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Ottawa, ON, K1A 0K9

Dear Minister Philpott,

Re: Final Notice of Objection to Re-evaluation Decision RVD2017-01,
Glyphosate, April 28 2017

Equiterre, David Suzuki Foundation, Canadian Association of Physicians for the
Environment, Environmental Defence and Prevent Cancer Now are filing a
Notice of Objection to the Re-evaluation Decision RVD2017-01, Glyphosate,
announced on April 28, 2017 (hereafter referred to as “Decision”). This Notice of
Objection is pursuant of subsection 35(1) of the Pest Control Products Act
(PCPA), and consists of this letter and attached appendices listed below. This
Notice of Objection replaces our previous submission on June 24, 2017.

The previous submission was made upon request by the PMRA to submit a
Notice of Objection within the 60 day period after the Decision was made,
despite the fact that they were not able to grant timely access to the Reading
Room because their application forms were not made publicly available in a
timely fashion. The groups have now had access to the Reading Room and are
able to submit a complete Notice of Objection.

The Notice of Objection is being filed on the grounds that the PMRA has failed
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to consider and has dismissed critical evidence in its Decision, with regards to
the following risks of glyphosate:

e failure to consider critical evidence about glyphosate’s impact on
milkweed and monarch decline

e failure to consider critical evidence associated with glyphosate’s impact
on microbiomes - both human and in the soil

e failure to consider critical evidence associated with glyphosate’s health
impacts, including cancer

e failure to evaluate roles of glyphosate as a chelator, in both soil depletion,
and in mobilization of the neurotoxic carcinogen cadmium in grains

Also, the PMRA has failed to consider evidence and has failed to acknowledge
critical knowledge gaps in the following risk management strategies included in
the Decision:

e failure to consider evidence that demonstrates that riparian buffer strips
and buffer zones are inefficient as risk management strategies,
particularly concerning efficacy, environmental persistence, and risks to
groundwater and surface water contamination

e failure to consider some evidence that shows that labelling may not be an
effective strategy to manage risk, and failure to acknowledge large
knowledge gaps in the evidence on the efficacy of labelling to manage
risks

Because the Decision 1) did not consider or dismissed critical evidence when
evaluating the risks posed by glyphosate, and 2) did not consider all evidence
and did not acknowledge significant knowledge gaps in the efficacy of risk
management strategies, the PMRA'’s re-evaluation is flawed. Furthermore, the
PMRA’s process of review is flawed because it lacks systematic review and
methodological rigour.

Based on this, the Minister cannot determine that glyphosate does not pose
unacceptable risks to individuals and the environment as required by the
primary objective of the PCPA, 4(1). The Decision should be reviewed by an
independent review panel established by the Minister pursuant to section 35(3)
of the PCPA.

Attached to this letter are the following documents:



1. Completed forms entitled “Health Canada Notice of Objection under
Subsection 35(1) of the Pest Control Products Act” on behalf of each
organization filing this Notice of Objection

2. A report prepared by the organizations and scientific advisors that
presents the scientific grounds for the Notice of Objection

Sincerely,

Annie Bérubé
Director of Government Relations

Equiterre
aberube@equiterre.org
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Louise Hénault-Ethier, PhD
Chef des projets scientifiques
Fondation David Suzuki
IHenault-Ethier@davidsuzuki.org

(4 i

A (J U

Kim Perrotta

Executive Director

Canadian Association of Physicians for the Environment
kim@cape.ca
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Tim Gray
Executive Director
tgray@environmentaldefence.ca
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Meg Sears
Chair, Prevent Cancer Now
meg@preventcancernow.ca
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Scientific Grounds for the Notice of Objection
A. EVIDENCE OF RISKS

1. Failure to consider critical evidence that associates glyphosate with
milkweed and monarch decline

The Committee on the status of Endangered Wildlife in Canada (COSEWIC)
listed the monarch as a species of “Special Concern” in 1997 and upgraded
it to “Endangered” in 2016.

The persistent decline of monarch populations is multifactorial (see Table 1
from Inamine et al. 2016), and includes habitat loss. Of particular concern to
the PMRA should be the effects of glyphosate on milkweed, necessary for
the monarch’s spring and summer breeding, and on flowering plants which
produce nectar, necessary for fall migration.

Table 1. Proposed threats to eastern monarch populations

Proposed threat References

Habitat destruction/logging at the overwintering sites Malcolm 1993, Brower et al. 2012b, Vidal et al. 2014

Habitat destruction/reduced nectar availability on southern migration Alonso-Mejia et al. 1997, Brower et al. 2006

Disease, predation, and parasitoids Bradley and Altizer 2005, Oberhauser et al. 2015

Climate change/extreme weather Oberhauser and Peterson 2003, Brower et al. 2012b

Herbicides/genetically modified herbicide tolerant crops (loss of Zalucki and Lammers 2010, Pleasants and Oberhauser 2013,
milkweed) Flockhart et al. 2015

Insecticides/genetically modified insecticidal crops Krischik et al. 2014

Automobile accidents, especially during the migration McKenna et al. 2001

Electromagnetic fields/microwave emissions Guerra et al. 2014

Trap plants Casagrande et al. 2014, Batalden and Oberhauser 2015

It is acknowledged that glyphosate’s intended use is to kill weeds, including
milkweed, in agricultural fields, but the PMRA has failed to adequately
evaluate broader ecological effects of milkweed decline, including the links
between intensive glyphosate use, milkweed decline, nectar availability from
flowering plants, and monarch populations. As a result, the PMRA has failed
to integrate necessary mitigation strategies in its Decision to protect the
monarch butterfly.

Though the PMRA states that glyphosate is not supposed to destroy
monarch habitats (including milkweed) outside of field limits (p.47, PMRA
2017), scientific evidence suggests that limitations on glyphosate use within
a) agricultural regions and b) along roadsides is necessary to protect the
viability of monarch populations.



Despite a vast and growing body of literature on glyphosate, milkweed,
flowering plants and monarch decline, the PMRA staff indicated that they
only considered 4 peer reviewed sources related to milkweed and monarchs
in their decision. These sources are either a) limited in their conclusion or b)
provide suggestions that the PMRA does not follow in their process of
evaluation and final decision to mitigate risk. These include:

1) Boutin et. al. (2004), which did not assess glyphosate toxicity on
milkweed,;

2 and 3) White and Boutin (2007) and Wyrill and Burnside (1977), which
both indicate that additives in glyphosate-based formulations increase
toxicity to non-target plants, but the PMRA has failed to evaluate surfactants
and formulations

4) USEPA (1993), which suggests the need for labelling requirements for
endangered species to mitigate risks, which the PMRA not consider and
furthermore, the efficacy of labelling to mitigate risk must be questioned (see
section B.2. below on the efficacy of labelling).

Please see Appendix 1 for a more extensive synopsis of theses studies and
the assertions made above. In brief, these studies suggest that:

e Milkweed should be added to the plant list that is assessed for toxicity in
pesticide registration.

e Glyphosate alone and in a wide variety of formulations should be tested
in greenhouse settings on milkweed to assess lethal concentrations,
chronic toxicity, impact of seed germination and re-growth from rhizomes.

e Environmentally realistic herbicide concentrations related to aerial spray
drift and runoff to milkweed habitats along roadsides or field margins
should be tested, to ensure tha use in these targeted areas does not
negatively affect milkweed and monarchs in their preferred habitats.

PMRA’s staff and technical experts also cited 6 sources included in the
Confidential Business Information accessed through the reading room, that
they affirmed considered glyphosate’s impact on milkweed and monarchs.
These include the following 6 sources:



1161847 LX1 14€)-02 (Glyphosate technical) tier Il non-target plant hazard evaluation-terrestrial
vegetative vigor.(14625B018;1231-92-146-02-25B-16)., DACO: 9.8.4
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1161848 Glyphosate technical tier II nén-target plant hazéré evaluation—terrcstlrial seed

germination and seedling emergence.(14625B017:1231-92-1 46-02-25B-15)., DACO:
9.8.4

1164975 An evaluation of the preemergence herbicidal activity of CP-70139. March, 1987,

Submission date: February 16, 1996. (RD767:MSL-6574; 056337). (Roundup),
DACO: 9.8.4

1164982 Tier 2 vegetative vigour non-target plant phytotoxicity study using glyphosate.
(RD1219; 93235; MSL-13320). (Roundup), DACO: 9.8.4

218259 1996, Glyphosate Acid: A Tier IT Glasshouse Study to assess the Effects on Seedling
Emergence of Terrestrial Non-target Plants, DACO: 9.8.4

1213260 1996, Glyphosate Acid: A Tier II Glasshouse Study to Assess the Effects on Vegetative
Vigour of Terrestrial Non-target Plants, DACO: 9.8.4

However, upon a thorough review, none of these studies made any
reference to monarchs or milkweeds, nor included an evaluation of effects of
glyphosate on either. It is concerning that the technical experts on the
Decision would not know what is or isn’t included in sources referenced in
the Decision.

Taking both the public and confidential sources together, the PMRA’s
Decision is therefore deeply flawed in that it does not take into consideration
a vast and growing body of literature that demonstrates glyphosate’s impact
on milkkweed and monarchs. A more thorough literature review is
summarized below to reveal, on scientific grounds, the gaps in the PMRA'’s
evaluation process.

a) Milkweed decline in agricultural regions affect monarch spring and
summer breeding grounds

In its northern ranges, the monarch butterfly (Danaus plexippus) depends on

the common milkweed (Asclepias syriaca) for survival. A. syriaca generally
grows in open habitats, but has suffered massive declines particularly across
corn and soy growing regions (Commission for Environmental Cooperation
2008; Brower et al. 2012a; Millet et al 2012; Pleasants and Oberhauser 2012;
Flockhart et al. 2013, 2015; Center for Biological Diversity 2014; Jepsen et al.
2015, Zaya et al. 2017). Across the corn and soy belt in the United States
midwest, declines in A. syriaca have been measured at 81% (Pleasants, 2013)



and more recent studies show even more pronounced losses between 93.7%
and 96.5% (Zaya et al. 2017).

Zaya et al. (2017) describes the relationship between milkweed decline and
the increased use of glyphosate in corn and soy production:

“Because milkweeds are highly susceptible to glyphosate
herbicides, the connection between A. syriaca declines and
glyphosate use is thought to be causal... Supporting the
causal role of glyphosate-treatments in these declines,
milkweed abundance in two soy fields with a single
glyphosate application declined by more than 70% over the
season, whereas non-glyphosate treatments in both corn and
soy had small to little effect on milkweed abundance (box 1;
Pleasants 2015).” (p.2)

Milkweed losses as a result of increased glyphosate use in corn and soy
production regions are a major contributor to monarch declines, as described
by Jepsen et al. (2015):

‘increased use of the herbicide glyphosate and its detrimental
effect on milkweed is almost certainly playing a significant
role in the monarch population decline. This impact is
magnified as huge amounts of habitat have been — and
continue to be — -converted to glyphosate-impacted
croplands.” (p.26)

Several authors reach similar conclusions, and some even state that
increases in glyphosate use on herbicide-tolerant crops may eventually lead
to the complete disappearance of milkweed in agricultural regions with very
consequential effects for monarch populations. For instance, whereas a
survey conducted in 1999 of habitats containing a particular milkweed
species showed that the number of monarchs produced per hectare (ha) in
corn and soy field was as high or higher than that of other habitats
(Oberhauser et al, 2001), the rapid adoption of genetically modified
glyphosate resistant soy and corn crops after 1999 led to a significant
reduction of milkweed and reduced fecundity in monarch females:

“Much of the combined acreage of soya and maize
(60—-70 million ha per year) is used in rotation, and this



rotation in combination with the high adoption rate of
GR (genetically resistant) soya (>70% by 2002,
presently 92%) and maize (presently 23%) (U.S.D.A.,
2010a) has all but eliminated A. syriaca from 40 million
ha of these croplands (Taylor, 2008). Both Hartzler
(2010) and J.M. Pleasants (in prep.) have documented
the drastic reduction of A. syriaca growing in
glyphosate-treated fields in lowa; Hartzler recorded a
90% loss from 1999 to 2009, and Pleasants measured
a 79% loss from 2000 to 2009. We conclude that,
because of the extensive use of glyphosate herbicide
on crops that are genetically modified to resist the
herbicide, milkweeds will disappear almost completely
from croplands. Furthermore, Zalucki and Lammers
(2010) have estimated with models that the large-scale
elimination of milkweeds in agricultural and
surrounding landscapes has the effect of increasing
the search time for host plants by monarch females
with the result that realized fecundity is reduced. “ (p.3
Grower et al. 2012)

These continental trends suggesting glyphosate’s impact in milkweed decline
and subsequent impacts on monarch populations have recently been
confirmed at the regional scale. Based on evidence of monarch populations
and estimates of the application of glyphosate in corn and soy fields,
Saunders et. al. (2017) provides:

“..the first empirical evidence of a negative association
between county-level glyphosate application and local
abundance of adult monarchs, particularly in areas of
concentrated agriculture.”

This decline in monarch counts and glyphosate applications is particularly
sharp over the first few years of adoption of glyphosate resistant crops
(Figure 1a) 1994-2003 vs b) 2004-2013).
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Figure 1 Expected monarch counts declining with increasing glyphosate
application, extracted from Saunders et al. 2017.

Because “each milkweed stem in an agricultural field averages 3.9 times
more monarch eggs than a milkweed stem in non-agricultural habitats”
(Pleasants et al. 2017), such significant and precipitous declines in milkweed
in agricultural lands is concerning. Pleasants et. al. (2017) argues that
between 425 million to 1.6 billion milkweed plants in the monarch breeding
grounds would be necessary to reach monarch conservation goals, which
means that glyphosate use restrictions in Canada are urgent. Because the
PMRA failed to consider this critical evidence making the link between
increased glyphosate use, milkweed declines, and monarch declines, the
PMRA has failed to propose appropriate risk mitigation strategies to protect
monarchs and monarch habitats in its Decision.

Buffer strips are often suggested as habitat protection areas because they
support mid-cycle vegetation in corn and soy production regions. However, a
recent study in Québec on the effectiveness of riparian buffer strips in
protecting biodiversity demonstrated that A. Syriaca was not observed on
the side of the buffer strip close to the agricultural field but was observed on
the center of the buffer strip and on the edge of the stream, where it has an
increased chance of being sheltered from glyphosate (Hénault-Ethier, 2016).



This research shows that buffer strips could harbour some milkweed to
support monarch populations in agricultural areas, but suggests that these
habitat protection areas may not be sufficient to support large populations of
milkweed to re-invigorate monarch populations. An enlarged no spray buffer
zone before the riparian buffer strip could better protect important, marginal
milkweed habitat for monarch summer breeding grounds in agricultural
regions.

b) Reduced availability of nectar along roadsides affects fall migration

Beyond protecting summer breeding grounds, recent research suggests that
sparse autumnal nectar sources in the monarch northern ranges may also be
a primary driver for monarch declines (Inamine et al. 2016). Whereas
milkweed is essential for monarch breeding in the spring and summer,
nectariferous flowers are critical in the fall for transition and migration to
overwintering grounds in Mexico. Not only are the “... conditions of the fall
migrants ... affected by the environment they experience early in life,
including milkweed shortage, insecticides, or other changes in habitat quality”
(Inamine et al. 2016), roadside maintenance in Canada involves herbicide
spraying which limits nectar-producing flowering vegetation along crucial
corridors. According to Environment and Climate Change Canada (ECCC)
(2014):

“The removal of nectar-producing, flowering vegetation
along roadsides is a potential threat for the Eastern
population of Monarch. For example, mowing, cutting,
and spraying of herbicides on roadside vegetation in
southern Ontario are standard practices” (p.17)

ECCC’s Monarch management guidelines recommends reducing the
widespread use of herbicides along roadsides.

“Develop and implement roadside, power line and
railway maintenance guidelines or best management
practices that conserve and enhance Monarch
breeding and nectaring habitat and communicate those
with appropriate sectors. These should be regionally
and context specific to address timing requirements,
invasive species present, species of Milkweed native



to that region, and the nature of activities.” (p.24
Environment Canada, 2014)

The PMRA’s Decision has failed to develop use limitation guidelines
consistent with ECCC’s monarch management plan. At the very least, the
PMRA must integrate the recommendations in the proposed monarch
management plan 2014-2019, and cannot defend continued inaction on risk
mitigation strategies by calling for further research, especially when
strategies have already been proposed by other federal Ministries in Canada.

2. Failure to consider critical evidence associated with glyphosate’s
impact on microbiomes -- for humans and in the soil-- as a patented
antibiotic

Glyphosate is registered as a patented antibiotic and may have adverse effects
on microbiomes in different environments, both in the human body and in the
soil. The PMRA'’s Decision indicated that effects on the microbiome are beyond
the scope of pesticide assessment — either the human microbiome that may
directly modulate the risks of cancer and other adverse outcomes, or the soil
microbiome and increases in moulds and fusarium toxin — that may also
contribute to cancer and other adverse conditions for human health and crop
productivity.

Scientists from around the world are urging regulatory bodies to conduct
thorough and modern assessment of glyphosate-based herbicide toxicity to
encompass impacts on the gut microbiome (Peterson Myers, J., 2016) and state
that “current safety standards for glyphosate-based herbicides are outdated and
may fail to protect public health and the environment” (Vandenberg, Blumberg
et al. 2017). Canada’s regulatory body is falling behind while other jurisdictions
take into account glyphosate’s impact on microbiome: for instance, the EU
conditionally requires additional microbiological tests, for example, on soil
nitrogen transformation and various formulations’ effects on microflora
(European Commission, 2013, vol. 283 and 284).

No justification was given for why the PMRA did not take into account
glyphosate’s impacts on microbiomes. This is particularly unacceptable, not only
because the anti-microbial effects of glyphosate-based herbicides are patented
and widely reported in the scientific literature, but also because the PMRA cites
Confidential Business Information sources that show potential impact on the



microbiome, and that these effects have relevant implications for major chronic
diseases. These same diseases are increasing rapidly in Canada (Elmslie
2012). The PMRA’s re-evaluation must be comprehensive and must include a
thorough review of glyphosate’s impact on microbiomes, and in this vein,
outlined below is some of the evidence on glyphosate’s impact on microbiomes.

a) Human microbiome

There are epidemiological correlations between glyphosate and several
modern day diseases which warrant a better understanding of glyphosate on
the gut microbiome (Swanson, Leu et al. 2014). There are strong correlations
between escalating glyphosate use and increases in diabetes prevalence
(R=0.971), obesity (R=0.962), autism (R=0.960), inflammatory bowel disease
(R=0.938), and many others. Several diseases correlated with glyphosate may
be related to sub-optimal, albeit modifiable microbiome. The Canadian Cancer
Society reported in 2017 that colorectal cancer is increasing rapidly in younger
adults (below 50 years of age). Dysbiosis causes increased inflammation, that
may lead to cancer in the inflamed tissue (Goodson et al., 2015).

Correlations between glyphosate and diseases are insufficient to prove harm.
Direct evidence in animals and mechanistic studies in laboratory settings are
essential to assess whether glyphosate has an effect on mammalian gut
microbiome. Nonetheless, glyphosate is already known to selectively affect
bacterial populations in vitro (Kurenbach, Marjoshi et al. 2015). We may not yet
have sufficient evidence to associate glyphosate with celiac disease as claimed
by Samsel and Seneff (2013). However, exposure to increased levels of
pollution could be crucial in gut microbiome alterations which may lead to
gastrointestinal disorders (Zhang, Nichols et al. 2015). Inflammatory bowel
diseases have dramatically increased with the “Westernization” of diets
(Konkel 2016). Glyphosate is currently considered by several regulating bodies
as one of the least toxic pesticides, but critical gaps in its evaluation need to be
filled before we can really conclude on its safety (Myers, Antoniou et al. 2016).

Thus, given these implications, it is unclear why PMRA did not request
additional data on animal gut microbiome alterations associated with
glyphosate to inform its decision making process. Diarrhea and other signs of
intestinal distress currently not considered to be “adverse” in animal studies



warrant further studies.

It is well known that stool consistency is associated with gut microbiome
composition, and may be a marker in studying animal health. “The strength of
the associations between stool consistency and species richness, enterotypes
and community composition highlight the crucial importance of stool consistency
assessment in gut metagenome-wide association studies.” (Vandeputte, Falony
et al. 2016). Using stool consistency as an indicator of gut microbiome
alterations, a review in the Reading Room of the animal data that was
highlighted to be central in the final decision by the PMRA technical experts
revealed potential effects on human health microbiome. These are worth
studying in greater depth, with a sensitivity analysis of the final decision and
limits for glyphosate in food. Indeed, the majority of studies the PMRA
highlighted for review in the reading room show potential effects on the
microbiome (Table 1).

Table 1 : Evidence for potential microbiome effects in animal studies found in
unpublished studies.

PMRA Date Type of study Suggestive Key findings Dosage
Study evidence
Numb for impact
er on

microbiom

e?
11269 1993 Developmental Yes Soft stool, 400 & 1000
03 toxicity of mucoid feces mg/kg/day

AMPA in rats

oral exposure

11617 1991 Acute oral Yes Diarrhea in 1000
52 toxicity study 4/10 rats on mg/kg/day
on rats with day 2
N-methyl-N-ph
osphonomethy
| glycine oral

exposure




11617 1994 Acute oral Yes Diarrhea, 5000 mg/kg
53 toxicity of subdued bw/day
AMPA on 10 behavior,
rats haunched
appearance,
soiled anal &
perigenital
areas within 4h
to 3d after
dosing.
11617 1991 4 weeks Yes Soft Stool 0,50,250,10
68 dietary toxicity during weeks 3 00 & 2500
study in rats and 4 at high
using 99,5% doses
pure
glyphosate
11617 1991 Effect of Yes Gastro-intestin 50, 150 &
79 glyphosate on al disturbances 450
pregnancy in At 450 dose, mg/kg/day
rabbit prior to death,
reduced food
intake & body
weight loss
observed.
At 150 and 450
dose, parents
expressed
gastrointestinal
disturbances.
11617 1990 Oral toxicity in Yes Faecal 0,30, 300 &
88 dogs (99,5% consistency 1000
glyphosate changed (soft, mg/kg/day
powder loose or liquid
administered feces) recorded
in capsules frequently for
daily for 52 high dosed
weeks) animals
11847 1980 Dutch belted Yes Soft stool & 75, 175, 350
27 rabbits diarrhea (none mg/kg/day
at 75, slight
increase at 175
and definite
increase +
nasal

discharge at
350 dose)




12120 2001 Rats dosed No None obvious 0, 2000,
11 orally (food) 6000, 20000
ppm
(nominal)
Males:
1,121, 361,
1214 mg/kg
bw/day and
Females: 0,
145, 437 &
1498 mg/kg
bw/day
12120 2001 Continuation of Continuatio Same Same
12 above study n of above
12120 2001 Continuation of Continuatio Same Same
13 above study n of above
12120 1996 Acute No None obvious 0,500,1000
34 neurotoxicity in & 2000
20 rats mg/kg
administered bw/day
single oral
doses
12120 1988 Aminomethyl Yes Diarrhea, sign 5000mg/kg/
35 phosphonic of diarrhea in day
acid assessed days 1,2,3,4
for acute oral
toxicity in 10
rats at 5000
mg/kg bw/day
12353 1990 2 generations Yes Soft Stools in 0, 2000, 10
39 of rat high doses 000 & 30
reproduction males & 000 ppm
study (diet, 11 females
weeks)

b) Soil microbiome

The PMRA failed to consider evidence of the effects of glyphosate on soil
microbiomes and has not imposed risk mitigation and reduction strategies
necessary to protect the soil microbiota, while indicating that this topic is
beyond the scope of pesticide assessment (section 2.2.3). This is contrary to



the most recent understanding of the importance of soil microbiome on plant
and soil health. Neglecting such aspects may lead to eventual yield reductions
as there may be alterations in diseases and nutrients available in the fields.

Glyphosate’s herbicidal activity relies on inhibition of aromatic amino acid
biosynthesis. The safety assumed because humans cannot synthesize
aromatic amino acids in the first place provides a narrow, incomplete
understanding of this essential pathway in the environment, especially on soil
and crop health. Microorganisms too rely on the shikimate pathway for the
synthesis of aromatic amino acids. Reports of adverse effects of glyphosate on
individual microbial species and communities are abundant (see for example
(Kremer and Means 2009; Zobiole, Kremer et al. 2011) and other references
listed in (Aristilde, Reed et al. 2017)). Pseudomonas species produce various
antibiotic compounds, siderophores and plant growth promoters. For this
reason, they have been employed as effective biocontrol agents to protect
plants against pathogens and promote plant health (Timmis 2002). Different
bacterial species including Escherichia coli, Bacillus subtilis, Pseudomonas
aeruginosa or the Nitrogen fixing Azotobacter chroococcum and A. vinelandii
may exhibit different lethal doses or different adverse metabolic effects at
different glyphosate concentrations (Santos and Flores 1995; Duke, Lydon et
al. 2012).

Repeated glyphosate application results in a shift to fungal species breaking
down plant material, and with this a serious increase in aflatoxins. Arnason
(2017) recently reported that aflatoxin problems are escalating among farms
that use synthetic pesticides on grains but are a rarity among organic farms.
The solution to aflatoxin contamination has perversely been to increase
spraying of glyphosate pre-harvest, to encourage more rapid dry-down.

Soils in organic agriculture typically contain more carbon and a greater diversity
of bacterial species that break down organic matter. This observation is
frequently made by farmers converting from agriculture that is highly dependent
on synthetic pesticides, including glyphosate (Lynch 2009).

Rhizosphere bacterial communities are known to shift during long term
exposure to glyphosate in corn and soy (greenhouse experiment) (Newman,
Hoilett et al. 2016). Next generation sequencing of rhizospheric soil shows an



increase in Proteobacteria (particularly gammaproteobacteria) and a decrease
in Acidobacteria in response to glyphosate exposure. These latter bacteria are
involved in biogeochemical processes, thus their decrease could impact the
nutrient status of the rhizosphere. Hence, “ A comprehensive understanding of
the responses of the entire rhizospheric microbiome is required to assess fully
the non-targeted metabolic effects of glyphosate on crop-beneficial microbial
communities.” (Aristilde, Reed et al. 2017).

Furthermore, glyphosate can also affect gene expression in soil bacteria,
downregulating carbon metabolism and amino acid synthesis and upregulating
protein metabolism (Newman, Lorenz et al. 2016). “Glyphosate-induced
specific disruption of de novo biosynthesis of aromatic AAs accompanied by
widespread metabolic disruptions was responsible for dose-dependent adverse
effects of glyphosate on sensitive soil Pseudomonas species.” (Aristilde, Reed
et al. 2017). Thus glyphosate not only changes the soil microbial communities;
it also changes their activities.

3. Failure to consider critical evidence associated with glyphosate’s
impact on human health, including cancer

a) Cancer

Our analysis of the final decision document indicates that the PMRA did not
include statistically significant cancer findings in its assessment of the
carcinogenic potential of glyphosate. Only one of many epidemiological studies
was included (the US Agriculture Health Study), and none of the publications
from a large, federally-funded cross-Canada case-control study of pesticides
and non-Hodgkin Lymphoma were referenced or identified by the PMRA (Initial
report: McDuffie H, et al., 2005).

The most recent exchanges in the glyphosate carcinogenicity conversation in
the peer-reviewed literature is the Portier and Clausing response to the
Tarazona et al. review of the confidential data considered in Europe, that was
recently made public.

Dr. Christopher Portier is the former Director at the US National Center for



Environmental Health; former Director at the US Agency for Toxic Substances
and Disease Registry; former Associate Director as the US National Institute of
Environmental Health Sciences; former Associate Director at the US National
Toxicology program; and a fellow at the American Statistical Association and
the International Statistics Institute.

Dr. Portier analyzed raw data from animal cancer studies considered in the
European evaluation of glyphosate, that was confidentially released to selected
scientists under a public access request. The analysis was summarized in an
open letter dated May 28, 2017, to the President of the European Commission,
Jean Claude Juncker. Portier details 7 newly revealed animal studies beyond
those previously considered, where significant pairwise comparisons or trends
indicated carcinogenicity for 8 tumour types.

Dr. Portier found eight “significant increases in tumor incidence that do not
appear in any of the publications or government evaluations presented by both
EFSA and EChA”. According to Dr. Portier, “Some of these tumors were also
present in multiple other studies increasing the consistency of the findings
across studies.” For Dr. Portier, this “suggests that the evaluations applied to
the glyphosate data are scientifically flawed, and any decisions derived from
these evaluations will fail to protect public health.” The PMRA relies on the
EFSA’s finalized re-assessment of glyphosate in the Glyphosate Re-evaluation
Decision but does not note the underlying scientific flaws identified by Dr.
Portier.

Dr. Portier asks “that the evaluations by both EFSA and EChA be repeated for
all toxicological endpoints and the data underlying these evaluations be
publicly released.” Portier also identified 13 other statistically positive findings
for tumor sites.

From these 21 studies of glyphosate identifying positive tumor findings, the
PMRA only included 3 as shown by the comparison table below (Table1).

Table 1


https://www.global2000.at/sites/global/files/Portier_Glyphsat_Brief_Juncker.pdf
https://www.global2000.at/sites/global/files/Portier_Glyphsat_Brief_Juncker.pdf

Taken into

Reference PMRA
account in the response
PMRA
assessment*

Atkinson, C., Strutt, A., YES REJECTED

Henderson, W., et al. (1993a). CONCLUSIONS

104- Week Chronic

Feeding/Oncogenicity study in

rats with 52-week interim Kill.

MRID No. 49631701.

Unpublished

Atkinson, C., Martin, T., Hudson, YES REJECTED

P, and Robb, D. (1993b). CONCLUSIONS

Glyphosate: 104 week dietary

carcinogenicity study in mice.

Inveresk Research International,

Tranent, EH33 2NE, Scotland.

IRI' Project No. 438618. April 7,

1993. MRID

49631702.

Unpublished.

Brammer. (2001). Glyphosate YES REJECTED

CONCLUSIONS

Acid: Two Year Dietary Toxicity
and Oncogenicity Study in Wistar
Rats. Central Toxicology
Laboratory, Alderley  Park
Macclesfield, Cheshire, UK:
Syngenta. MRID 49704601.
Unpublished.




Enemoto, K. (1997),
HR-001:

24-Month Oral Chronic Toxicity
and Oncogenicity Study in Rats,
Vol. 1. The |Institute of
Environmental Toxicology,
Kodaira-shi, Tokyo, Japan,
Arysta LifeSciences,  Study
No.IET  94-0150. MRID
50017104, 50017105,

5001703. Unpublished.

NO

Not applicable

Knezevich, A.L and Hogan, G. K.
(1983). A chronic feeding study of
glyphosate in mice. Unpublished
report prepared by Bio/Dynamic
Inc., dated July 21, 1983. Report
No. 77-2011.EPA Accession No.
251007 — 251009, and 251014.
EPA Accession

no. 251007-09, 251014.

Unpublished.

NO

Not applicable

Kumar, D.P.S. (2001),
Carcinogenicity Study with
Glyphosate Technical in Swiss
Albino Mice, Toxicology
Department  Rallis Research
Centre, Rallis India Limited.
Study No. TOXI:1559.CARCI-M.
MRID
49987403. Unpublished.

NO

Not applicable




Lankas, G, P. (1981) A Lifetime
Study of Glyphosate in Rats.
Report No. 77-2062 prepared by
Bio Dynamics, Inc. EPA
Accession. No. 247617 -
247621. December 23, 1981.
MRID

00093879. Unpublished.

NO

Not applicable

Sugimoto, K. (1997),
HR-001:

18-Month  Oral  Oncogenicity
Study in Mice, Vol. 1 and 2. The
Institute of Environmental
Toxicology, 2-772, Suzuki-cho,
Kodaira-shi, Tokyo, 187, Japan,
Study No.:IET 94-0151. MRID
50017108, 50017109.
Unpublished.

NO

Not applicable

Wood, E., Dunster, J., Watson,
P., and Brooks, P. (2009a)
Glyphosate Technical: Dietary
Combined Chronic
Toxicity/Carcinogenicity Study in
the Rat. Harlan Laboratories
Limited,Page

156 of 227 Shardlow Business
Park, Shardlow, Derbyshire
DE72 2GD, UK.

NO

Not applicable







