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This is a challenging topic

* | will be using lots of technical terms/examples
e Resources exist that explain these in more detalil

* | will try to base comments on facts and limit my opinions

* | have gotten my information from these sources
* National pesticide information center (http://npic.orst.edu/)
* Environmental Protection Agency

* If you have other facts you would like to share with the
group, | will provide time at the end of my presentation

e | will ask the source of this information


http://npic.orst.edu/

Please answer these survey questions

1. Do you use glyphosate?
* If yes, how often

2. Are you concerned about potential health issues
related to glyphosate use?

3. How well do you understand the toxicity of
glyphosate?



Outline for presentation

* Overview glyphosate properties
* how it works in plants
e How it works in animals

* Discuss basic principles of toxicity
* Acute
* Chronic

* Talk about cancer
 Why different people have different opinions

* Discuss risk of pesticide use
* Provide useful resources to use



Lots of information is available that creates strong
opinions
not all are based on facts....

One example

* Knowing how the cancer rate has soared in the USA over any other
country.......... (I don’t use).... chemicals....... | won’t have to worry
about my health being affected by how | keep my home & garden—
nor the health of my kids (or someday grandkids), pets, & friends.

* You will never convince me that chemicals (also discusses GMOs)
are the way to go.
* ...... the bees are dying, the frogs are mutated, and people are getting

cancer, as well as other diseases, due to the food they eat and the
environment they live in.
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What about environmental impacts?

e .....the bees are dying, the frogs are mutated, and people are
getting cancer, as well as other diseases, due to the food they
eat and the environment they live in.

* Lots of things have changed in our world over time. Just
because more pesticides are used, does that mean they are
the cause?

* Electronic equipment use,Cell phones/towers, New medicines

* Data is collected on this, use data, not claims to determine
Impact



Be cautious of correlation figures like these

http://tylervigen.com/spurious-correlations

Divorce rate in Maine
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Per capita consumption of margarine (US)
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BINGO!

PEOPLE WHO DIDN'T

HAVE A STECKE WEEE
MORE LIKELY TO DEINK

SOY LATTE ON TUESDAY

THAN GREEN TEA DAILY

OR THE OCLASICNAL
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HELFP ME
OLIVE DUNN!

EVERYONE
SHOULD DEINK
LOTS COF
SOY LATTES!
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Disclosures before | begin talking about
glyphosate

* | am a weed scientist, not a toxicologist

* | have been funded in the past by Monsanto

* Evaluating effects of glyphosate, acetochlor on establishing and
established alfalfa last 10 years

* Like others | have strong opinions about this topic.

* My goal is to demonstrate what is known and not known and
what data exists on the toxicity....
* Science-based information....



What is Glyphosate?

* Herbicide discovered in 1950s, used since
1970’s

* Active ingredient in many herbicides (Roundup)

* Most widely used pesticide in United States
* >250 millions lbs applied annually
* Agriculture accounts for 90% use
* Non-Agriculture accounts for 10%use




How it works in plants

Dandelion 3 weeks after application

 Disrupts the shikimate acid
pathway that leads to the
production of aromatic amino
acids

* As a result protein development
ceases and plants stop growing
and eventually it dies




How it works in animals

 Different pathway as animals don’t have the
shikimate acid pathway

* Only plants and some micoorganisms

* Unknown
* Implicated to be an endocrine disruptor

 Surfactant in some formulations may be cause
of higher toxicity in animals.

* polyoxyethyleneamine or polyethoxylated tallow
amine (POEA)




What do we mean by toxicity?

* Merriam —Webster defines toxicity as:

the quality, state, or relative degree of being
poisonous

* Toxicity can vary based on many factors
* potency of the chemical
* length and type of exposure
 type of population
* individuals (allergic reaction)
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Let’s compare two known toxic substances

Cyanide Lead
* 1.5 mg/kg ingested is * 450 mg/kg ingested is
typically lethal typically lethal
e Much more lethal when * Ingestion most common,
inhaled vs ingested, not very but inhalation most lethal.
lethal when on skin Not common for dermal

exposure to be lethal.



The dose makes the poison

* Toxicity = Concentration substance x duration of the
exposure.

* Example: Alcohol: Increases result in predictable increases
in alteration of consciousness (signs of inebriation).

* Acute/short-term toxicity = exposed to it and a visible
symptom is immediately seen

* does not reflect any effects from long-term exposure

WISCONSIN @
AWESOME.

* Chronic/long-term toxicity = Symptoms appear over L-

longer periods of repeated exposure




A Typical Dose/Response Curve
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Follow the arrows to see how the percentage of deaths is used to figure out the LD50 (the
dose representing death of 50% of the treated organisms).



What is the acute toxicity of glyphosate to
animals?

* Rarely are substances tested on humans, so we rely on animal testing

* Acute toxicity is considered very low for glyphosate

* Oral LD50 (In comparison caffeine LD50 for rats 368 mg/kg )
* inratsis > 4,320 mg/kg, in mice >than 10,000 mg/kg and in goats > 3,530 mg/kg
* in three formulated products ranged from 3,860 to > 5,000 mg/kg in rats.

* Dermal LD50 (In comparison caffeine LD50 for rats >2,000 mg/kg )
* in rabbits is > 2,000 mg/kg.

* Inhalation LC50 (In comparison caffeine LD50 for rats 4.94mg/l )
* Inrats > 4.43 mg/L based on a 4-hour, nose-only inhalation study.21
 for two formulated products in rats >1.3 mg/L and 3.2 mg/L in rats



What is the acute toxicity of glyphosate to
humans?

* Acute toxicity is considered very low for glyphosate
* Oral

* Review of 80 intentional ingestion cases

e Symptoms: gastrointestinal effects, dysphagia or difficulty swallowing.
» Seven cases resulted in death (9%)

e Dermal

* Roundup®, containing 41% glyphosate, was applied to the skin of 204
male and female volunteers. No sensitization was observed.

* Inhalation
* Inhalation may cause oral/nasal discomfort, throat irritation



What is the chronic toxicity of glyphosate
to animals?

* Dogs were fed capsules containing 0, 20,100, or 500 mg/kg/day of glyphosate for
one year.

e RESULT: No effects were observed.

* Male rats were fed a diet containing glyphosate at 89, 362, or 940 mg/kg/day and
females were similarly fed at concentrations of 113, 457, or 1183 mg/kg/day for 2

years.
* RESULTS:
* In the high-dose female group, researchers observed decreased body weight gain.

* In the high-dose male Eroup, researchers observed decreased urinary pH, increased evidence
of cataracts and lens abnormalities, and increased liver weight.

* No effects were observed in the low-dose and mid-dose groups.

* Rats were fed diets containing glyphosate at doses of 0, 100, 300, or 1000
mg/kg/day for two years.

* RESULTS: After 52 weeks, some rats in the two highest dose groups had enlarged salivary
glands with cellular changes.



What is the chronic toxicity of glyphosate
to humans?

* Collected urine samples over 8 months from workers at two forestry
nurseries where glyphosate was used for weed control.

* RESULTS: No glyphosate was detected in any of the 355 urine samples.

* Five forestry workers sprayed glyphosate for 6 hours a day over the course
of a week.

* RESULTS: No differences were found in medical examinations and laboratory testing
performed on the workers following pesticide application.

* Collected urine samples from farm families in South Carolina and
Minnesota
* RESULTS:

* On the day of application, 60% of farmers had a detectable level of glyphosate in
their urine of at least 1 ppb. (average was 3 ppb with a maximum of 233 ppb)

* Mean urinary concentrations of glyphosate were higher in farmers who did not use
rubber gloves during application.



What about cancer?

* In 2015: Implicated as potential to cause cancer by IARC
(International Agency of Research on Cancer).
 Specialized cancer agency of the World Health Organization
* No regulatory function

* Determined to not likely be carcinogenic/cause risk to
humans by
* Environmental Protection Agency (2017)
e European Food Safety Authority (2015)
* Joint FAO/WHO Meeting on Pesticide Residues (2016)

* FAO = United Nations Food and Agriculture organization
* WHO = World Health Organization



Why the differences in conclusions?

* Different people summarizing the information with different
processes
* |ARC: Invited experts
* EPA/European Union: In house scientists

* Different approaches

* |ARC evaluates if a compound is carcinogenic without considering use
patterns

* Regulatory groups include use patterns



Specific Differences between IARC and EU findings

e Positive evidence observed in some case-control studies but not
confirmed by cohort studies, was considered sufficient by IARC to
conclude on “limited evidence” in humans.

* “the majority of the experts concluded that the epidemiological
evidence was very limited, and insufficient for classification.”

* |ARC concluded that the limited evidence in humans was supported by
sufficient evidence in animals.



EPA recently released an updated Review

of glyphosate (December 2017)
OUT FOR COMMENT

» “Reevaluated the human carcinogenic potential of glyphosate, which
included a weight-of-evidence evaluation of data from animal toxicity,
genotoxicity, and epidemiological studies....... The Agency concluded that
glyphosate should be classified as “not likely to be carcinogenic to

humans.”

* It should be noted that some of the studies assigned a low quality ranking in the
current evaluation were included in the recent evaluation by IARC.

* |n most instances, these studies reported effect estimates for total pesticide exposure
and/or assumed glyphosate exposure without collecting glyphosate-specific exposure

information.



EPA assigned tolerances for glyphosate

exposure (required to regulate)

 acceptable daily intake of glyphosate (plus
metabolites of glyphosate) for humans ( ADI,

cPAD) = 1.0 mg/kg/day

* Previous studies have listed it at 1.75 mg/kg/day.

 Estimated potential human intake of
glyphosate from food, air, water to see how
close ingestion was to this value

* Very conservative estimate

e Assumes 100% of crop treated, residues were at max
tolerance level, many more estimates

All age classes
<1vyrold
1-2 yrs old
3-5yrs old

6-12 yrs old
13-19 yrs old
20-49 yrs old
50-99 yrs old

14
23
21
15



How Much Glyphosate is in our food?
Google search results

A é ' :_s,‘:- glyphosate concentration in food Q,

All News Shopping Images Videos More Settings Tools

About 637,000 results (0.49 seconds)

Glyphosate Testing Labs | Instruments & Products | pickeringlabs.com
[ad) www.pickeringlabs.com/ ¥

Speak with an Expert! Water Testing & Glyphosate Analysis.

Guaranteed Reliability - Serving Over 25 Years - Designed to Specification - Worldwide Manufacturer

Alarming Levels of Glyphosate Contamination Found in Popular ...
https://detoxproject.org/alarming-levels-of-glyphosate-contamination-found-in-popul... ~

Nov 14, 2016 - Glyphosate, the world's most widely used herbicide linked to Monsanto's Roundup
Ready genetically engineered crops, has been found at alarming levels in a wide range of best-selling
foods across the U.S., Food Democracy Now! and The Detox Project announced Monday. The results
published in this ...

Glyphosate in Food and Water - The Detox Project
https://detoxproject.org/glyphosate-in-food-water/

Glyphosate-based formulations are the most widely sold and used pesticides globally. Glyphosate is
virtually everywhere in the food chain. As a consequence, glyphosate is regularly detected in human
urine. At these levels and even below, several converging lines of research in laboratory animals
suggest that ...

Glyphosate in Food | BestFoodFacts.org
https://www.bestfoodfacts.org/glyphosate-in-food/

Sep 13, 2017 - It is extremely concerning that we are being told by experts in the field of agriculture that
the levels of glyphosate present in foods is "quite safe". No amount of poison in any food is safe to
consume, especially when we are talking about the presence of this toxic substance in a large number
of food products ...
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e Scientific studies have measured
and found it present in food.

* amounts vary depending on use

* residue limits of glyphosate have
been reviewed by the European
Food Safety Authority in 2015

* range from 0.025 to 2 mg kg™t in
different food sources (EFSA 2015).

* Some experts estimate that dose
does is below the threat

e (Williams et al. 2000).

* Others disagree
 Bghn et al. 2014


https://link-springer-com.ezproxy.library.wisc.edu/article/10.1007/s11356-016-7425-3#CR42
https://link-springer-com.ezproxy.library.wisc.edu/article/10.1007/s11356-016-7425-3#CR126
https://link-springer-com.ezproxy.library.wisc.edu/article/10.1007/s11356-016-7425-3#CR20

So groups disagree on the result.....

* How are you supposed
to interpret this

* Many groups have

agendas...
* Industry
* Not for profit
* Even some scientists....

— GLASBERGE

werw.glasbergen.com

“Aren’t there enough problems in the world already?”




Who is the greatest quarterback in Green
Bay Packers history?

o




Let’s assume that glyphosate is cancer
causing/carcinogen. What else is listed?

* IJARC LIST of of products known to be carcinogens

* 112 compounds

* Includes:
e Alcoholic beverages (ethanol)
* Diesel engine exhaust
* Consumption of processed meats

e Solar radiation
* Tobacco (smoke, first or second hand)

 Wood dust

* Glyphosate is listed as “probably carcinogenic”



Need to be careful about the details, the
media doesn’t help....

| . | What are the details of the report:
WHO report says eating processed meat is carcino-

genic: Understanding the findings * The amount ingested matters
QO0Q: = = * 50 g/day (0.1 Ibs)

Last week the World Health Organization (WHO)’s International Agency for Research on ° P u tt' N g t h e r| S k | nto p ers p e Ct |Ve .
Cancer (IARC) announced that consumption of processed meat is “carcinogenic to humans ( : . )

(Group I),” and that consumption of red meat is “probably carcinogenic to humans (Group A merican cancer SOC | ety

2A).” The report differentiates the two meats as follows: ¢ | |fet| me r|Sk CoO | on canceris 5%

* |f eat more than 50g/day processed
meat would raise lifetime risk to 6%.

e Processed meat — meat that has been transformed through salting, curing, fermentation,

smoking, or other processes to enhance flavor or improve preservation

¢ Red meat — unprocessed mammalian muscle meat such as beef, veal, pork, lamb, mutton,

horse and goat meat * Size of risk is different for each
| | compound
Consumption of processed meat was classified as carcinogenic and red meat as probably ° 34’000 deaths per yea r tO h |gh

carcinogenic after the IARC Working Group — comprised of 22 scientists from ten countries — .
| . o | processed meat intake
evaluated over 800 studies. Conclusions were primarily based on the evidence for colorectal

‘h B L A s * 1 million deaths per year attributable
;h Case  Whole Words 1 of 267 matches to tObaCCO SmOke.




If glyphosate does pose some risk, how should we

approach it?
FIRST

e Determine the level of risk
for your use:

* Frequency of use
* Amount used

* Method of application
(exposure)




Examples of high vs low risk pesticide use

HIGH Risk LOW Risk

* high toxicity substance * Low toxicity substance

* Environmental & Human Health * Environmental & Human Health
* Not using proper Personal * Using proper Personal Protective

Protective Equipment (PPE) Equipment

* Applying frequently * Applying rarely
* Broadcasting, * Not broadcasting

e applying in conditions where * Applying in conditions where

exposure is likely exposure is NOT likely



If glyphosate does pose some risk, how should

we approach it?
SECOND

* Determine benefit from using
* Economic
* Environmental
* Human health




If glyphosate does pose some risk, how should

we approach it?
THIRD

* Evaluate alternatives and document why you didn’t
use

* Write it down so you can share with others if interested



Example of documenting selection process
chose to use glyphosate to control garlic mustard in the
wooded areas

e Evaluated effectiveness
 Consulted UWEX extension factsheet that rated it effective

* Limit to environment/vegetation

 Made application in early spring before most other species germinated to limit
impact

* Spot treated, so limited herbicide use/exposure
* Followed label restrictions

* Other methods evaluated
* Hand pulling (didn’t have people, didn’t want to disturb soil increase other weeds)
e Other herbicides, could have used others but more expensive, residual activity



Communicate information

* Most people don’t understand why you made the decision to
use pesticides
* Time to explain your logic can change people’s minds

* Be prepared to mention your sources for information

* Don’t argue facts with people, state where you got the information
* UWEX
* DATCP
* EPA

* Don’t be afraid to say you don’t know the answer to something
* Utilize experts to help!



Example of how to communicate

* Douglas County has passed an ordinance making it illegal to apply
pesticides on public lands

* County forests/woodlands are being over-run by invasive shrubs

* Bush honeysuckle
* Buckthorn

« Attempting to control with grazing (goats), spending SSS over three
years with limited success.

* We were contacted by county forester to help compare herbicides as
an alternative tool
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We were then contacted by the newspaper

* All people involved in the treatments were communicating
and on the same page
* Local UWEX county agent

e County staff
* My staff

* Gave reporter all the critical information they requested in a
timely fashion

* Were looking for “questionable behavior”

* Offered to have public meetings to answer questions



Then had local meeting to discuss the issue

* Local staff came prepared with information/data to support our efforts

* Applied Garlon 4 (triclopyr) to 15,000 ft2 of the woods.
* We applied the two treatments (cut surface vs foliar) to individual plants.
* used 3.9 fl oz across both areas (small amount).

* estimate cost for application : $76/A for the foliar and S91/A for cut
surface.

* Compare to the $2,000 per acre cost (annually for grazing)

* Currently measuring impact of methods on target and non-target
species



The best thing we did was inform our
applicators/field staff about the potential issue

e Had discussion with locals about the treatment.

* Prepared them with the background info and
resources/contact info.

* People had questions, and when they got the facts they were
not concerned
e Used only 6 mL in the entire forest....
* Couldn’t see any large impact as we spot treated

* Focused on protecting resources (controlling invasive vs killing
things)



In summary, be prepared to communicate!

DON'T WAIT. COMMUNICATE.
MAKE YOUR EMERGENCY PLAN TODAY.

) §.C 3 «

SEPTEMBER IS NATIONAL PREPAREDNESS MONTH!




Where can | find information about pesticides

e Simple info for public consumption
* National pesticide information center (http://npic.orst.edu/)

* Environmental Protection Agency https://www.epa.gov/
* Good info on overview of risk assessment of pesticides in the US

* Information on what data is collected and access to collected info
e Search: Test Guidelines for Pesticides and Toxic Substances

e Search by active ingredient
* Look at re-registration material

* Federal Registry https://www.federalregister.gov/
e Search by active ingredient



http://npic.orst.edu/
https://www.epa.gov/
https://www.epa.gov/pesticide-registration/data-requirements-pesticide-registration
https://www.federalregister.gov/

| suggest avoiding internet searches....

BINGo!

PEOPLE WHO DIDN’T

HAVE A STEOKE WEEE
MORE LIKELY TO DEINK

SOY LATTE ON TUESDAY
THAN &RBEEN TEA DAILY

OR THE OCCASIONAL
ESPRESSO!

AARGHH !
HELP ME

OLIVE DUNN!

EVERYONE
SHOULD DEINK

Statistically-Funny.blogspot.com



Let’s access and use.....

* National pesticide information center (http://npic.orst.edu/)

* Environmental Protection Agency https://www.epa.gov/

* Federal Registry https://www.federalregister.gov/



http://npic.orst.edu/
https://www.epa.gov/
https://www.federalregister.gov/

Realize that much of the information is
created by companies that are trying to
register products

* EPA does this as it can take > S100 million dollars to
register

* Makes registrants
* Conduct studies and submit data to support registration
e pay money to receive a label (annually)

* EPA closely monitors results to ensure accuracy
* Some people question the accuracy of data....



In Summary

* Glyphosate is a herbicide that has low acute human toxicology

* It is debated if glyphosate can cause cancer, but current research
suggests that IF it is a carcinogen, it is much less potent that other
items we voluntarily ingest ...

* Processed meat, alcohol

* If using glyphosate or other pesticide products, consult expert
information/resources and develop a clear guideline so you can
communicate your process

* Not communicating information has led to much of the problem...



Please answer the remaining survey
questions

* Did this presentation improve your understanding of
glyphosate toxicity?

* Will you use this information/resources to inform
others?



Other Opinions?
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