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Backgrounder: Atrazine: Banned in Europe,
Common in Canada

Atrazine is a herbicide primarily used against broad-leaf weeds and some grasses in Canadian corn fields,
but also for sorghum, sugar cane and on lawns elsewhere." Atrazine inhibits photosynthesis, but corn
(and other monocot plants) can metabolize and excrete it rapidly, allowing for selective eradication of
weeds in fields, even after seedlings emerge.'”

Atrazine: Declining Usage but Lingering Danger

Atrazine is commonly used in over 80 countries.! Its popularity is attributable to its effectiveness as a
herbicide, and low cost.® However, except in Asia, its use is steeply declining around the world.” First,
glyphosate surpassed global atrazine sales in 2001.° Then, following the lead of early players such as
Italy and Germany, atrazine was removed from the list of authorized plant protection products by the
European Union as of 2003, due to its potential to contaminate groundwater.7' 8 Owing to its past
popularity and persistence in the environment, atrazine was still found in surface waters and in the
urine of pregnant women three years after its elimination in Europe.’

In Québec, atrazine sales dropped by 72%
from 1992 to 2014 (Figure 1), ™ but
145,542 kilograms (kg) of active ingredients
were still used. Treated surfaces decreased
by three times from 1992-2011, when they
reached 130,000 hectares.”” Among
pesticides sold in Québec, atrazine remains
the top ranked active ingredient for
environmental risk (contributing to 11.9% of \
global pesticide uses risk) and second in \l
rank for health risks (11.7%)."" In British
Columbia, its use dropped by 99%
between 2003 and 2010 (i.e., from 11,535  Figure 1: Atrazine sales in Québec.

kg to 43 kg). This drop has been attributed

to changes in the registration labels of the Pest Management Regulatory Agency (PMRA)™ which now

prohibits the use of seven of the 13 formulations still registered in Canada.'® Local authorities fear that
registration of novel formulations submitted to PMRA could lead to an eventual rise in sales in the near
future.
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Frequent and Troubling Surface Water Contamination

Atrazine is moderately soluble in water (Figure 2). It is resistant to breakdown by water (hydrolysis) and
light (photolysis). Breakdown by microorganisms is relatively slow under aerobic conditions, and even
slower in anaerobic conditions.’ Because atrazine does not bind strongly to soil particles, its leaching
potential is high."
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Figure 2: Atrazine movement and environmental persistence.

In Québec, median concentrations of atrazine declined from 1992 to 2004 in surface waters of
agricultural watersheds where corn and soy are intensively farmed® possibly due to reduced use.'!
However, atrazine, or its metabolite DEA, was still detected in 97% and 70% of water samples collected
between 2011 and 2014.” In Québec, atrazine is considered a problematic to aquatic life at
concentrations as low as 1.8 micrograms/litre (ug/l)."> Despite this, concentrations measured in 2014
were as high as 13 pg/l, and samples exceeded the criteria for the protection of aquatic life in 4.3% to
6.9% of samples, depending on the years (and by as much as 17.2% of the time for the Riviere des
Hurons in 2012)."

Atrazine is a Common Groundwater Contaminant

At a national level, the PMRA estimates that 11% of subsurface-water samples contain as much as
2.32 pg/l of atrazine. Using hydrogeological models, it is estimated that groundwater could contain as
much as 164 pg/l."> When Canadian and US data are considered together, it is estimated that 20% of
groundwater is contaminated with atrazine with maximum concentrations as high as 18.8 ug/I."
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Atrazine is the most commonly detected pesticide in US ground water (+40% detection rate, including
the DEA metabolite; Figure 2).'® Atrazine detection is expected to be geographically variable and
correlated with corn production regions.™ Indeed, detection rates in groundwater are generally lower in
potato- growing regions of Québec (5% of wells, 1999-2001)" compared to areas such as Centre-du-
Québec where corn is the dominant crop (24% of wells, 2014, 52-55 ng/I).*®

Atrazine is an Evident Endocrine Disruptor

Regulatory agencies generally describe Evident Suspected

carcinogens

atrazine as moderately toxic.” **' The endocrine
governments of Québec,”” Canada,”  disruptor
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humans.' Increased estrogen production
has been implicated in the development

of certain hormone-dependent breast

cancers.3 Figure 3: Toxic effects of atrazine on human and rat.

The Feminization of Frogs and Other Adverse Impacts on Animals

The role of atrazine in worldwide amphibian population declines has been evoked (Figure 4).*

29

Reproductive toxicity (including hermaphrodism, demasculinization, feminization),?” was first

observed in frogs, but has now been reported in other vertebrates, including fish, reptiles and

32,33

mammals). In utero exposure may induce spontaneous abortions in rodents, and lead to observable

37, 38 . 37
"™ rats or their descendents.” For example, low

toxicological symptoms in adult male* and female
doses could alter the development of mammary glands,* while high doses could lead to reduced birth
weight or delays in vaginal opening.”® Atrazine exposure in adult rats also appears to affect testes

morphology.*
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Atrazine exposure has also been linked to neuronal toxicity*> and immuno-toxicity™ ** in rodents. In bees,
atrazine exposure results in reduced B-carotene synthesis, a vitamin A precursor essential for growth
and vision.** A 2015 literature review by Quebec’s Ministére du Développement durable,
Environnement et Lutte contre les changements climatiques (MDDELCC) summarizes a number of
scientific studies indicating liver and kidney toxicity in fish, gill toxicity in bivalves, and a reduced growth
rate in amphibians exposed to atrazine concentrations commonly measured in surface waters."
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Figure 4: Atrazine ecotoxicity.

Atrazine may be Harmful to Human Reproduction

In epidemiological studies, associations between atrazine exposure and intrauterine growth
. . . 47 . 48, 49 . 50, 51 .
retardation,” ** *® gestational diabetes,*” premature births,*® * abdominal wall defects, nasal cavity
. . . 53 . . 54
defects,” genital malformations in boys,”®> and menstrual cycle deregulation in women>* have all been
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reported (Figure 3). But a recent meta-analysis of epidemiologic studies concluded that poor data
quality precludes firm conclusions on the causal relationship between atrazine exposure and
reproductive problems in humans.>

No Consensus on Atrazine’s Cancer-Causing Potential

56-58 . 1
Mammary and prostate cancers observed in rats™

1, 60, 61

There is no consensus on atrazine carcinogenicity.
9% could originate from endocrine disruption of a pathway not pertinent for humans (Figure 3).
One epidemiological study suggested possible links between atrazine and breast cancer, but this

62-64 . . 65-67
Increasing prevalence of various cancers, are

association was not found in subsequent studies.
deemed insufficient to confirm atrazine’s carcinogenic potential, but suggest the need for greater

monitoring and vigilance.'
Atrazine in drinking water

Drinking water standards for atrazine are set at 5 pg/l by Health Canada and 3.5 pg/I by the province of
Québec. In Québec, between 2005 and 2009, the maximum concentration of atrazine found in tap water
was 1.0 pg/l. However, 66% of upstream water treatment plants samples tested positive, with raw
(input) and treated (output) waters containing up to 4.45 and 2.26 pg/l of atrazine, respectively.®®
Atrazine and metolachlor (another common corn field herbicide) are the two most frequently detected
pesticides in raw and treated waters.®® But because only municipality water systems serving more than
5000 residents have mandatory testing for atrazine and other organic chemicals, exposure from drinking
water in other systems in largely unknown. Drinking water is the principal route of exposure for humans

since atrazine is seldom found in food and there is little opportunity for inhalation.®” ”°

Atrazine in Pesticides Mixtures

Atrazine is often found in combination with other chemicals. In Québec, atrazine was detected in 98% of
surface water samples from corn-growing regions, often along with 20 other herbicides.'” According to
this provincial study, atrazine was present in 100% of the samples for almost half of the rivers where 11
pesticides were also present (Figure 2)."> A study of US agricultural watersheds found that atrazine was
present in 30% of pesticide mixtures, and that it often exceeded ecotoxicological standards.*®

Mixtures containing atrazine may reduce immunity in fish and amphibians;71 synergize behavioural
changes on aquatic invertebrates when combined with the insecticide chlorpyrifos.'® Atrazine may
increase the toxicity of the insecticide diazinon to aquatic invertebrates by as much as 400%;"° and when
combined with the herbicide, S-metolachlor, retard the growth and development of frogs.25 The
presence of atrazine and nitrates in drinking water has been associated with a 2.5—fold increase in the
risks of developing non-Hodgkin’s Iymphoma,72 as well as delay intrauterine growth in humans.”

Legal action in the United States

In the United States, an action taken in 1999 by environmental, health and consumer advocacy groups
to obtain enhanced protection of populations and ecosystems, concluded with an out-of-court
settlement four years later.”* In 2011, 50,000 letters and a 10,000-signature petition requesting an
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immediate ban on atrazine was sent to the EPA.”> "

8,71,77

Allegations of scientific fraud, wilful blindness, and
excessive lobbying were made. In 2012, a class action by 2,000 communities in the US Corn Belt-to
recover additional costs for removing atrazine from drinking water—was resolved through a $105 million
settlement.”® In 2015, a threatened prosecution by the Center for Biological Diversity was settled out of
court through an agreement under which the EPA would evaluate atrazine’s impact on 1,500 threatened

plant and animal species in the USA before 2020.”

In Canada, atrazine was re-registered by the Pest Control Management Agency in 2007. In 2012,
Equiterre and the David Suzuki Foundation requested a special review of the registration of some
pesticides — including atrazine — on the basis of their banning by other OECD members for
environmental or health concerns. After a first refusal by the PMRA, Equiterre and the David Suzuki
Foundation, represented by Ecojustice, filed a lawsuit in 2013, after which PMRA committed to do these
reviews. The review of atrazine was announced in 2015.%° The scope of the special review of atrazine
was restricted to earlier motives expressed by Europeans, which were the high leaching potential in
runoff and groundwater. In its proposed decision, the PMRA recommended maintaining registration on
the basis that atrazine does not present an unacceptable risk for human or environmental health,
despite recognizing its leaching potential to groundwater.” In its proposed re-evaluation note, the
PMRA did not conduct a complete risk evaluation, but focused solely on groundwater, even though
groundwater only represents a drinking water source for a restricted subset of the Canadian population.
In Québec, most municipal water systems use surface water.®

Viable alternatives to atrazine

Atrazine manufacturers have argued that corn farmers would lose 1.4% to 9.5% of their crop yields if
atrazine were banned in the US.®! US government estimates put the loss at 1.2%.%* Predictions of yield
reductions may not be accurate: following atrazine’s elimination in Europe, corn yield actually
increased.® Several potential replacement herbicides are registered in Canada, several of which may be
more profitable to them,®® but as is the case for all pesticides, they may pose a risk to human and
environmental health. Atrazine being the registered substance with the highest environmental risk and
the second with regard for the health risk, it is easy to find less toxic alternatives on SAgE Pesticides
website (in French: www.sagepesticides.qc.ca). Using integrated pest management (IPM), favouring
more competitive varieties of crops, cover crops, early screening, and crop rotation could decrease the
use of herbicides and maintain healthy yields. Mechanical weeding and other mechanical weed control
techniques are becoming increasingly effective, thanks to technological advancements such as precision
cropping systems (GPS-based technologies).®

Conclusion

Atrazine is ubiquitous in our environment, often at concentrations exceeding the criteria for the
protection of aquatic life, but fortunately within drinking water criteria. Available research strongly
suggests that atrazine presents serious hazards for both humans and the environment. If atrazine’s
carcinogenic potential is not clearly established, its potential to disrupt the endocrine system is clear.
Atrazine use is rapidly declining in Canada because several formulations are already restricted in
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Western Canada, replacement products are available on the market, and it was banned in Europe

without yield losses. However, it is imperative to finally ban the use of this pesticide in our country to

fully protect human populations and ecosystems.

Writing and Illustrations: Louise Hénault-Ethier
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