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What is glyphosate?

» Non-Selective Herbicide:

- (3rasses

- Broadleaf plants
» First registered in the US in 1974

» Most widely used pesticide in the world

» Over 750 products containing glyphosate
in the US



How is it used in Vermont?

» Glyphosate containing products, such as Roundup,
are used to control a wide variety of weeds 1n many
different settings, including:

- Agriculture: terminating cover crops, weed
control conventional crop cultivation and in
genetically engineered (GE) corn and soybean
Crops

- Weed control in ornamental plantings, lawns,
and turf

- Right-of-Way maintenance

- Invasive plant control

» One of the most used herbicides in the state



How does it work?

» Glyphosate prevents plants from making certain
proteins that are needed for plant growth

» Stops a specific enzyme pathway (shikimic acid
pathway)

» The shikimic acid pathway 1s only found in plants,
fungi, algae, bacteria, and some other micro-
organisms.

» Glyphosate must be applied to actively growing
plants in order to work.



Glyphosate in the environment

» Glyphosate binds tightly to soil. It can persist in
soil for up to 6 months depending on the climate
and soil type.

» Glyphosate is broken down by bacteria in the soil.

» Unlikely to get into groundwater because
glyphosate binds tightly to soil.

» Pure glyphosate is low in toxicity to fish and
wildlife, but some products containing glyphosate
may be toxic because of the other ingredients in
them.



How is glyphosate
evaluated for safety?

» The Environmental Protection Agency (EPA), evaluates and register
pesticides for use.

» Scientific process to evaluate risks: human health and environment

» Toxicity test —how poisonous a chemical is: Acute and Chronic

Measures of Toxicity: The Median Lethal Dos
LD,

The amount (dose) of a chemical which produces death in
50% of a population of test animals to which it is administered
by any of a variety of methods

mg/kg (ppm)

Normally expressed as milligrams of substance per kilogra
of animal body weight



Remember:

» For pesticides — less 1s more when

dealing with toxicity

» The less you need to cause a toxic effect

— the more toxic the substance 1s

» Thus an LD, of 25 mg/kg 1s more toxic
than 1s one of 7,000 mg/kg



Is glyphosate safe?

No pesticide is SAFE
Glyphosate can be used safely by following the label
Glyphosate is low risk

vV v v Vv

Relatively non-toxic to humans

Acute Toxicity: Life-threatening one-time dose

Lethal Dose .
Substance Found In Toxicity
(LD50)
Water Water 90,000 .
Practically
Sucrose Table sugar 29,700 .
non-toxic
Ethanol Beer, wine, spirits 7,060
(>5,000 mg/kg)
Calcium carbonate Antacids 6,450
Glyphosate Herbicide (Roundup®) 4,900
Sodium chloride Table salt 3,000 Slightly
Acetaminophen Tylenol 1,944 (500 - 5,000 mg/kg)
2,4- Herbicide




Glyphosate in food:

» Glyphosate is used on a wide variety of crops

» Trace amounts have been found in many products

Here’s what we know about glyphosate residue

1n our food:

§180.364 Glyph I for resid

(a) General. (1) Tolerances are established for residues of glyphosate, including its metabolites and
degradates, in or on the commodities listed below resulting from the application of glyphosate, the
isopropylamine salt of glyphosate, the ethanolamine salt of glyphosate, the dimethylamine salt of glyphosate,
the ammonium salt of glyphosate, and the potassium salt of glyphosate. Compliance with the following tolerance
levels is to be determined by measuring enly glyphosate (N{phosphonomethyl)glycine).

[Parts per
million

Acerola 0.2
Alfalfa, seed 0.5)
[Almond, hulls 25
lAloe vera 0.5]
Ambarella 0.2)
|Animal feed, nongrass, group 18 400]
Artichoke, globe 0.2)
Asparagus 0.5}
Atemoya 0.2
JAvocado 0.2
shoots 0.2)
Banana 0.2}
Barley, bran 30]
|BeeL sugar, dried pulp 25]
Beet. sugar, roots 10|
Beet, sugar, tops 10|
Berry and small fruit. group 13-07 0.20]
1.0}

Biriba 0.2
|§1imbe 0.2
Breadfruit 0.2
[Cacao bean, bean 0.2)
Cactus, fruit 0.5}
ICactus, pads 0.5)
Canistel 0.2
Carrot 5.0
Chaya 1.0)
[Cherimoya 0.2
Citrus, dried pulp 1.5]
Coconut 0.1
Coffee, bean, green 1.0]
Corn, pop, grain 0.1
[Corn, sweet, kernel plus cob with husk removed 3.5
= - = ==

EPA acceptable limits:
Daily Food: RfD =
1.00 mg/kg/day



Therefore:

A 65 kg (143 Ibs)
person could allowably

consume 65 mg
1 kilogram = 2.2 pounds || glyphosate per day and

expect no long/short
term effects including
cancer risks.

EPA acceptable limits:
Daily Food: RfD = 1.00 mg/kg/day

1.0 mg of
glyphosate

for each kilogram of
your body weight

per day



Exposure to Glyphosate:

What happens to glyphosate when it enters the
body?

» In humans, glyphosate does not easily pass through the skin.
Glyphosate that is absorbed or ingested will pass through the
body relatively quickly. The vast majority of glyphosate leaves
the body in urine and feces without being changed into another
chemical.

Are children more sensitive to glyphosate than
adults?

» As required by the Food Quality Protection Act, the EPA has
determined that children are not more sensitive to glyphosate as
compared to the general population.



So why then is glyphosate
considered to cause cancer?

2015 International Agency for Cancer Research
(IARC) placed glyphosate into their Group 2A
category.

» Doesn’t look at risk

» Excluded much of existing reputable evidence

US EPA, EU, Japan, Australia, New Zealand, Canada,
WHO, and many other governments do not classify
glyphosate as carcinogenic to humans.

Hazard vs Risk
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Glyphosate and Cancer

Total Childhood -

Rectum -

Prostate +

Pancreas -

Oral +

Non-Hodgkin Lymphoma
Myeloma 4

Melanoma -

Lung

Leukemia -

Kidney o
Esophagus/Stomach -
Colorectal 1

Colon -

Breast +

Brain -

Bladder =

All lymphohematopoietic cancers 4

All cancers

decreased cancer

increased cancer

0.1

10.0

https://plantoutofplace.com/wp-content/uploads/2018/08/




Everything we eat both causes and prevents cancer

@ = One medical study

Wine ® 8 s e 8| ee e
Tomatoes - *w = e .
Tea - se o )

Milk . . - e be . .
Eggs B eole  see .
Corn . - e e e o -

Coffee . e e 4o - .

Butter .o - . . .
Beef . . . o0 . "0

0.1 0.2 05 1 2 5 10
' Protects against cancer : Causes cancer '
Relative risk of cancer
SOURCE: Schoenfeld and loannidis, American Journal of Clinical Nutrition ‘m

From This is why you shouldn’t believe that exciting new medical study, based on Schoenfeld and
loannidis paper in American Journal of Clinical Nutrition.

https://thoughtscapism.com/2016/09/07/does-glyphosate-cause-cancer/



Hazard vs Risk

» Banana and vehicle: ;

. WOMAN SLIPS ON BANANA PEEL AND SUES
- Both can cause accidents

- Both pose a hazard

| can't believe this, but sadly its true. A 58-year-old woman in New York is suing a 99
cent store where she allegedly slipped on a banana peel last April. She said that she

suffered a herniated disk and tissue damage, spent $9,000 on medical bills and is

http://999thepoint.com/woman-slips-on-banana-peel-
and-sues/

» The automobile is riskier because you are much
more likely to be 1n an automobile crash than a
banana accident.

» Banana accidents pose less risk.



Sum of IARC’s cancer determinations
grouped by category

A Rough Guide to
IARC CARCINOGEN CLASSIFICATIONS

The International Agency for Research on Cancer (IARC) classifies substances to show whether they are suspected to cause
cancer or not. It places st into one of fi gori h of for their i i

el
[ Grour JM WHAT DOES IT MEAN? WHAT DOES IT INCLUDE? Definitely carcinogenic
EEREEERE[]ER

L ] |
CARCINOGENIC
9000

(] ]
Sufficient evidence in humans. Smoking, exposure to solar radiation,
Causal relationship established. i and p meats.

TP RRRPII IR

;-

PROBABLY CARCINOGENIC
TO HUMANS

Limited evidence in humans. Emissions from high temp. frying, steroids,
Sufficient evidence in animals. exposures working in hairdressing, red meat.

POSSIBLY CARCINOGENIC
TO HUMANS %

Limited evidence in humans. Coffee, gasoline & gasaline engine exhaust,
Insufficient evidence in animals. welding fumes, pickled vegetables.

CARCINOGENICITY

NOT CLASSIFIABLE
Inadequate evidence in humans. Tea, static magnetic fields, fluorescent
Inadequate evidence in animals. lighting, polyethene.

PROBABLY NOT ONLY 1 CHEMICAL EVER PLACED N THIS
CARCINOGENIC GROUP, OF ALL SUBSTANCES ASSESSED

4 A - https://www.bloomberg.com/graphics/
. Evndgqoe:ﬁff;sno_ Capmlamr:;ﬁlch is u;ec:igIr;:e meat'cancer/

Probably not |

NENY

THE IARC'S INDEX ONLY TELLS US HOW STRONG THE EVIDENCE IS THAT SOMETHING CAUSES CANGER.
SUBSTANCES IN THE SAME CATEGORY CAN DIFFER VASTLY IN HOW MUCH THEY INCREASE CANCER RISK.

©® COMPQUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | @COMPOUNDCHEM @ O a e
Shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.

BY NC WD

https://www.compoundchem.com/2015/10/26/carcinogens/



And now, ... for cancer?

The

Economist

A-st1OCK court verdict against Monsanto’s

Roundup

Its parent, Bayer, could end up paying billions to cancer sufferers

= E =  —

» $289 million awarded to school groundskeeper

» Terminally 11l with non-Hodgkin lymphoma
» Was “doused” several times, plus sprayed in the face regularly

» Cancer developed 18-24 months after starting position using
glyphosate

» Ruling did not change the science

Agricultural Health Study does not support a cause and effect
relationship between exposure and non-Hodgkin lymphoma



EPA - Glyphosate

» Interim Decision: February 3, 2020

« https://www.epa.gov/ingredients-used-pesticide-
products/proposed-interim-registration-review-
decision-and-responses-0

- Cancer Classification: “Not likely to be a carcinogen to
humans”

Use according to label prevent adverse effects to the
ecosystem

» New proposed label (label = law) changes :
Spray Drift Management — reduce off-target
Herbicide Resistance Management
Non-target Organism Advisory Statement

Label Consistency Measures



DIY glyphosate?

/

The recipe is nearly always a subtle
modification of:

» Y gallon of vinegar
* 1 cup of salt

» 2 tablespoons of dish soap

(&

For example, sodium chloride, one of the ingredients in the homemade
herbicide solution, is mutagenic for mammalian somatic cells and bacteria.
Another ingredient, acetic acid, is highly corrosive, can aggravate respiratory
disorders, and even cause permanent vision loss. Does this sound like
something you want to be spraying in the same yard where your children and
pets play? Should you be dousing your yard with a potent chemical cocktail
that causes mutations in humans and causes blindness? And now we learn that
this chemical cocktail is nearly 10 times more lethal to mammals than
glyphosate, one of the most potent weed killers on the planet!

/

Acute toxicity test Glyphosate | Acetic Acid m

Rat oral LD
Rabbit dermal LD,

http://fafdl.org/gmobb/salt-vinegar-and-glyphosate/

(mg/kg) (mg/kg) (mg/kg)

5,600 3,350 3,000
>2,000 1,060 >10,000
One gallon of mixed One gallon of the homemade
glyphosate solution mixture contains 198,200 mg of
contains 31,752 mg acetic acid, or approximately
glyphosate, or enough to enough to kill 59 rats, if
kill 6 rats. administered orally. And this

doesn’t include the salt.
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