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Foreword

Guidance documents are meant to provide assistance to industry and other stakeholders on how to
comply with governing statutes and regulations. Guidance documents also provide assistance to staff
on how Health Canada mandates and objectives should be implemented in a manner that is fair,
consistent and effective.

Guidance documents are administrative instruments. They are not bound by the force of law and, as
such, allow for flexibility in approach. Alternate approaches to the principles and practices described in
this document may be acceptable provided they are supported by adequate justification. Alternate
approaches should be discussed in advance with the PMRA to avoid the possible finding that
applicable statutory or regulatory requirements have not been met.

Health Canada reserves the right to request information or material, or define conditions not specifically
described in this document, in order to allow the Department to adequately assess the safety, efficacy
or quality of a product. Health Canada is committed to ensuring that such requests are justifiable and
that decisions are clearly documented.

This document should be read in conjunction with the accompanying notfice and the relevant sections
of other applicable guidance documents.
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1.0 Executive summary

Health Canada’s Pest Management Regulatory Agency (PMRA) uses a well-defined,
internationally-recognized risk assessment and risk management framework in its decision-
making. This document describes the framework for developing, implementing and monitoring
pesticide registration decisions, and consists of the following steps:

Identify the issue and its context (problem formulation),
Assess risks and value,

Identify and analyse risk mitigation and management opftions,
Select an appropriate risk management strategy,

Implement the chosen strategy,

Monitor and evaluate results.

Sk~

Involving interested and affected parties is integral to the overall process. The PMRA Framework
for Risk Assessment and Risk Management is designed to protect human health and the
environment. A pesticide will not be registered unless it has acceptable risks and provides value
when used according to the conditions of registration, which includes following label directions.
Decisions are made on the basis of a comprehensive body of published and registrant-supplied
scientific evidence and scientific methods used to determine the nature and extent of the risks
posed by pesticides and by applying appropriate and effective risk management strategies.

2.0 Purpose

This document describes the framework that guides Health Canada’s Pest Management
Regulatory Agency (PMRA) in the assessment and management of risk and its regulatory
decision-making. The PMRA uses a comprehensive body of scientific methods and evidence o
determine the nature as well as the magnitude of potential risks posed by pest control products
(pesticides). This approach allows for the protection of human health and the environment
through the application of appropriate and effective risk management strategies.!

3.0 Infroduction

Pesticides are designed to control, destroy, attract or repel pests, or to mitigate or prevent pests’
injurious, noxious or troublesome effects. Because of the properties and characteristics that
make pesticides effective for their infended purposes, they also may pose risks to people and
the environment.

The Pest Control Products Act? and its associated Regulations govern the manufacture,
possession, handling, storage, tfransport, importation, distribution and use of pesticides in
Canada. The Pest Control Products Act is administered by Health Canada’s PMRA. As required
under the Pest Control Products Act, a new pesticide is registered only if potential risks to human
health and the environment, and value are determined to be acceptable when the product is
used according to the conditions of registration, which includes following label directions. This

! This document is not intended to describe all science-based approaches, such as systematic or rapid reviews, that
could be used to assess specific areas related to pest control products.

2 Pest Control Products Act, S.C. 2002, c. 28 (July 28, 2020)
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includes consideration of active ingredients, formulants and any potential confaminants in
pesticide products. All registered pesticides are regularly re-evaluated to ensure that they
continue to meet current health and environmental safety standards and continue to have
value. Furthermore, a special review of a registered pesticide may be conducted to address
any newly identified specific aspect(s) of concern of a pesticide, and to determine its continued
acceptability for registration. The PMRA applies a science-based risk assessment and risk
management approach to determine the acceptability of risks fo human health and the
environment,

The PMRA's scientific risk-based approach to the regulation of pesticides is consistent with
international standards and is similar to Health Canada’s regulatory approach for other types of
chemicals. This framework provides predictability and transparency to the process used to
protect the health of Canadians and their environment and helps ensure risk management
decision-making considers all relevant criteria in a comprehensive fashion. It also provides
sufficient flexibility to incorporate alternative approaches such as Risk21 methodology and tools
developed by the Health and Environmental Sciences Institute (HESI), when applicable.3

In developing a framework based on the assessment and management of risk, the PMRA
considered the following:

the sources from which risks may arise,

the types of activities that may cause risks to arise,

the means available for assessing the likelihood, degree and duration of risks,

the means available to mitigate and minimize risks,

appropriate means to involve stakeholders in the decision-making process, and
appropriate means to enable and facilitate interaction and cooperation with other
jurisdictions and regulatory bodies.

The majority of registration decisions within the PMRA concern synthetic chemical pesticides.
Accordingly, this framework is based to a large extent on the processes and approaches used
to arrive at decisions about a new synthetic chemical pesticide, a major new use, post-market
pesticides under re-evaluation or special review. It may also be used when considering incident
reports examined during these processes. This framework also applies to registration decisions for
biopesticides (microbial and pheromone pesticides), non-synthetic pesticides (plant exiracts, or
other naturally derived substances), and devices, with modifications specific to each situation.

3 risk21.org [Internet]. Washington: The Health and Environmental Sciences Institute: c2020 [cited July 28, 2020].
Available from: https://risk21.org.
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4.0 Overview of the framework

The framework is divided into a number of identifiable decision steps and components, as noted

below and in Figure 1:

e A clearidentification of the issue and context (problem formulation),
e An assessment of the risk to human health and the environment, and the value of the

product (taking info account the conditions of use),

¢ A methodology to mitigate and manage the risk, which involves identification and
analysis of various options leading to the selection of a risk management strategy, and
¢ Ongoing monitoring and evaluation of the results.

Decision Steps

Identification of Issue and
Context
(Problem Formulation)

Assessment of Risk and
Value

Management of Risk

Monitoring and
Evaluation of Results

Components

Initiation of Assessment and Management of Risk

Request for Registration
Re-evaluation/Special Review

New Monitering Results/Incident Reports

Risk to Health

Risk to the
Environment

Value

o Hazard Identification e Performance
e Dose Response Assessment e Benefits
e Exposure Assessment e Alternative
o Risk Characterization Analysis
Identification and Analysis of Risk Mitigation Options
Selection of a Risk Management Strategy
Implementation of the Strategy
t Inci Publi
EDiBfesnien nc@ent Routine and uPllshéd Re-Evaluation/
and Regoslieans Special Surveys pelenttic Special Review
Compliance Surveillance B v Literature E
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Figure 1 Process Flow Showing the Stages of Risk Assessment and Risk Management of Pest
Control Products. The Process Flow is as follows: Identification of the issue and context; assessing
the risks to human health and the environment, and the value of the product; management of
risk, which involves identifying and analysing various options leading to selection of a risk
management strategy; and ongoing monitoring and evaluation of the resulfs.

Although the framework is presented as a series of sequential steps leading from a starting point,
such as an application fo register a new pesticide, to a defined end point such as the decision
to register, the underlying process is highly iterative and interactive. This is particularly evident in
the development of risk management options. If there is a concern that the use of a product as
proposed by the applicant may be associated with an unacceptable level of risk, the PMRA will
consider restrictions on use or other conditions to reduce the risk to acceptable levels. The
process usually results in a number of possible risk management options. Each of these options
must be described in sufficient detail to allow quantitative re-examination of the potential risks.
Typically, this requires several iterations of the assessment of risk and recalculation of risk under
the different options considered.

The same approach is followed for post-market assessments (re-evaluations and special
reviews).

5.0 Identifying the issue and its context
(problem formulation)

Since all pesticides must be authorized before they can be sold or used in Canada, the most
common trigger for initiating the decision-making process is an applicant request for registration
of a new pesticide. The process will also be triggered by a re-evaluation, a special review, in
amending an existing product registration, or by receipt of new information and may require
additional incident reporting.

This process is governed by the Pest Control Products Act, which provides the authority for
decision-making on the basis of scientific risk assessment and risk management. It requires a risk-
based, rigorous approach for new products that are subject to pre-market approval, and
requires re-evaluation or special review to ensure that the risks associated with the use of
registered pest control products remain acceptable.

The Pest Control Products Act dictates that the risks and value of a product, when used
according fo the conditions of registration, which includes following label directions, must be
considered acceptable by the Minister of Health for it fo enter and remain on the market in
Canada. The legislation also includes various enforcement provisions to allow inspectors to
monitor compliance with the Pest Control Products Act and its associated Regulations and
address non-compliance through a variety of legislative tools. Provincial pesticide legislation also
plays an important role in the overall process of pesticide regulation in Canada.4

4 Information on Government Roles in pesticide regulation
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Pesticide registration decisions must also be considered in the context of the Toxic Substances
Management Policy (TSMP),5> and international agreements such as the Stockholm Convention
on Persistent Organic Pollutants (POPs). The presence of substances such as these in existing
pesticide products as active ingredients, formulants or contaminants could lead to a
reassessment of their registration status and regulatory action consistent with pertinent federal
policies and intfernational commitments. It is also important to note that a person must still
comply with requirements under any other relevant federal statute (for example, the Fisheries
Act) when using a pesticide that is approved under the Pest Control Products Act.

As in other Organisation for Economic Co-operation and Development (OECD) countries,
detailed risk and value assessment and risk management methodology or policies are not
included in statute or regulation, but rather in directives and guidelines, so that they can be
adapted quickly as scientific knowledge and public policy evolve.

6.0 Assessing risk and value

Assessments of health risk, environmental risk, and value are central to the PMRA’s decision-
making process. They provide a solid factual and contextual basis for making sound registration
decisions that protect human health and the environment from unacceptable risks from
pesticides. Each of the three components (health risk, environmental risk and value) must be
acceptable before a pesticide can be registered. This means that products that are not
effective do not have acceptable value and, therefore, would not be registered even if the
health and environmental risks were acceptable. Conversely, if a product is very efficacious and
useful to an important commodity, it would not be registered if health and/or environmental risks
are not acceptable. The development of the required conditions of use that are feasible, is also
a key part in assessing risk and value.

The risks fo human health and the environment comprise the two risk components of the
assessment process. This is due to the broad international consensus among regulatory agencies
that the acceptability of a pesticide should be predicated on the nature, degree and duration
of risk it poses. The PMRA applies a science-based approach to assessing pesticides that
considers both the toxicity and the level of exposure to fully characterize risk. The extensive pre-
market assessment of pesticides allows the PMRA to identify potential hazards and risks to human
health and the environment prior to making the registration decision.

5 Pest Management Regulatory Agency [Internet], Oftawa: Health Canada. March 12, 1999 [cited July 28, 2020]. The
Pest Management Regulatory Agency’s Strategy for Implementing the Toxic Substances Management Policy.
Available from: https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-
publications/pesticides-pest-management/policies-guidelines/regulatory-directive/1999/strategy-implementing-
foxic-substances-management-policy-dir99-03.html
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The PMRA's risk assessments follow a structured, predictable process that is consistent with
international approaches and the Health Canada Decision-Making Framework for Identifying,
Assessing, and Managing Health Risks.¢ Assessments are largely based on a required set of
scientific data that must be provided by the applicant. These assessments estimate potential
risks to defined populations under specific exposure conditions. They are conducted in the
context of well-defined use scenarios, such as the use of a new pesticide on a particular field
crop using specified application rates, methods and equipment.

Potentially exposed populations and environments are also defined and considered in the risk
assessment. The data required from applicants in support of a pesticide registration are tailored
to the different proposed uses. The PMRA has specified extensive and detailed data
requirements and guidance for over 30 different use scenarios.”- 8. ¢

Only products with a database that fulfills all scientific requirements or have acceptable
scientific waiver rationales, are allowed to progress within the evaluation process and reach the
decision stage, which includes a public consultation step on all proposed major decisions. These
data are generated in accordance with validated study protocols and internationally
accepted OECD Principles of Good Laboratory Practice.10.11 Risk assessments can, and often do,
use additional scienftific data from other sources, such as published scientific literature, incident
reports and international regulatory organizations.

Integral fo the PMRA's risk assessment process is the incorporation of standard protection factors
to further protect human health. These factors provide an inherent level of protection from
exposures that could result in adverse effects to human health. Furthermore, the PMRA applies
addifional protection factors if warranted by the hazard profile of the pesticide or by the quality
and completeness of the underlying data.

6 Health Canada [Internet]. Ottawa: Health Canada; August 1, 2000 [cited July 28, 2020]. Health Canada Decision-
Making Framework for Identifying, Assessing, and Managing Health Risks. Available from:
https://www.canada.ca/en/health-canada/corporate/about-health-canada/reports-publications/health-
products-food-branch/health-canada-decision-making-framework-identifying-assessing-managing-health-risks.ntml

7 Pest Management Regulatory Agency [Internet], Oftawa: Health Canada. April 11, 2003 [cited July 28, 2020].
Regulatory Directive: Organizing and Formatting a Complete Submission for Pest Control Products. Available from:
https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-
pest-management/policies-guidelines/regulatory-directive/2003/organizing-formatting-complete-submission-pest-
confrol-products-dir2003-01.html

Pest Management Regulatory Agency [Internet], Ottawa: Health Canada. March 18, 2018 [cited October 27, 2020]
Guidance for developing datasets for conventional pest control product applications: data codes for parts 1, 2, 3,
4,5, 6,7 and 10 Available from: https://www.canada.ca/en/health-canada/services/consumer-product-
safety/reports-publications/pesticides-pest-management/policies-guidelines/guidance-developing-applications-
data-codes-parts-1-2-3-4-5-6-7-10.html

4 Pest Management Regulatory Agency [Internet], Oftawa: Health Canada. May 4, 2016 [cited July 28, 2020].
Regulatory Proposal PRO2016-01: Revised Environmental Data Requirements. Available from:
https://www.canada.ca/en/health-canada/services/consumer-product-safety/pesticides-pest-
management/public/consultations/regulatory-proposals/2016/revised-environmental-data-
requirements/document.html

10 Pest Management Regulatory Agency [Internet], Ottawa: Health Canada. July 27, 1998 [cited July 28, 2020].
Regulatory Directive: Good Laboratory Practice. Available from: https://www.canada.ca/en/health-
canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/policies-
guidelines/regulatory-directive/1998/good-laboratory-practice-dir?8-01.html

" Pest Management Regulatory Agency [Internet], Oftawa: Health Canada. August 28, 2019 [cited July 28, 2020].
Information Note — Determining Study Acceptability for use in Pesticide Risk Assessments. Available from:
https://www.canada.ca/en/health-canada/services/consumer-product-safety/reports-publications/pesticides-
pest-management/fact-sheets-other-resources/determining-study-acceptability-pesticide-risk-assessments.ntml
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Re-evaluation and special review entail assessing the risks associated with the use of registered
pesticides and the acceptability of these risks in light of current regulatory and scientific
standards. The same steps as described for the pre-market assessment are used during re-
evaluation and special review.

6.1.1  Assessing risks o human health

The purpose of assessing the risks to human health is to define the nature of potential hazards
and to determine the degree and likelihood of the risk associated with a defined exposure. The
PMRA considers that pesticides may pose higher risks fo certain groups of people based on
differences in factors'2 such as: biology, gender, sex, behaviour, age and occupation. The
PMRA’s decisions about how pesticides can be used are based on protecting the most sensitive
group. The Pest Control Products Act requires that pesticide evaluations consider more sensitive
populations, including pregnant women, infants, children, women and seniors.

The assessment follows a four-step scientifically established and internationally accepted
process:

Hazard identification
Dose-response assessment
Exposure assessment, and
Risk characterization.

LN E

Hazard identification

Animal toxicity studies are the main source of information for identifying hazards (toxic effects or
potential adverse health effects) and for determining the relationship between dose and
response. These studies are considered to be well-understood predictors of potential toxicity in
humans. The PMRA relies heavily on a broad range of toxicology data (for example,
developmental toxicity, neurotoxicity, long-term toxicity and reproductive toxicity studies) to
establish reference doses for acute and repeated or chronic dietary exposure (referred to as
acute reference dose (ARfD) and acceptable daily intake (ADI), respectively), non-dietary
exposures, and to derive estimates of potential cancer risks, if warranted. Benchmark dose
(BMD) is also used to establish the point of departure for risk assessment purposes, when
applicable.

The PMRA is also an active collaborator and participant in national and global initiatives
exploring the utility and implementation of approaches to reduce animal testing in regulatory
decision-making. This includes implementing changes to existing data requirements to support
pesticide registrations, such as the removal of the routine requirement for certain animal studies,
along with exploring how to further incorporate pharmacokinetic and toxicokinetic information.
As new in vitro methods evolve, these are also intfegrated into the hazard assessment process, as
appropriate.

12 Health Canada [Internet]. Ottawa: Health Canada; January, 2020 [cited July 28, 2020]. Consideration of Sex and
Gender in Pesticide Risk Assessment. Available from: https://www.canada.ca/en/health-
canada/services/consumer-product-safety/reports-publications/pesticides-pest-management/fact-sheets-other-
resources/consideration-sex-gender-pesticide-risk-assessment-infographic.html
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Dose-response assessment

With few exceptions, for example, certain cancer and mutagenic effects, most toxic effects
occur only when a dose threshold has been exceeded. These differences are considered using
two different approaches for assessing the acceptability of risks to human health: a margin of
safety approach for “threshold” effects and in the case of cancer effects where a dose
threshold has not been established, an assessment is based on the probability or likelihood of
adverse effects at estimated exposure levels.

For toxic effects that have a threshold, the PMRA establishes reference values (ARfD, ADI) for
assessing dietary exposures that consider both the acute and the chronic nature of the toxic
effects. Other reference values to assess exposures of different durations (short-term (1-30 days),
intermediate-term (1-6 months) and long-term (greater than 6 months)) are also established for
non-dietary exposure scenarios for occupational and residential risk assessments.

The starting point for calculating the reference value is the lowest level of exposure in test
animals that causes no adverse effects, referred to as the no observed adverse effect level
(NOAEL). The NOAEL is selected for a toxic effect observed in animals that is relevant to humans,
and is usually from a study in which animal exposure is representative of the route, frequency
and duratfion of human exposure. In addition, the NOAEL is typically selected from the test
species that exhibits the greatest sensitivity to the toxic effects of the pesticide.

Reference values also consider uncertainties arising from the extrapolation of effects observed in
animals to potential effects in humans, and that some humans in the population may be more
sensitive to potential effects than others. Accordingly, the reference dose incorporates two
uncertainty (protection) factors: a 10-fold factor to account for extrapolation from animals to
humans (interspecies extrapolation) and an additional 10-fold factor to account for the variation
within the human population (intraspecies variability). In this way, the calculated reference
value for humans is a minimum of 100-fold lower than the dose that caused no adverse effects
in animal studies. In addition to these two 10-fold factors, additional factors may be applied to
the reference dose to address the severity of an effect or any concerns or uncertainties about
the toxicity information.

Under certain conditions, the Pest Control Products Act requires the application of a further 10-
fold factor, referred to as the PCPA factor, to provide additional protection for pregnant
women, infants and children in the risk assessment. Where reliable scientific data are available,
a different factor may be applied. Details on the application of the Pest Control Products Act
factor (PCPA factor) are provided in Science Policy Note: The Application of Uncertainty Factors
and the Pest Control Products Act Factor in the Human Health Risk Assessment of Pesticides
(SPN2008-01).

The assessment of a pesticide for which a dose threshold has not been established follows a
different kind of assessment. Cancer assessment for pesticides is based on evidence from
cancer studies in af least two species, usually the rat and the mouse, together with evidence
from in vifro and in vivo genotoxicity studies. These studies are typically carried out at dose levels
that are much higher than expected human exposures. In many cases these are also
complemented with studies that shed light on the mechanism or biological mode of action by
which the pesticide causes cancer. The outcome of the animal studies together with
mechanistic considerations are used in a weight-of-evidence approach to decide if a pesticide
is likely to pose a cancer hazard to humans. This type of approach is consistent with that used by
other international agencies and authorities.
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Exposure assessment and risk characterization

The determination of whether dietary exposure is acceptable is made by comparing the
estimated human exposure to the dietary reference value (ARfD and ADI). Exposures that fall
below the reference value are considered to provide sufficient margins of safety and therefore
do not present health risks of concern. For non-dietary exposure scenarios, exposure estimates
are compared to the appropriate NOAEL to calculate a margin of exposure. If the calculated
margin of exposure is equal to, or greater than the target margin of exposure, risks are
considered acceptable. Science Policy Note, SPN2014-01 General Exposure Factor Inputs for
Dietary, Occupational, and Residential Exposure Assessments provides information on various
exposure inputs used to estimate pesticide exposures to the population for dietary,
occupational, and residential exposure scenarios.

For non-threshold effects, sophisticated statistical models are used to estimate potential risks at
the lower levels of exposure seen in humans, based on high dose animal studies. A model used
widely for regulatory purposes in determining cancer risk is the linearized multistage (LMS)
model.’®This model calculates the likelihood or probability of developing cancer (lifetime
cancer risk) from an average daily lifetfime exposure. For example, a 1x 10-¢ cancer risk means
that an average daily exposure to a substance increases the likelihood of cancer by one
additional case per one million exposed over a lifetime.

A lifetime cancer risk that is below 1 x 10-¢ (one in a million) is generally an indicator of
acceptable risk for the general population when exposure occurs through pesticide residues

in or on food, and to otherwise unintentionally exposed persons. Cancer risks in the range of

1 x105to 1 x 10-¢ (one in one-hundred thousand to one in a million) are considered acceptable
for workers exposed occupationally to potentially carcinogenic chemicals. These risk ranges in
conjunction with other factors considered in the risk assessment are used by the PMRA, as well as
other jurisdictions nationally and internationally, as a guide in reaching decisions about the
acceptability of lifetime cancer risk.

Both types of risk assessment, the margin of safety threshold approach and the non-threshold
cancer risk assessment, provide estimates of risk arising from various types of exposures. Usually
the risk estimate reflects a “typical” exposure and use situation, taking info consideration
whether exposure is occasional or frequent and of short or long (life-time) duration. However, in
order to afford a standard of protection, the process generally overestimates exposure and risk
by using “worst case” or high-end assumptions, such as assuming that 100 percent of a crop
would be treated at the maximum application rate, or that 100 percent of the pesticide
deposited on the skin would penetrate through the skin.

The PMRA also aggregates exposure for a single pesticide active ingredient by combining
potential exposures from all food residues and drinking water, as well as exposure from
residential activities, when applicable. Cumulative risk assessments (the combined risk from
several pesticides) are conducted for pesticides with a common mechanism of toxicity. Science
Policy Note, SPN2018-02 Cumulative Health Risk Assessment Framework describes the PMRA's
framework for assessing the cumulative health effects of pesticides.

13 The LMS model assumes that the dose-response curve is linear at low doses with no threshold. The LMS model is
generally considered more appropriate for genotoxic than for nongenotoxic carcinogens.
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6.1.2  Assessing risks to the environment

The purpose of the environmental risk assessment is to determine whether adverse effects from
the use of pesticides may occur to organisms and to the natural environment itself. Similar to the
approach for assessing the risks fo human health, the environmental risk assessment assesses the
exposure (environmental fate and behaviour) and hazard (toxic effects on organisms) and
characterizes the risks posed by pesticides. An examination of the environmental chemistry and
fate considers the potential for exposure to the pesticide. This includes the possibility for the
pesticide to move into sensitive environmental compartments at the site where the pesticide is
used, such as groundwater or lakes and rivers, as well as the possibility for atmospheric fransport
and deposition into remote regions, such as the Arctic. The hazard assessment examines effects
on a vast number of plants and animals, and includes considering effects on biodiversity and
the food chain. The characterization of environmental risk requires the integration of information
on environmental exposure and effects to identify which, if any, organisms or environmental
compartments may be at risk, as well as any uncertainties in characterizing the risk. Where risks
to the environment are identified, strategies to reduce those risks are considered.

To estimate environmental exposure to pesticides, it is essential to have a detailed
understanding of the pesticide’s fate characteristics, including physicochemical properties,
transformation rates in soils and water systems, formation of fransformation products, and
mobility information including the adsorption of the pesticide to soils, as well as knowing how,
when, and under what conditions a pesticide is used. These fate characteristics allow the PMRA
to predict the movement of the pesticide in soil, water and air, as well as the potential for
uptake by plants or animals and the fransfer from organism to organism through the food web to
higher trophic levels. Using standard models, the PMRA calculates estimated environmental
concentrations (EECs) of the pesticide in various environmental media, such as soil, water, air
and food sources for animals. These estimations take into consideration the application rate(s),
physicochemical properties, and environmental fate and behaviour properties of the pesticide,
including the dissipation of the pesticide between applications. The reliability of the EEC
predictions can be enhanced with results from field trials under conditions that reflect the
Canadian environment. For post-market reviews of registered pesticides, available monitoring
information (for example surface water and groundwater monitoring) is also analyzed o
characterize potential exposure to the pesticide.

The PMRA reviews effects information (ecotoxicological data) for various organisms from both
terrestrial and aquatic habitats, including invertebrates, vertebrates, and plants. Potential effects
in non-target biota are assessed and characterized using a series of internationally recognized
indicator species. Terrestrial species are represented by the following major taxonomic groups:
birds; mammals; terrestrial invertebrate species including beneficial insects, arthropods, and
bees; and terrestrial plants. Potential effects in aquatic biota can be characterized in both
freshwater and marine species that include fish, aquatic invertebrates, algal species, and
aquatic vascular plants. Acute and chronic effects endpoints are derived from laboratory and
field studies that characterize the toxic response and the dose—effect relationship of the
pesticide and its major fransformation (degradation) products. These effects endpoints are used
to predict potential effects on individuals, populations, and communities within ecosystems. The
adverse effects considered include lethal (mortality) and sub-lethal effects (such as reduced
growth and reproductive impairment). Effects endpoints where 50% of the test population are
affected (for example, LCso) as well as the level at which no effects occur (for example, NOEC)
are determined. Toxicity effects endpoints used in the environmental risk assessment may be
adjusted using uncertainty factors to account for potential differences in species sensitivity as
well as varying protection goals (in other words, protection at the community, population, or
individual level).
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The environmental risk characterization integrates the exposure (environmental fate and
behaviour) and effects (ecotoxicological data) information using a tiered, or step-wise,
approach. Initially, a screening level risk assessment is performed to identify non-target
organisms to which the pesticide (or specific uses of the pesticide) does not pose a risk, and to
identify those organisms for which there may be a potential risk. The screening level risk
assessment uses simple methods, conservative exposure scenarios (for example, direct
application fo soil at a maximum cumulative application rate) and sensitive toxicity effects
endpoints. Risks may be quantified using a risk quotient approach. A risk quotient (RQ) is
calculated by dividing the exposure estimate by an appropriate toxicity value (RQ =
exposure/toxicity). The RQ is then compared to the level of concern (LOC), which is set at one
for the majority of organisms, with a few validated exceptions. If the screening level RQ is below
the LOC, the risk is considered negligible and no further risk characterization is necessary for that
organism. If the screening level RQ is equal to or greater than the LOC, then a refined risk
assessment is performed to further characterize the risk. The refined assessment takes into
consideration more realistic exposure scenarios (such as drift to non-target habitats) and may
consider different toxicity endpoints. Refinements may include further characterization of risk
based on exposure modelling, monitoring data, results from field or mesocosm studies, and
probabilistic risk assessment methods. Refinements to the risk assessment may continue until the
risk is adequately characterized or the available data do not permit further refinements. Where
potential risks are identified, risk mitigation is also considered to see if risks can be reduced to an
acceptable level. The environmental risk characterization is an iterative process incorporating
more redlistic effects and exposure characterizations as well as risk mitigation options, as
required.

The primary consideration in the value assessment process is whether the product is efficacious,
that is, “does it do what it claims to do” by the applicant. This assessment is based on different
types of information including results from field studies, use history information including
information from other countries where the product may be currently registered, published
papers and scientific rationales. These should be representative of typical use conditions to
demonstrate that the pesticide contributes to managing the specific pest or pests, as claimed
on the label.

The value assessment contributes to the establishment of use conditions that are necessary to
assess risks. The value assessment also allows for the development and evaluation of risk
mitigation and management options by providing information on the benefits associated with
the use of the pesticide. These benefits may relate to human health, safety and the
environment, as well as social and economic impacts; however, as noted previously, the health
and environmental risks must be acceptable before a product is considered eligible for
registration, regardless of the value of the product. Similarly, if the risks are acceptable, but the
product has not provided sufficient information to demonstrate acceptable value, it will not be
considered acceptable for registration.

6.2.1 Assessing value

Determining the value of a pesticide is an important element of the pre-market evaluation of
pest control products. The PMRA value assessments consist of two components: an assessment
of the performance of a pest control product and its benefits.

The PMRA carries out a value assessment for all new pesticides corresponding to a new active
ingredient or new formulation, or amendments to existing products proposing new uses, such as
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addifion of new pests, new hosts or new application methods. The extent and focus of the value
assessment is case specific. It may include a review of all the components of performance and
benefits, or a review of performance only for an amendment to add a new pest to a registered
pesticide.

Assessing pesticide performance involves an evaluation of the pesticide’s efficacy in confrolling
the target pest and the potential for the pesticide to damage host crops or use sites. Pesticides
that do not contribute to the management of a pest are not acceptable candidates for
registration, even if they do not pose risks fo human health or the environment.

Where the efficacy of a pesticide is acceptable, the assessment serves to establish appropriate
label claims and directions and an application rate (or rate range) that is effective without
being excessive, and with no unacceptable damage to the use site or host organism/crop (and
subsequent hosts or crops) under normal use conditions.

The efficacy of a pesticide is related fo the concentration or amount of the pesticide that is used
and the method and timing of use. These factors can also have a significant impact on the risks
that are associated with the use. The required amount, method and timing of use for successfully
dealing with a pest can lead to unacceptable risks, and thus preclude registration. There is also
the possibility of modifying these factors while still maintaining an acceptable level of efficacy,
thus providing a significant opportunity for developing risk management opfions.

When data for an efficacy assessment are derived from field or laboratory frials, the trials are
carried out in such a manner as to allow for a determination of the pesticide performance over
a variety of conditfions. In most cases, proof of performance establishes the value of the
pesticide, so that the PMRA would not normally engage in an in-depth or extensive evaluation
of benefits. Assessment of benefits may be undertaken in particular cases where performance
alone does noft sufficiently demonstrate value, or while developing risk management options.

Within the context of health, safety and environmental benefits, the PMRA assesses the
compatibility of a pesticide with sustainable agricultural production systems or industrial
practices. In particular, the assessment identifies existing alternative methods of conftrol for the
target pests, the fit of the pesticide with established integrated pest management (IPM)
programs and the role of the pesticide in resistance management strategies.

The infroduction of a pesticide with the same mode of action as other registered pesticides may
accelerate the development of pest resistance (decreased effectiveness), while a pesticide
with a new, unique mode of action may provide the opportunity to delay the development of
resistance, or fo contribute fo managing resistance to other modes of action, thus increasing its
value. In addition, an assessment of social and economic impacts may consider aspects such as
frade implications and competitiveness, impacts on crop quality, and other indirect effects of
the pest on the use site or host organism/crop.

The overall determination of value uses a weight of evidence approach in consideration of the
various components of the value assessment and the available supporting information. The
relative weight of each component may vary depending on the specific nature of the pest
problem and its context.

During re-evaluation, value is examined under current conditions and in light of alternative pest
control methods (both chemical and nonchemical) that may have been developed since the
pesticide was first registered. The performance component of the value assessment is typically
not included during re-evaluation because product performance has been established through
its history of use. An assessment of the benefits associated with the pesticide during re-evaluation
may serve to demonstrate its value in the current context, and to identify potential alternatives.
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6.3 Outcome of the risk and value assessments

As discussed above, the risk and value assessments can have different outcomes, which affect
the regulatory decision.

When risks fo human health and the environment are acceptable and the pesticide has
acceptable value, that is, the pesticide can be used safely and effectively without any
modifications to ifs proposed or existing uses based on the conditions of registration, which
includes following label directions, the registration of the pesticide can be granted. In the
context of a post-market review, the registration of an existing pesticide can be maintained.

When a pesticide has acceptable value but risks are identified for human health and/or the
environment, the PMRA may identify and develop risk mitigation and management options so
that health and the environmental protection standards/goals are met (risks are acceptable).
Mitigation options that reduce exposure may include requiring protective clothing for
applicators, adding or modifying buffer zones to protect the environment, reducing application
rates and lengthening pre-harvest intervals, to name a few. The extent of these mitigation
measures must not reduce the performance below acceptable levels. If the mitigation measures
are not feasible, the product will not be registered.

When the risks fo human health and the environment are not acceptable because the potential
risks cannot be mitigated through modifications of the conditions of use, or the pesticide’s value
is unacceptable, then the registration of a new pesticide will be denied. In the context of a re-
evaluation or special review, the registration of an existing pesticide will be cancelled.

When the use of the pesticide is incompatible with specific federal policies (TSMP) and
Canada's obligations under certain international agreements (for example, Stockhlom
Convention on Persistent Organic Pollutants (POPs)), registration of a new pesticide can be
denied, and the registration of an existing pesticide can be reviewed and subsequently
cancelled.

/.0 Managing the risks

Based on the results of the assessment phase, a strategy for managing a pesticide’s risk is
developed. This consists of the following steps:

1. Identify and analyse risk mitigation and management options
2. Select an appropriate risk management strategy
3. Implement the risk management strategy

7.1 ldentifying and analyzing risk mitigation
and management options

The outcomes of the assessments of risks o human health and the environment, and the
assessment of value, are the basis for the next step: identifying and analyzing risk mitigation and
management options. The goal is to identify a range of options that have the potential to
reduce the extent of human and environmental exposures, and to analyze these options to
determine if they can achieve acceptable standards for protecting human health and the
environment. The idenftification and analysis must focus on the nature and extent of the
potential risks identified, the source of these risks, and the affected human and/or non-target
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organisms and associated environment(s). Both the scientists who assessed the potential risks
and risk managers participate in the identification and analysis of management options. In
addition, information on the agricultural production practices, including technological
advances and feasibility of risk management options are considered in conjunction with
information from stakeholders.

As mentioned previously, identifying and analyzing risk mitigation and management options is a
dynamic and iterative process, where risks are assessed under various risk mitigation scenarios. In
many cases, the choice is not between individual risk management options, but by selecting a
combination of options. For example, what may be a reasonable strategy to reduce risk to
applicators or farmers (for example, certain granular formulations) may increase risks to the
environment (for example, potential increased risk to birds). In this case the product would not
be registered, or would not be acceptable for continued registration in the case of re-
evaluation. Thus, the combination of risk management options must ensure that all risk elements
are considered and are acceptable.

The range of risk mitigation and management options must also reflect legal and practical
considerations. The mitigation measures, which are specified in the conditions of use and
include directions on the legally binding label, must be consistent with the requirements of the
Pest Control Products Act.

The risk mitigation and management options available can include requiring conditions and
restrictions on the product with respect to:

classification of use (domestic, commercial or restricted class),

provincial permif requirement,

professional qualification of applicator,

specification of application fechnique and equipment,

personal protective equipment,

use conditions (use quantities, application rates, timing and frequency of application,

pre-harvest intervals, restricted entry intervals),

crops or other areas where it can be used (use site),

e buffer zones and other mitigative measures to protect sensitive environments and
parficularly vulnerable plant and animal species, and

¢ safe storage and disposal.

Options can also include required changes to the pesticide product, such as changes to the
formulation or the physical and chemical make-up of the pesticide product. If the risks cannot
be mitigated through various conditions, the registration will be denied, or cancelled in the
context of a re-evaluation or special review.

The selection of risk mitigation and management options is guided by a thorough understanding
of the use situation, use practices, application technology, extent of use, and geographical
location. This level of detailed understanding is necessary to focus the development of options
on those that are appropriate and can realistically be achieved.

The value assessment plays a significant role in defining the limits of certain mitigation and
management options. Application rates, frequency, fechnology and practices influence the
effective use of a pesticide and the value assessment provides the basis for determining these
practical limits.
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In addition to these regulatory approaches to risk mitigation, efforts continue to further
strengthen label directions by developing standardized statements that provide clarity and
consistency to facilitate pesticide users in their practices and product choice to deal with pests,
which can significantly enhance understanding and compliance. 4

Selecting a risk management strategy, including selecting one or a combination of
management options developed and elaborated in the previous step, involves a great deal of
experience and scientific and regulatory expertise. The selection of a strategy is, to a significant
degree, based on data indicating that the anticipated risks to human health and the
environment are acceptable and that the value is acceptable by implementing this strategy. It
also includes experience in deciding if the selected strategy is practical from both a use pattern
and a compliance and enforcement perspective.

Part of the process in selecting a strategy involves recalculating margins of exposure or level of
risk under various risk management options. This recalculated level of risk provides a measure of
how well a management option would make the risk acceptable. Options that do not
demonstrate that risks are acceptable are not further pursued.

In-depth knowledge of user groups, their level of experience in pesticide use, their past record
on compliance, as well as an understanding of the feasibility of the risk management option, are
essential for selecting the most appropriate strategy.

The selection of risk management options, therefore, is case-specific in seeking the optfimal
combination of choices that achieve an acceptable level of risk while maintaining acceptable
value of the product.

The selected risk management strategy is then implemented as part of the registration,
re-evaluation or special review decision. As noted previously, the PMRA specifies the

pesticide registration conditions, which also include use directions on the legally binding label.
Any use in confravention of the label or other specified conditions is illegal under the Pest
Control Products Act.

Most pesticides require very specific measures on how the product can be used safely. In each
case, the selected strategy provides the basis for specific registration conditions and restrictions.
Conditions and restrictions specified on the label include domestic, commercial, or restricted
categorization, which may include a permit requirement under provincial or other federal
legislation; use condifions and restrictions; measures to protect users and the environment;
restricted entry and pre-harvest intervals; and buffer zones.

14 Pest Management Regulatory Agency [Internet], Ottawa: Health Canada. February 28 2020 [cited July 28, 2020].
PMRA Guidance Document, Structural Pest Control Products: Label Updates. Available from:
https://www.canada.ca/en/health-canada/service
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