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Pesticides

Used to control an undesired species
Insecticides: Insect

Herbicides: Vegetation

Pesticides will have an impact on the 
target species and could impact non-
target species

Extensive testing for effects on target and 
non-target species
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Risk evaluation

Estimate the probability of undesired ecological events 
based on toxicological and ecological information
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Glyphosate

Herbicide and desiccant

1970: Discovered by Monsanto

1974: Licensed for agriculture, “RoundUp”

2000: Patent expired

2018: Most commonly used herbicide in the world
Estimate > 1,000,000,000 lbs annually
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Glyphosate

Isopropylamine salt

Disrupts the shikimate pathway 
that synthesizes aromatic amino 
acids

Found in plants and  microorganisms
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Who conducts risk evaluations?

Pest Management and Regulatory Agency (PMRA)

Health Canada

Science-based evaluation

Published studies, unpublished data, other risk assessments 
(e.g. EPA)

Re-evaluation every 15 years
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How to evaluate risk

Risk = Toxicity + Exposure
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Toxicity

Effect
Exposure
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Toxicity

No effect LC50
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Exposure
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Toxicity
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Risk assessment?

Determine risk, there is always risk

Vehicles pose risk of harm or death

If used properly the likelihood of harm is low, “acceptable risk”

Pesticides: Acceptable risk when the weight of scientific 
evidence indicates very low likelihood of harmful outcomes

“minimal risk”, “acceptable risk”, “negligible risk”

“no predicted harmful outcomes”
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Environmental risk assessment

Summary of environmental risks posed by the use of glyphosate 
to non-target species

Data from scientific published studies
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Exposure

Used in cutovers (clearcut)

1 Application, occasionally 2

40-60 yr period

Rate: 0.7 - 2.16 kg/ha

Max rate: 4.2 kg/ha
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Toxicity
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Mechanisms Realism

Lab Mesocosm Field
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Health Canada PMRA 2017 Re-evaluation

When used according to revised label directions, glyphosate products 
are not expected to pose risks of concern to the environment.

The Polyethoxylated Tallow Amines (POEA) and the metabolite and 
transformation product Aminomethylphosphonic acid (AMPA) were 
included.

Spray buffer zones are necessary to mitigate potential risks to non-
target species (e.g. aquatic invertebrates, amphibians, and fish) from 
spray drift.
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United States Environmental Protection 

Agency (December 2017)

Minimal risk to survival, growth or reproduction of aquatic 
invertebrates and fish in waters adjacent to a treated field

Risk of impact to bird growth from direct deposition or spray 
drift for all uses

Minimal risk to reproductive parameters

Risk of impact to growth and reproduction by terrestrial 
mammals from direct deposition or spray drift from most ground 
applications
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Risk = Exposure + Toxicity

Birds (US EPA Evaluation)

• Risk: 6.2 kg/ha
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Toxicity

No effect
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Risk = Exposure + Toxicity

Mammals (US EPA Evaluation)

• Risk for 15g mammal (Mouse): 9 kg/ha

• Risk for 35g mammal (Hare): 9 kg/ha

• Risk for 1000g mammal (Deer): >10 kg/ha
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Risk = Exposure + Toxicity

Birds (US EPA Evaluation)
• Risk: 6.2 kg/ha

Mammals (US EPA Evaluation)
• Risk for 15g mammal (Mouse): 9 kg/ha
• Risk for 35g mammal (Hare): 9 kg/ha
• Risk for 1000g mammal (Deer): >10 kg/ha

Canadian Forestry Typical use: 0.7 - 2.16 kg/ha
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Glyphosate poses minimal risk of direct 

harmful effects on wildlife

PMRA: “When used according to revised label directions, glyphosate 
products are not expected to pose risks of concern to the environment”

USEPA: “the effects of glyphosate on birds, mammals, fish and 
invertebrates are minimal” 

“Concentrations in environmental media following forestry applications 
typically are much lower than those  associated with adverse effects on 
both fish and wildlife” Tatum et al. (2004)

“Foliar concentrations are below acute and chronic toxicity thresholds for 
herbivores” Durkin (2003) 

“For small mammals, a large margin of safety exists relative to dosages 
typically acquired under forest use scenarios” McComb et al. (2008) 

“…no case of direct toxicity to birds in several comprehensive studies” Giesy
et al. (2000) 
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Glyphosate in water

Exposure to water limited: no direct overspray
Riparian buffers (at least 30m) 

Larger setbacks around drinking water sources 

GPS spray guidance systems & automatic boom-off

Not prone to leaching from soils to water
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Glyphosate in water

Max concentrations < 1 ppm (usually < 10 ppb); most < 24 hours

Fish mortality occurs at 8 ppm for 96 hours
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Potential effects on amphibians

Laboratory and Artificial outdoor 
environments predicted harmful effects

L LN

H HN
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Potential effects on amphibians

Laboratory and Artificial outdoor 
environments predicted harmful effects

Under realistic environmental exposure 
scenarios no harmful effects
(~ 20 studies and publications)
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Mechanisms Realism

Lab Mesocosm Field
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Effects on large herbivores

Suppression of winter browse

Adaptive with large ranges

Not all cutblocks receive 
treatment

Hunting, changing winter, 
predation, poaching, and 
disease
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Organ tissue: moose heart

Specimens examined by NB Provincial 

Veterinarian 

Confirmed as tapeworm (Taenia krabbei) 

Thoroughly cook wild game before 

consumption 

Do not feed uncooked meat to dogs
Photo: Charles Leblanc

http://www.cbc.ca/news/canada/new-brunswick/hunter-concerned-about-parasite-1.4330478
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Indirect effects

Glyphosate is a herbicide

Majority of studies show changes in 
species abundance, but not richness

Effects are short term (< 5 Years)
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Risk evaluation

PMRA, US EPA, and several international reviews

CFS research on typical forestry applications

Research on other specific issues

Indirect effects
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Summary

Overall strong weight of evidence from 100’s of 
scientific studies demonstrate that

Glyphosate as used in Canadian forestry does not 
pose unacceptable risk to natural habitats, wildlife, 

or the environment
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Thank You

Christopher Edge
christopher.edge@canada.ca

Atlantic Forestry Centre
1350 Regent St
Fredericton NB

E3B 5P7

mailto:christopher.edge@Canada.ca

