a 15th-16th Century Swiss physician, alchemist, and astrologer. His contribution to the Renaissance was the fundamental classic toxicology theory that “the dose makes the poison.” In other words, there is a threshold at which low concentrations of toxic substances no longer present a threat to human health and above that threshold, the harm is proportional to the dose. That is still the basis of modern-day toxicology and government environmental regulations. But that assumption, and the methodology based upon that assumption, was flawed when it was adopted in the 1970s, but medical science has made that clearly evident now. 

Regulatory toxicology testing primarily has consisted of high dose testing on adult animals, usually mice or rats, and subsequent testing at progressively lower doses in an attempt to establish a dose response model from which a threshold can be derived below which effects, usually death or cancer, could no longer be identified. 

This testing frame work is now increasingly recognized within the medical community as a pillar of misunderstanding and misinformation routinely used by industry, especially chemicals corporations to claim their products are safe and which leads to regulatory agencies approving their use. It is this regulatory framework that state and federal agencies lien on to exonerate their pesticide spraying programs as a “safe,” or “acceptable” risk to public health. 

2. Most of the research used in risk assessments is supplied by the chemical manufacturers themselves or from contract labs hired by the companies. The potential for corruption of that system is obvious, but starkly illustrated by the history of Industrial Bio-Test Labs (IBT). For three decades IBT performed one third of all the toxicology testing in the United States. Several of its executives were convicted in 1983 of extensive scientific misconduct for fraudulent research favoring industry.31,32 IBT had performed over 2,000 key product safety tests resulting in the release of 212 pesticides. After an extensive review in 1983, EPA determined that only 16% of IBT's testing results were valid.33 Only a tiny number of the invalid studies have been replaced, the agency admits, and most of those pesticides continue to be marketed, sold, and used.31 

As disturbing as this scandal is, the EPA process created in the wake of that scandal is even more so. EPA has established a research protocol called  Mutual Acceptance of Data (MAD), whose effect is to exclude truly independent, peer-reviewed scientific research, like from academia, in favor of industry produced research. 

Jonathan Latham, PhD, writes for the Cornucopia Institute, …“no EPA employee ever sets eyes on the original experiments or the primary data, and only a handful can access even the summarised results. This system has the consequence of excluding any formal possibility that whistleblowing on the part of Federal employees or FOIA requests (from outsiders) might reveal fraudulent or otherwise problematic tests. EPA calculatedly turned a blind eye to any potential future wrongdoing in the full knowledge that the chemical regulatory system it oversaw was systemically corrupt.” 

3. TRAs overlook the presence of non-monotonic dose-response curves, i.e. the relationship between dose and outcome is not necessarily linear. There are hundreds of studies that show non-linearity is also true for other thoroughly researched toxins like air pollution and lead. Non-linear dose response curves open the possibility that adverse health outcomes occur at concentrations below the classic toxicological no-observed-adverse-effect level (NOAEL). Indeed, numerous studies have shown that some toxins, especially EDCs, are actually more dangerous at lower concentrations than higher ones. Furthermore, these magical thresholds of safety don’t really exist even in those cases where the relationship is linear.

4. There are obviously numerous health outcomes beyond death and cancer that are more difficult or impossible to identify in animals, like infertility, immunosuppression, endocrine disruption, neurodegenerative diseases, altered behavior and subtle, reduced intellectual capacity, which are exactly the health outcomes of greatest concern with pesticides in general, and the specific herbicides that are proposed to be used in the Parley’s “restoration” project.

5. The impact of toxins on genetic and epigenetic integrity may show up in subsequent generations, even if they are not exposed. But examining subsequent generations are seldom part of the research.

6. The “safety factors” introduced to buffer for sensitivity variability between humans and between humans and other species (inter and intra-species differences) were arbitrarily established as multiples of ten based loosely on research of the 1950s. Very little research since then supports those arbitrary numbers. Those safety factors, ADIs, TRAs, and NOAELs virtually ignore the most crucial aspect of developmental neurotoxicity, the timing of exposure, intrauterine stages of organogenesis in particular.

7. There is increasing evidence that neurotoxicity can be very sex specific, something that is increasingly apparent in human studies, but seldom part of the animal studies done for risk assessments.

8. EPA methodology virtually ignores critical differences in physiology, metabolism, microanatomy, hormones, liver function, and enzyme production between fetuses, infants, children and adults. Chemicals crossing the placenta and affecting fetal development has been an investigative after-thought at best. 

9. TRAs are basically mathematical calculations. These calculations dramatically oversimplify very complex biologic, physiologic and molecular processes that don’t lend themselves to mathematical equations.

10. The assessments do not pass the acid test of scientific reproducibility. Two different “assessors” can come up with widely disparate results given the same input data, especially if they have different motivations___subjectivity rather than objectivity.  William Ruckelshaus, the former EPA director wrote in 1984, “We should remember that risk assessment can be like the captured spy: If you torture it long enough, it will tell you anything you want to know.”34 In 1991, the National Academy of Sciences wrote, “Risk assessment techniques are highly speculative, and almost all rely on multiple assumptions of fact -- some of which are entirely untestable.”35 

11. Through biological processes many toxic substances accumulate in organisms, concentrate in certain tissues of those organisms, and increase in concentration as they move up the food chain. Humans are at the top of the food chain and because our capacity to break down toxic chemicals is very limited, concentrations in our bodies usually increase over time. Lipophilic (fat-like) toxins will concentrate especially in human breast milk increasing the risk to progeny but that kind of exposure consequence is not addressed by EPA methodology. 

12. Classical toxicology assessments almost never attempt to evaluate more than one toxin at a time, and the regulations derived from those risk assessments are similarly singularly focused. The default assumption is that the hazard posed by each individual compound, tested out of context and in isolation, can predict the hazard of the entire complex mixtures of chemicals. Obviously, no one in America or anywhere on earth is exposed to merely one chemical. In fact, the chemical industry has mass produced about 350,000 different chemicals, most of which were introduced since WWII, We are now exposed to about 100 times more chemicals than just two generations ago.36

Furthermore, the potential for toxicity may be much greater than just the additive sum of all these chemicals individually. Specifically, synergistic effects from chemical interactions are quite possible, if not likely, which would significantly increase the potential for health hazards.37 For example, in Salt Lake City and many other areas, mosquito abatement pesticides are often used with a synergistic agent, PBO, that may increase the lethality of the chemical mix to insects, and the toxicity to humans by a factor of ten.

Under the absurd methodology of only considering one toxin at a time, a safe dose of aspirin, combined with safe doses of ibuprofen, Oxycontin, Toradol, Celebrex, acetaminophen, three glasses of wine, and a pint of Jack Daniels would all be considered individually “safe,” but in reality might very well add up to be lethal. When a supposedly tolerable exposure to diesel exhaust is combined with a tolerable exposure to cadmium, fluoride, lead, mercury, arsenic, glyphosate, naled, dicamba, and 2,4-D, the end result can be an intolerable health consequence. But the source of each of these toxins can claim to the community that their toxin is safe.

In 1978 Congress changed requirements for chemical manufacturers such that they would only be required to test “active ingredients.” Since then it is routine for toxicology experiments to only test exposure to the “active ingredient” in a product. This leaves an important loop hole. “Inactive” compounds, like adjuvants and surfactants, are often toxic as well, sometimes more so, and yet are exempt from testing, and the end product, the commercial mix of active and inactive ingredients, may not be tested at all. 

Furthermore after 1978, pesticide manufacturers were given the option of registering their commercial products “conditionally,” which allows them to sell them without complete safety data and thousands of pesticides entered the market through that gaping loop hole.38,39

13. Traditional toxicology assessments wrongly assume that we have a comprehensive understanding of the complexity of biological processes and chemical toxicity when in reality there are vast information gaps. Lack of knowledge cannot be equated with safety; it can only be equated with lack of knowledge. Much of that lack of knowledge is deliberately orchestrated by the manufacturers. The most basic information is not available on over 90 percent of the industry inventory of chemical products.  The Government Accountability Office says that 95 percent of the information given to the EPA by companies on their new chemicals are wrapped up in confidentiality claims, which makes them unavailable to regulators. Almost all the data that is available is supplied by the manufacturer whose obvious self-interest obscures objectivity. And the cumulative health impact of exposure to all these chemicals is ignored.

Manufacturers don’t even have to reveal enough of the chemical mix of their products to allow government agencies to track their spread in the environment or to independently test for toxicity.  The Toxic Substances Control Act (TSCA) requires manufacturers to submit safety data only if they have it. Most don’t, so EPA is left with computer models to predict whether chemicals will pose health problems, and no one believes that is adequate. Because of chronic underfunding and understaffing they are usually left with contracting out their review of the available science. In the overwhelming majority of cases they merely accept the conclusions of the contract reviewers.


EPA regulatory infrastructure has been captured by the chemical industry

Numerous books and investigative reports have documented corporate capture of government regulatory agencies (especially the EPA), Congress, state legislators, free market think tanks, and even academia using a Big Tobacco type strategy.  There are almost countless reports of EPA staffers being overruled by senior officials resulting in scientifically unwarranted favorable treatment for pesticides,  corporate influence over research, chemical company lobbyists killing unfavorable legislation, and even collusion with EPA personnel to defend specific pesticide products. The ten-part investigative report by The Intercept28 is just one of many alarming investigations. Contributing further to these highly compromised relationships is an ongoing revolving door of EPA scientists often moving on to work for industry and sometimes vice versa.  

Numerous individual scientists, journalists, and entire organizations drawing negative conclusions, or reporting unfavorable stories about their products, have become victims of vicious attempts by pesticide corporations to silence,  intimidate, smear, and punish them, including losing government and academic positions and funding. Corporate lobbyists have succeeded in enlisting members of Congress to help bully and defund their scientific detrattors.29 University departments have become too dependent on donations from agribusiness such that research truly independent of industry has severely contracted and scientists have been pressured to conform to corporate agendas. Court documents in the recent explosion of lawsuits against the manufacturers of pesticides like Roundup and chlorpyrifos add more proof to the case of corruption between industry, academia, and federal agencies, including the EPA. The awarding winning series, The Monsanto Papers,30 by the French newspaper, Le Monde, is another of the more widely known examples of this documentation.

Only undeniable health consequences and apparent toxicity after consumer use and wide spread environmental contamination of the products must be reported to the EPA. If this seems like closing the barn door after the horses have already escaped, bear in mind that before 1976, there was no barn door at all preventing or regulating chemicals that were unleashed upon the public.

Because of the obvious short comings of risk assessments, countries in Europe began embracing a more protective approach to toxic chemical exposures guided by the “precautionary principle.” The principle can be expressed this way. When there is reasonable evidence of harm, society is compelled to act to protect the public, rather than wait for scientific proof. This adoption of the precautionary principle was even written into the Maastricht Treaty that formed the European Union. Journalist Peter Montague describes this difference between European and American regulation of chemicals this way. The European model asks, “How much is avoidable?”  The American model asks, “How much harm is acceptable?”44 The United States’ approach prioritizes protection of corporations and chemicals rather than public health. The precautionary principle has not been allowed to enter the arena of US government regulation under either Democratic or Republican Administrations because of corporate pressure.  

The result has been wide spread, frank regulatory failures. And the failures started with original chemical safety law, the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA) passed in 1947 which governs  the registration, distribution, sale, and use of pesticides in the United States,  and the Toxic Substances Control Act (TSCA), passed in 1976, both virtually written by the chemical industry. Both laws were designed to prioritize approving chemicals, not protecting public health or the environment. TSCA allowed all 62,000 chemicals that were on the market at the time to remain so, unless the EPA found at some later time that they represented unacceptable risk. FIFRA requires that the EPA take into account “economic and social costs” and benefits of a pesticide in granting approval, opening an enormous door for vague and often unsubstantiated economic benefits to take priority over public health protection.

Furthermore, the law only allowed testing if information from the chemical makers themselves suggested it was likely to be dangerous. Moreover, the law allowed chemical corporations to claim just about everything was a trade secret allowing them to hide critical information from the public, regulators and even health care providers. As a result, EPA has only tested about 200 of the hundreds of thousands of industrial chemicals produced since WWII. For chemicals entering the market since 1976 they are also allowed unless EPA again determines they constitute unreasonable risk.43 But they only have 90 days to make that determination and hardly ever do they have all the data they need. The end result is virtually all the chemicals made by corporations will make it into the bodies of consumers. For example, despite it being an undeniable killer of tens of thousands of people, it is still legal to manufacture and sell asbestos.  

Regulatory impotence flows from the default assumption that industrial chemicals are safe, unless or until, unequivocally proven unsafe. Essentially human consumers are today’s guinea pigs of the chemical industry, just like the previous generation was for DDT, PCBs, asbestos, radiation and lead.  Once a dangerous product is put on the market, it is only withdrawn after it has already caused large scale, undeniable damage and/or death.

A foundational problem in this dynamic is the gross mismatch between a perennially underfunded government agency and the immense wealth of the corporations they are supposed to regulate.  To the extent that public health protection is actually the EPA’s priority, it is continually outfoxed, outmaneuvered, and far outspent by pesticide manufacturers to maintain their profitability.


Toxic chemicals, rarely withdrawn, but even then, easily replaced with new toxins

Industry plays chemical whack-a-mole with regulators and the public. In those rare instances where evidence stacks up implicating a chemical as a serious hazard, industry response follows a well-worn path. “By the time the scientific community catches up to one chemical, industry moves on to another and they go back to their playbook of delay and denial,” said Deborah Rice, a former EPA toxicologist who now works for the Maine Center for Disease Control and Prevention.40 

Industry has followed this path persistently from the outset. When DDT and organochlorides were found to be unacceptably toxic, industry replaced them with  malathion and chlorpyrifos. When they were found to also be toxic, they were was largely replaced by other organophosphates (OP). When the OPs were also found to toxic, they were replaced with neonicotinoids and pyrethroids. These chemical groups have also been found to be toxic. When glyphosate was found to be carcinogenic, paraquat was marketed as a safer alternative, but it’s connection to Parkinson’s was established 40 years ago. This ongoing merry-go-round of always replacing one toxic chemical with another that is also eventually found to be toxic verifies what is common sense: that chemicals toxic enough to be fatal to the microbiological world are inevitably found to be toxic to the macrobiological world.  DDT is one of the few pesticides to be withdrawn permanently from the market by EPA.  EPA now “manages” the registration of 16,800 pesticides, with 1,200 active ingredients. 

The end result is that there is virtually no pesticide too toxic for EPA to allow on the market place, and once there, it is almost guaranteed to remain there. Between 2000 and 2010 EPA has only forced four pesticides off the market, and only one since then.  By comparison, the European Union has banned or restricted 1,000 chemicals just since 2007. The EPA has approved 85 pesticides that have been banned or are being phased out in other countries,232 including some banned in countries like China and Brazil which are hardly known for robust environmental protection. In fact, recent documents reveal that the US EPA has been directly involved with chemical industry lobbyists in pressuring countries like Mexico to reverse their ban on certain pesticides.42

A few of many specific examples of regulatory failure and misconduct by EPA:

The use of aldicarb, one of the few pesticides designated as “extremely hazardous” by the World Health Organization and banned in 125 different countries around the world, was recently expanded by the EPA.  This is the same pesticide that was responsible for the largest known outbreak of food-borne pesticide illness in the U.S. when over 1,300 people fell ill after eating contaminated watermelons in the 1980s.  

Pentachlorophenol (“penta”), a pesticide used since the 1930s to preserve the wooden utility poles that hold electrical and telephone lines throughout the country. In 2015, penta was listed in Annex A of the Stockholm Convention, an international treaty designed to globally eliminate the most toxic and persistent chemicals ever used. The treaty has been signed and ratified by 184 countries around the world. The listing of penta, a potent carcinogen, on the Stockholm Convention essentially banned its use across most of the world. The U.S. is one of just a handful of countries that has not ratified this treaty and, thus, is not obligated to comply with its charge. Just last year, the EPA announced that it would finally be cancelling all uses of penta with a phaseout period of six years—to be completed in February 2027. When all is said and done, it will end up taking one of the richest, most powerful countries in the world 12 years just to do what the rest of the world has already achieved.

Endosulfan, a chemical listed in the Stockholm Convention and banned throughout much of the world in 2011, was only phased out in the U.S. beginning in 2016—five years later.
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