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Rachel Carson’s landmark book, Silent Spring, 
published in 1962 –53 years ago, has provided us 
with guiding principles, an affirmation of core 
values, routed in scientific understanding of 
biological systems that are central to the 
sustainability of our environment and our very 
existence.  

The Federal Pesticide Policy Context 
Rachel Carson 
52th Anniversary of Silent Spring 
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Complex Biological Systems 

 “By their very nature, chemical controls are self-
defeating, for they have been devised and applied 
without taking into account the complex biological 
systems against which they have been blindly hurled. The 
chemicals may have been pretested against a few 
individual species, but not against living communities.” 
 
 “To assume that we must resign ourselves to turning 
our waterways into rivers of death is to follow the 
counsel of despair and defeatism. We must make wider 
use of alternative methods that are now known, and we 
must devote our ingenuity and resources to developing 
others.”  –Rachel Carson, Silent Spring 



Framework for Moving Forward 

Ms. Carson has given us a life-long guide to 
understanding the effects of chemical-intensive 
practices, the importance of our relationship to 
nature, understanding chemical effects at the cellular 
level and resulting cancer, neurotoxic, genetic, and 
reproductive effects, and insect and weed resistance 
to chemical controls.  
  
But, most importantly, she gives us a framework for 
moving off the chemical treadmill of increasing 
chemical dependency. 
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What’s In A Pesticide? 
Active Ingredients are by nature biologically and chemically 
active against the target pest, be it an insect or fungus. By definition, 
these materials kill living things. 
 

Inert Ingredients are often as toxic as the active ingredient, 
although the law defines these materials as “secret business 
information.”  Inerts, often petrochemicals, like benzene, toluene or 
xylene, generally make up the largest percentage of a pesticide 
formulation. Inerts are the solution, dust, or granule in which the 
active ingredient is mixed. Inerts generally make up the majority of 
the pesticide product formulation. 
 

Contaminants and impurities are often a part of the 
pesticide product and are responsible for the product hazards. Dioxins 
are contaminants in pentachlorophenol, created as a function of the 
production process. 
 

Metabolites, often more hazardous than the active ingredients, 
are breakdown products which form when the pesticide mixes with 
air, water, soil or living organisms. 
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Assessing FIFRA 
The Federal, Insecticide, Fungicide, and Rodenticide Act 
(FIFRA), the nation’s primary law facilitating pesticide 
registration, provides an inadequate framework: 
 

 Risk Assessment Flaws 
 Conditional Registration 
 Unreasonable Adverse Effects 
 Lack of Efficacy/Essentiality Consideration 
 Inadequate Labels and Enforcement 
 Emergency Exemptions and Special Local Needs 
 

Solutions needed for improved application of FIFRA 
standards in general, and especially for pollinators. 
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 Risk Assessment Flaws. Facilitates ‘dose makes 
the poison’ theory of harm and maximum tolerated 
dose experimentation – foundation of the regulatory 
review process. Little to no attention paid to pesticide 
mixtures, synergy, or low-dose exposures.  
 

 Conditional Registrations. Insufficient data under 
the “identical or substantially similar” procedures; 
results in lack of required data, little oversight and 
follow-up. 
 

 Unreasonable Adverse Effects. With emphasis on 
taking into account “economic” costs and benefits, 
assessments minimize or ignore detrimental impacts 
on whole ecosystem and externalities.  

Assessing FIFRA 
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Complexities Not Addressed 

 Mixtures 
 Synergistic effects 
 Inerts, metabolites and contaminants 
 Endocrine disruption 
 Assumes 100%  compliance 
 Arbitrary exposure assumptions  
 No monitoring of adverse effects 
 Additional margin of safety 

sometimes arbitrary 
 Uncertainties/limitation of risk 

assessment not disclosed on products 
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 16 are likely, probable or 
possible carcinogens 

 17 are known or suspect-
ed endocrine disruptors 

 12 are linked to birth 
defects 

 21 are reproductive 
toxicants 

 25 cause kidney or liver 
damage 

 26 are 
sensitizers/irritants 

30 Commonly Used Lawn Pesticides 
Health Effects 
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 30 are toxic to fish and 
other aquatic life 

 29 are toxic to bees 

30 Commonly Used 
Lawn Pesticides 

 19 are groundwater 
contaminants 

 22 are toxic to birds 
 



Environmental Impacts 
Aquatic microogranisms & plants 
– disrupts foundation for aquatic 
ecosystems 
Amphibians – global decline, gender-
bending 
Fish – kills, intersex & other symptoms of 
endocrine disruption 
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 Frog deformities 
have been linked to 
a number of 
pesticides, including 
atrazine, glyphosate, 
and other 
herbicides. 

Chronic poisoning 
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 Herbicides can cause 
a reduction in habitat 
or food, such as 
milkweeds used by 
monarch butterflies. 

 Systemic insecticides 
can harm pollinators, 
including honey bees 
and wild bees. 
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Indirect effects of pesticides 
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For More 
Information… 

 
Pesticide-Induced Disease Database 
http://www.beyondpesticides.org/health 
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Pesticide-Induced Diseases 
Beyond Pesticides’ Pesticide-induced Diseases Database 
includes: 
 
 Over 760 entries of studies that link labeled uses of 
pesticides (as instructed) to public health diseases:  
 
 cancer, reproductive problems, neurological and immune 
system damage, Alzheimer’s, Parkinson’s, diabetes, asthma, 
and learning disabilities.  
 
 When a Stanford University study finds, as it did in 
September, 2013 that the body burden of dozens of pesticides 
that we now all carry are not clinically linked to adverse 
effects, researchers need to be asked to study the wealth of 
epidemiologic studies that link use to disease. 
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 Lack of Regulatory Attention to Pesticide Efficacy. 
While efficacy data must be developed by registrants, only 
efficacy data for public health uses are reviewed. 
Marketplace determines benefits.   
 

 Labels and Use Designations Become the Default 
Safety Standards. Cautionary label information on timing 
of application does little to prevent long-term, sublethal 
and residual effects. Compliance enforcement lacking. 
  

 Experimental and Emergency Exemptions. Allows 
unregistered pesticide uses on a case-by-case basis for 
“significant economic loss,” even though reasons for use, 
such as pest resistance, is predictable.  

Assessing FIFRA 

16 



Glyphosate – Human Health 

 Presents both acute and chronic 
risks. 

 Acute: swollen eyes, face, joints; 
facial numbness; burning and/or 
itching skin; blisters; rapid heart 
rate; elevated blood pressure; 
chest pains, congestion; coughing; 
head-ache; and nausea. 

 Chronic: Cancer, fetal 
development, kidney/liver 
damage. 

 Modifies DNA functioning. 



Glyphosate - Cancer 

 According to Int’l Agency for Research on Cancer: 
Identified as having “sufficient evidence of carcinogenicity” 
in laboratory studies – Group 2(A). 
 

 According Strongest link to non-Hodgkin lymphoma 
– Agricultural health study 
–  in 1999 identified 2.7x increased likelihood. 

 
 According Controversy – IARC evaluated glyphosate products 

in formulation, not simply technical grade ingredient 
– Rising concerns over inert ingredients in products like 

Roundup. 
– Studies find POEA (polyethoxylated tallowamine) can 

damage human cells. 
 

 



Glyphosate –Environmental Health 

 Directly impacts a variety of  
nontarget animals: beneficial 
insects, earthworms, benthic 
organisms, fish. 

 Amphibian exposure to 
Roundup resulted in shape 
changes. 
– Induce antipredator 

morphology 
– “Can cause extremely high 

rates of mortality to 
amphibians.” 

 
 



Glyphosate – Resistance  

 Directly Overwhelming evidence that glyphosate 
 leads to weed resistance. 
 
 Directly Increased reliance leads to “emergency” 
 events. 
 
 2014: Texas cotton farmers push for emergency 
 exemption to use propazine. 

– Denied based on potential groundwater 
contamination. 
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Glyphosate – Environmental Fate 

 Glyphosate half-life: 
– In water: 70 to 84 days 
– In soil: 47-174 days 

 
 Found in honey samples by Boston University and FDA testing 

– FDA “Difficult to find blank honey that does not contain 
residue” 

– Lawsuit launched to address “natural” labeling, expose 
ubiquity of chemical in our environment 



Neonicotinoids – Chemical Properties 

 Systemic insecticides  
– Taken up by a plant’s vascular system and expressed in 

pollen, nectar and guttation (dew) droplets 
– Persistent in the environment  

 
 Often applied to corn seed 



Neonicotinoids – Pollinator Health 

 Overwhelming links to pollinator declines 
– Impair memory, foraging, immune system, 

reproduction, and survival 
 Early 2016: EPA admits neonic imidacloprid 
 is acutely toxic to pollinators 
 2015-2016 Colony Loss Survey finds 44% of 
 commercial beekeeping colonies lost  
 Effects not limited to commercial honey 
 decline.  

 
 





Neonicotinoids – Effects on Other 
Wildlife 

  American Bird Conservancy: Single  neonic-coated 
 seed “enough to kill a  songbird.” 
  Late 2016: Health Canada announces intent to cancel 
 neonic imidacloprid due to risks to aquatic i
 anvertebrates. 
  Delays in metamorphosis in wood frogs. 
  “Concentrations of imidacloprid detected in streams, 
 rivers, lakes and drainage canals routinely exceed 
 acute and chronic toxicity endpoints derived for 
 freshwater invertebrates.” (EPA 2017 risk assessment) 

 
 

 



Neonicotinoids – Trophic Cascade 

 2015 Penn State study: Soybeans were treated with 
 the neonicotinoid thiamethoxam. 

 
 The seed treatments had zero effect on pest slugs, 
 and instead predators, impairing or killing >60%. 

 
 This resulted in a loss of crop due to a decline in 
 beneficial insect predators and an increase in pest 
 slug population. 



 Glyphosate (Roundup)  
Most widely used herbicide. Classified as causing cancer 
in humans based on laboratory animal studies by the 
International Agency for Research on Cancer (WHO), 
March 2015. 
 

 Neonicotinoid Insecticides  
Most widely neonics determined to pose unacceptable 
hazards to bees by the European Union, European Food 
Safety Authority; suspended use in agriculture, 2013, 
European Commission recently proposed to make 
suspension permanent. 

At Odds with 
International Findings 
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 Incentivize use of non-toxic systems, with acceptable 

materials.  
 

OR 
 

 Institutionalize products and practices with acceptable 
risks –based on risk assessments with inherent 
limitations. 
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Incentivizing Safer 
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 Requires Organic Systems Plans for agricultural 
producers, evaluated through certification system; 
default against synthetic inputs; establishes National List 
of Allowed and Prohibited Substances –compatible 
synthetic inputs based on life cycle analyses, protecting 
against adverse health and environmental effects.  
 

 Operates with definition: “Organic agriculture is an 
ecological production management system that 
promotes and enhances biodiversity, biological cycles 
and soil biological activity. It is based on minimal use of 
off-farm inputs and on management practices that 
restore, maintain and enhance ecological harmony.” 

A Systems Approach: Organic 
Foods Protection Act (OFPA) 
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Conventional 
chemical-
intensive vs. Organic 

30 30 30 
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Washington State University 2016 Study: 
Numerous benefits from organic production  

Reaganold, John and Jonathan Wachter. 2016. Organic agriculture in the 21st Century. Nature 
Plants. 2. 15221. http://www.nature.com/articles/nplants2015221  

An organic turfgrass system also: 
 Improves soil quality  Minimizes energy use  Increases biodiversity  Minimizes water pollution  
 Minimizes pesticide residues  Reduces worker exposure to pesticide residues  Improves 
ecosystem services  Equal or less cost in the long term while maintaining quality landscapes 
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Soil Chemistry Basics 

• pH (Acidity or Alkalinity) 
• Nutrient Management 
• Organic Matter (OM) and Cation Exchange  

Capacity (CEC)  
 
 



Soil Biomass and Microorganisms 

• Soil biomass is the foundation upon which our 
nutrient program is based.  

• In taking a “feed the soil” approach, soil microbes are 
at the heart of our management strategy.  

• Natural, organic fertilizer is broken down by the 
microbial life to nutrients for the plant.  

• Synthetic fertilizers by their nature, and with high 
salt content, compromise the activity of the life in 
the soil.  



Managing the Biomass 

• Compost Tea 
– Large number of microbes to soil 

• Humates 
– Builds healthy soil;  Increased organic matter which helps to reduce N loss 

through leaching; Contains carbon as an energy source for microbes; Improves 
soil structure, aggregation, water infiltration, aeration, and water-holding 
capacity; Increases nutrient availability to the grass plant; Facilitates mineral 
breakdown; Increases microbial activity; And, helps with root growth and 
penetration, and chlorophyll density 

• Compost 
– Increases soil organic matter; When combined with over-seeding, enhances 

germination and establishment; By virtue of its neutral pH and healthy 
microbial population, helps buffer the soil and counteract naturally  
acidic soils without the use of lime; During decomposition, continues  
to release nutrients 
 

 



Transition Period 

• When moving from a conventional program to a 
natural one, the length of transition is directly 
related to the intensity of current and past 
management practices and the overall turf quality. 

• After years of synthetic, water-soluble fertilizers with 
high salt levels, the soil microbiology has been 
bypassed and somewhat compromised. 

• Don’t expect a collapse or failure. 
 



Fertility and Turfgrass Nutrition 

• Nitrogen (N), Potassium (K) and Phosphorus (P). 
• Nitrogen not just from liquid fertilizer, also from 

compost topdressing, compost tea and humic 
substances, microbial inoculants, and grass clippings. 

• Synthetic fertilizers provide “quick green-up,” but 
pollute and require many applications. 

• Organic fertilizers work with soil microbial life. 
 



Cultural Practices 

• Irrigation 
– Deep watering 

• Cultivation 
– Need non-compacted, aerobic soils 

• Over-seeding 
– Maximum density of grass suppresses weeds 

• Mowing 
– 3 inches 



To follow, report with: 
 
• Soil Test Data by site  
• Site Photos  
• Recommendations by site 
• Management schedule by site 
and 
• Staff Training 

  



The Importance of Local Action 



 Local Authority Upheld under FIFRA. U.S. Supreme 
Court in 1991 ruled that FIFRA does not preempt local 
jurisdictions from restricting the use of pesticides more 
stringently than the federal government. 
 

 State preemption laws effectively deny local 
protection when a community decides that minimum 
standards set by state and federal law are insufficient. 
While seven states do not preempt local authority, 43 do 
so.  

 

  

Local Authority 



Skagway, Alaska 
Pesticide Ordinance 

 Prohibits sale and use of 
neonicotinoids to protect 
pollinators and “persistent 
herbicides” to protect water 
quality.  

  Creates a list of restricted 
pesticides based on hazard 
criteria. 

 Encourages private landowners 
to practice organic land 
management. 

 



Allowed Materials List 

(i) the National List of Allowed and Prohibited Substances 
of the Organic Foods Production Act (OFPA), passed by the 
U.S. Congress in 1990 and overseen by a stakeholder board 
created by the statute, the National Organic Standards 
Board (7 C.F.R 205.601 and 602), and; 
 
(ii) the U.S. Environmental Protection Agency’s list of 
exempt pesticides, Section 25(b) of the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA) (40 C.F.R. 152.25).   

 







Takoma Park, Maryland 
Safe Grow Act 

 Generally restricts the use of cosmetic 
lawn pesticides on both private and 
public property throughout Takoma 
Park based on hazard criteria.  

 
 Information rich educational website 

to assisted in the implementation of 
this ordinance. Available here: 
https://takomaparkmd.gov/initiatives/
safegrow/  

 

https://takomaparkmd.gov/initiatives/safegrow/
https://takomaparkmd.gov/initiatives/safegrow/


Montgomery County, Maryland 
Safe Grow Act 

 Restricts pesticides on private and public 
 lawns to organic compatible materials.  
 
 Allowed Materials List. The Executive must 
include in the regulations adopted under this section 
a list of acceptable pesticides, known as the Allowed 
Materials List. The list is limited to: 
(A) Allowed materials under 7 CFR 205.602 that 
implements the Organic Foods Production Act; 
(B) 25b listed pesticides under the Federal 
Insecticide, Fungicide and Rodenticide Act (FIFRA). 
 
 Education Campaign. Requires informational 
material where pesticides are sold. PSA campaign 
over radio, public television, transportation, etc.  
 



Ogunquit, Maine 
Pesticide Ordinance 

 Prohibits “the use or application of 
chemical pesticides,” except for 
those classified by EPA as exempt 
under FIFRA list 25b and those 
permitted by the Organic Materials 
Review Institute on private and 
public property.  

  Defines natural lawn care as, “An 
extension of the principles and 
practices of organic agriculture to 
the care of turf and landscape.” 

 Exemptions for agriculture, 
disinfectants, swimming pool 
supplies, etc.  

 



South Portland, Maine 
Pesticide Use Ordinance   

 Applies to all “turf, landscape, and outdoor pest 
management activities in the City.” 
  
 Guided by Allowed Material List similar to 
Montgomery County, MD. 
 
 Education campaign includes requirement that 
informational material be placed where pesticides 
are sold. PSA campaign over radio, public television, 
transportation, etc.  
 



Retailers Making 
the Switch to 

Organic 
 



 Prohibits the use of pesticides on 
property owned by the county. 

 

 Exempts the use of larvicides and 
rodenticides as public health 
measures or by a mandatory 
finding by the Department of Public 
Works (DPW). 

 

 Adopts an Integrated Pest 
Management (IPM) program for the 
county and requires DPW to 
provide training in IPM. 

Cuyahoga County, Ohio  
IPM Ordinance  
(Ordinance No. 0211-0047) 
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Camden, Maine 
Pest Management Policy 

 Establishes “allowable products” to be 
used on town-owned land.  

 Creates a pesticide advisory committee 
to assist with program 
implementation. 

 Requires personnel involved in 
landscape maintenance or outdoor 
pest control to receive regular training 
on organic land care. 

 



 Prioritizes the use of organic 
pesticides on parks, fields, 
playgrounds, and other City 
properties and rights of way 

 Permits the use of EPA registered 
pesticides only when deemed 
necessary to protect public health 
or economic loss, and other 
methods have proven ineffective 

Irvine, California 
Organic Amendment to IPM Policy 
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Growing Trend Across the Country 
Beyond Pesticides’ Map of U.S. Pesticide Reform Policies highlights 120+ community initiatives  

that reduce or eliminate pesticide use in land care 
 

bit.ly/PesticideReformMap  



Can anyone believe it is possible  
to lay down such a barrage of poisons  

on the surface of the earth  
without making it unfit for all life? 

 

Rachel Carson 
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Jay Feldman 
Executive Director 

Drew Toher 
Community Resource and Policy Director 

701 E Street SE 
Washington DC 20003 

202-543-5450 
jfeldman@beyondpesticides.org 

dtoher@beyondpesticides.org 
www.beyondpesticides.org 

Contact 
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