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Section

Introduction & Framework

Introduction

In this document, we provide guidance for conducting commaodity pest risk
assessments in the United States Department of Agriculture (USDA), Animal
and Plant Health Inspection Service (APHIS), Plant Protection and Quarantine
(PPQ). The purpose of commodity pest risk assessment is to determine

1. the plant pest risk associated with fruit and vegetable commodities
imported into the United States for consumption and

2. the phytosanitary measures that may be used to mitigate the risk.

Risk assessments are conducted by PPQ under the regulatory authority
provided in Title IV—Plant Protection Act of 2000 (7 U.S.C. § 7701-7786,
2000) and in conformity with PPQ’s responsibilities as the national plant
protection organization (NPPO) for the United States under Article IV.2.f of
the International Plant Protection Convention (IPPC).

Pest risk analysis (PRA) is the process used by NPPOs as the technical
justification for phytosanitary measures. PRA is defined by the IPPC as “the
process of evaluating biological or other scientific and economic evidence to
determine whether a pest should be regulated and the strength of any
phytosanitary measures to be taken against it.” The process requires a risk
assessment to characterize the risk and risk management to determine
appropriate measures.

In this document, we provide guidelines for PPQ risk analysts conducting
commodity import pest risk assessments, as well as for stakeholders and
trading partners interested in understanding our methodology and rationale.
The process we describe here is used to inform risk management, but does not
include the risk management analysis.

This document supersedes Guidelines for Pathway-Initiated Pest Risk
Assessments, Version 5.02 (PPQ, 2000). Information covered here includes

€ an overview of pest risk analysis as outlined by the IPPC,
€ the legal framework for conducting pest risk analysis, and

€ specific guidelines for conducting commodity import pest risk
assessments for APHIS-PPQ.

08/2012-1 Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 11
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These Guidelines are based on a qualitative methodology for assessing the
likelihood and consequences of pest introduction and spread. Conclusions are
expressed as relative rankings based on scientific, technical, and operational
evidence and uncertainty. Basic information required by the USDA for
initiating the process is found in the Prerequisite Rule (7 CFR § 319.5,
Requirements for submitting requests to change the regulations).

These Guidelines will be updated as needed to incorporate corrections and
improvements. All changes will be logged in Supplement No. 5.

Pest Risk Analysis Framework

Pest risk analysis (PRA) is “the process of evaluating biological or other
scientific and economic evidence to determine whether an organism is a pest,
whether it should be regulated, and the strength of any phytosanitary measures
to be taken against it” (IPPC, 2012).

PPQ’s risk assessment procedures are consistent with the International
Standards for Phytosanitary Measures (ISPMs) adopted by IPPC as follows:

@ No. 1, Phytosanitary principles for the protection of plants and the
application of phytosanitary measures in international trade

€ No. 2, Framework for pest risk analysis

@ No. 11, Pest risk analysis for quarantine pests including analysis of
environmental risks and living modified organisms, and supplements

The use of biological and phytosanitary terms in these guidelines conforms to
ISPM No. 5, Glossary of Phytosanitary Terms (IPPC, 2012). We discuss these
standards in more detail in the IPPC Standards related to risk analysis section.

Stages of pest risk analysis
The IPPC describes three stages of pest risk analysis in ISPMs No. 2 and 11:
initiation, risk assessment, and risk management.

Initiation

The first stage of pest risk analysis, initiation, involves defining the hazards by
identifying the pest(s) and conditions that are of concern and should be
considered for risk analysis.

Initiation points include:

€ Identification of pathway(s). A pathway, often an imported commodity,
is identified as a means for the introduction and/or spread of pests. A
pathway other than commodity import could be identified (natural spread,
packing material, mail, garbage, compost, passenger baggage, etc.).

1-2 Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 8/2012-1
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€ Identification of pests. A specific pest requires evaluation. For example,
this may be the result of a pest detection or interception, because a pest is
being imported (e.g., biocontrol organism), because the organism
previously was not known to be a pest, or because there was a change in
the status or incidence of a pest in the PRA area. The results of initiation
are clearly identified hazards (pests, pathways, or conditions), which
become the focus for risk assessment.

€ Review of policies. Regulatory policies or operations require evaluation,
for example, to revise regulations or requirements; to prioritize risk
management activities; if a new system, process, or procedure is
introduced; if new information is made available that could influence a
previous decision; or if an international dispute on phytosanitary
measures arises.

Pest risk assessment

Stage 2 of pest risk analysis is pest risk assessment: the evaluation of the
probability of the introduction and spread of a pest and the magnitude of the
associated potential economic consequences (IPPC, 2012).

Risk assessment begins by first determining which pests to assess and then
evaluating these pests for the likelihood and consequences of their introduction
and/or spread. Risk assessment is composed of two distinct phases:

€ Pest categorization. A preliminary screening of individual pests to
determine whether or not the pests meet the defining criteria for a
quarantine pest or regulated non-quarantine pest.

€ Risk assessment. The examination and analysis of biological and
economic information to estimate the potential for introduction and
spread and the potential economic impact of the pests

Pest risk management

Stage 3, pest risk management, is the evaluation and selection of options to
reduce the risk of the introduction and spread of a pest (IPPC, 2012). It results
in a summary of options, including recommendations for the selection of
preferred options. Options are assessed based on information about their
efficacy, feasibility, and impacts.

The procedure in this stage is to identify and evaluate mitigation measures that
may be used to reduce the risk. These may be existing measures or measures
developed specifically for the conditions under consideration.

1-3
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The Legal Framework for PRA

In this section of the guidelines, we provide an overview of the international
and national legal framework for pest risk analysis. This framework provides
the basis for why and how we conduct pest risk analysis, and creates a system
of accountability for the conduct of pest risk analysis. In this section, we
address

L 2R K K 2R 2R 2R X 2% 2R 2% 2K 4

The World Trade Organization and the IPPC,

Relationship of the IPPC to the SPS,

IPPC Standards related to risk analysis,

The appropriate level of protection and the acceptable level of risk,
Provisional and emergency measures,

Precaution under the IPPC and SPS,

Rational relationship,

Probable versus possible,

International guidelines for considering economic impacts in PRA
National legislative framework for PRA,

Climate change in PRA, and

Relationship of the PPA to the WTO-IPPC framework.

08/2012-1
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The World Trade Organization and the IPPC

The World Trade Organization (WTO) is the international organization
responsible for establishing rules of trade. The rules are legally binding for its
member nations. WTO agreements are the result of negotiations between WTO
Members. Agreements are implemented by Members toward the objective of a
non-discriminatory trading system based on agreed rights and obligations.
Each Member can expect that its exports will be treated fairly and consistently
in other Member countries and each Member country agrees to do the same for
imports into its own country. The WTO Agreement on the Application of
Sanitary and Phytosanitary Measures (the SPS Agreement; SPS WTO, 1995)
covers requirements for food safety and the life and health of animals and
plants. The SPS Agreement requires that restrictions be based on international
standards or scientific principles and evidence, that they be applied only to the
extent necessary to protect health, and that they do not arbitrarily or
unjustifiably discriminate between countries where identical or similar
conditions prevail. To achieve its objective, the SPS Agreement encourages
Members to use international standards, guidelines, and recommendations
where they exist, and identifies standard-setting bodies for food safety, animal
health, and plant health. Members may adopt SPS measures that result in
higher levels of health protection—or measures for health concerns for which
international standards do not exist—provided that they are technically
justified. Technical justification is accomplished by an assessment of risk
taking into account scientific principles and evidence (technically justified).
Acrticle 2 of the SPS Agreement (Basic Rights and Obligations) and Article 5
(Assessment of Risk and Determination of the Appropriate Level of Sanitary or
Phytosanitary Protection) describe the central concepts. The IPPC is a
multilateral treaty for international cooperation in plant protection, and is
identified in the SPS Agreement as the standard-setting body for plant health.
The Convention makes provisions for the application of measures by
governments to protect their plant resources from harmful pests (phytosanitary
measures) that may be introduced through international trade. The IPPC
complements the SPS Agreement by providing the international standards
recognized by the WTO to ensure that phytosanitary measures have a scientific
basis for their placement and strength and are not used as unjustified barriers to
international trade.

Article 5.1 of the SPS Agreement states that WTO Members “shall” ensure
that phytosanitary measures are based on an assessment of risk. The agreement
defines risk assessment as “The evaluation of the likelihood of entry,
establishment or spread of a pest or disease within the territory of an importing
Member according to the sanitary or phytosanitary measures which might be
applied, and of the associated potential biological and economic consequences;
or the evaluation of the potential adverse effects on human or animal health
arising from the presence of additives, contaminants, toxins, or disease-causing
organisms in food, beverages or feedstuffs.”

1-5
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Slightly different terminology is used in the IPPC (1997) and associated
standards (e.g., ISPMs No. 2, 5, 11, and 21) to reflect the same concepts and
obligations. Two terms that are particularly important are found in Article 11
(Use of terms):

€ Technically justified. Justified on the basis of conclusions reached by
using an appropriate pest risk analysis or, where applicable, another
comparable examination and evaluation of available scientific
information.

€ Pest risk analysis. The process of evaluating biological or other scientific
and economic evidence to determine whether an organism is a pest,
whether it should be regulated, and the strength of any phytosanitary
measures to be taken against it (IPPC, 2012).

Despite the subtle differences in terminology, the SPS Agreement and the
IPPC are clear that a systematic process for gathering, evaluating, and
documenting scientific and other information is required to provide the basis
for phytosanitary measures affecting trade. This involves consideration of
economic as well as biological aspects of pest risk for plant health and life.

Relationship of the IPPC to the SPS

These requirements of the SPS Agreement create a direct relationship between
risk assessment and international standards, which are established by the
relevant international organizations. The SPS Agreement states that a risk
assessment is not required where measures are based on international
standards. This is because the risk basis for the standard is already
internationally agreed upon. Where standards do not exist or are deemed
inappropriate, risk assessment is needed to provide the justification for
measures. Another part of the relationship involves the standards developed for
performing risk assessment. In both cases, the standard setting organizations
play a significant role in providing governments with the means to justify their
SPS measures.

At this time, only a few specific phytosanitary standards can be used to directly
support national measures in lieu of risk assessment. Therefore, where
phytosanitary measures are concerned, WTO Member governments are largely
forced to base their decisions on risk assessments. This means that the process
used for phytosanitary risk assessment becomes extremely important to all
countries.

08/2012-1
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IPPC Standards related to risk analysis

ISPM No. 2, Framework for Pest Risk Analysis (IPPC, 2007), was originally
adopted by the IPPC in 1995 as Guidelines for Pest Risk Analysis and was
revised in 2007. This standard has served for more than a decade as the
primary conceptual and procedural reference for phytosanitary risk analyses.
This standard provides basic background regarding risk analysis for
phytosanitary purposes and outlines a three-stage process for conducting risk
analysis. ISPM No. 2 has been widely used by NPPOs throughout the world as
a reference outline for developing their phytosanitary risk analysis systems and
processes.

ISPM No. 11, Pest Risk Analysis for Quarantine Pests, was adopted in 2001. In
2003, the Interim Commission on Phytosanitary Measures (now the
Commission on Phytosanitary Measures), the governing body of the IPPC,
adopted a supplement on environmental risks, and in 2004, a supplement on
genetically modified organisms was added (IPPC, 2004a).

In 2004, ISPM No. 21, Pest Risk Analysis for Regulated Non-Quarantine Pests
(IPPC, 2004b), became part of the family of standards devoted to pest risk
analysis. All of these standards provide significant detail regarding the
concepts and practice of risk analysis.

The appropriate level of protection and the acceptable level of risk

The SPS Agreement discusses the acceptable level of risk in terms of the
appropriate level of protection. In phytosanitary terminology, the terms
“negligible pest risk” and “quarantine security” are also commonly used. Other
terms, such as insignificant risk, no significant risk, de minimus risk, and safety
are also encountered occasionally in documents and discussions related to the
same or similar concepts.

It is the sovereign right of an importing country to establish its appropriate
level of phytosanitary protection. The appropriate level of protection (or
acceptable level of risk) is not determined by the individual risk analyst but is
instead determined by broader policy.

In general terms the degree of risk! accepted is commensurate with the benefits
and costs of an alternative. This means that although the absolute risk of a
particular pest might be significant, it may still fall within an acceptable level
of risk (or alternatively, there may be an appropriate level of protection) if, for
example, one of the following applies:

€ The benefits associated with accepting the risk are greater than any
associated costs.

1 Risk in this context refers to the likelihood of pest introduction with unacceptable consequences.

1-7
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€ The risk mitigation costs are affordable.

€ Therisk is below what is considered normal or allowable compared to
existing risks that are being accepted.

€ The risk is unchangeable and therefore must be accepted.

The acceptable level of risk is not necessarily a “bright-line concept” and
should not be expected to be static. The strength of the measures applied in
response to the risk should be linked to sound and open criteria and the
measures should be consistent, to the extent possible, with the strength of
measures for similar situations.

Provisional and emergency measures

The SPS Agreement (SPS WTO, 1995) and the IPPC (1997) include concepts
and terms for provisional and emergency measures that may not be well
understood or aligned. Other instruments and organizations also refer to so-
called “precautionary measures” that are variously understood and generally
linked to the application of the “precautionary approach” (also sometimes
known as the “precautionary principle™).

Emergency measures are not explicit in the SPS Agreement but extend from
Annex B paragraph 6 (urgent problems) and the resulting Emergency
Notification format adopted by the SPS Committee (G/SPS/7 Rev 1). Article
VI1.6 of the IPPC is explicit about “emergency action” based only on the
detection of a pest, indicating that such action will be evaluated (implying a
PRA) as soon as possible to ensure that it is justified. The IPPC’s Principle 14
(ISPM No. 1; IPPC, 2006) refers to emergency actions for new or unexpected
phytosanitary situations based on a preliminary PRA and indicating that such
measures “shall” be temporary and the subject of a detailed PRA as soon as
possible.

Provisional measures are referenced in Article 5.7 of the SPS Agreement.
Based on the text of the SPS Agreement and relevant jurisprudence to date,
such measures have the following characteristics:

€ They are taken in the absence of sufficient scientific evidence.

€ They are based on the available pertinent information (i.e., Members must
search for and consider available evidence), including information
provided by relevant international organizations (e.g., the IPPC), and
information about measures applied by others.

€ They require that the Member imposing the measure actively pursue the
information required for a more objective assessment of the risk and
review of the measure within a reasonable period of time.

08/2012-1 Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 1-8



Introduction & Framework
The Legal Framework for PRA

Precaution under the IPPC and SPS

The term “precautionary measures” is not explicitly used or described in either
the IPPC or the SPS Agreement, although SPS jurisprudence indicates that
provisional measures may “reflect precaution.” It may be argued, however, that
phytosanitary measures are by their nature more or less precautionary
depending on the influence of uncertainty in the judgment regarding
acceptable risk. The concept of precaution based on uncertainty is therefore
implicit in the application of proper risk analysis.

Uncertainty and precaution have a direct relationship: the higher the
uncertainty, the greater the need for additional precaution. A properly done risk
analysis provides decision makers and stakeholders with a clear understanding
of the information that may be lacking, the variability and possible error in the
information used, and the significance of this uncertainty to the conclusions
drawn.

Two key points in understanding that the precautionary provisions for
agricultural and environmental protection are in harmony must be made here.
First, the precautionary approach, as described in the Rio Declaration, the
Convention on Biological Diversity, and the Cartagena Protocol, is not
necessarily incompatible with the IPPC or the SPS Agreement. The second
important point is that these environmental agreements do not explicitly
associate the application of the precautionary approach with the “failure” of
risk analysis. Indeed, they are rather explicit about risk analysis as the basis for
evaluating the available information.

The question is whether a determination regarding the adequacy of information
is made before risk analysis is undertaken or completed, or whether the risk
analysis is completed and becomes the basis for identifying the uncertainty.
This question also points to risk analysis as the starting point for dialogue on
the issue and also the starting point for harmonization based on the realization
of mutual goals for the protection of plant and environmental health from
harmful pest invasion.

1-9
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Rational relationship

A key principle of risk analysis (although not described as such in either the
IPPC or the SPS Agreement) is the concept of rational relationship. This
concept has been a central issue in many SPS disputes and is rooted in the
linkages between evidence and conclusions that are made implicitly or
explicitly in both risk assessment and risk management. The concept has two
components: (1) demonstrating an actual cause and effect relationship and (2)
demonstrating that the magnitude of the response is reasonable. For example,
there is no basis for assuming that root pests will be associated with fruit;
therefore, any risk assigned to fruit for root pests or any measures that may be
required would have no rational relationship from a cause and effect
standpoint. The second element of rational relationship follows the idea that
the strength of measures is proportional to the risk. The concept here is that the
magnitude of the risk and the strength of measures applied to mitigate risk are
on sliding scales. Higher risks correspond with stronger measures and vice
versa. Measures do not have a rational relationship with the risk when they are
misaligned based on other effective options that may be available. A simple
example: a treatment designed for internally feeding arthropods may be overly
rigorous for external feeders and contaminating pests.

Probable versus possible

SPS jurisprudence has made an important distinction between the concepts of
probable and possible. Numerous possible scenarios have been put forward in
PRASs as the basis for events that represent risks without credible evidence that
such events occur other than expert opinion and assumptions that they are
possible. The results of disputes on this point clearly and consistently support
the position that events that are relevant to risk analysis under the SPS
Agreement must have a demonstrated probability and cannot only be possible.

International guidelines for considering economic impacts in
PRA

Guidance found in international agreements and standards is somewhat
ambiguous regarding how consequences of introduction should be evaluated,
which can result in different interpretations by different countries.
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Economic analysis guidance in the SPS Agreement

The SPS Agreement explicitly endorses consideration of risk-related costs
(e.g., potential production or sales losses or control and eradication costs) in
both assessing risks and managing risks through the choice of an SPS measure
to protect animal or plant health. The language in the Agreement suggests that
consideration of producer impacts alone would be sufficient to comply with the
letter of the SPS Agreement, and that choice of an SPS measure is not required
to be justified by an analysis of the effects on producers, consumers, taxpayers,
and industries that use the regulated product as an input.

Article 5.3 of the Agreement states:

“In assessing the risk to animal or plant life or health and determining the
measure to be applied for achieving the appropriate level of sanitary or
phytosanitary protection from such risk, Members shall take into account as
relevant economic factors: the potential damage in terms of loss of production
or sales in the event of the entry, establishment or spread of a pest or disease;
the costs of control or eradication in the territory of the importing Member;
and the relative cost-effectiveness of alternative approaches to limiting risks.”

In addition, Article 5.6 states that Members must ensure that their measures are
not more trade restrictive than necessary to achieve their appropriate level of
protection; however, what is meant by “not more trade restrictive than
necessary” and whether this term has implications for economic consequence
analysis in PRA is a matter of interpretation.

IPPC guidance to economic consequence analysis in PRA

Several ISPMs (e.g., ISPMs No. 2, 5, and 11) either reference economic
considerations or provide guidance that is applicable to economic analysis in a
pest risk assessment. The overall importance of economic considerations in
phytosanitary decision-making is suggested by the number of key
phytosanitary concepts that reference economic terms. In ISPM No. 5,
Glossary of phytosanitary terms (IPPC, 2012), the phrases “economic
impacts” and “economic consequences” are explicitly mentioned in definitions
of several important phytosanitary terms such as “pest risk,” “pest risk
assessment,” “phytosanitary measure,” and “phytosanitary regulation.”
“Economic importance” and “economically important losses” are explicitly
mentioned in the definitions of other terms, including the definition for the key
phytosanitary concept of “quarantine pest.” The glossary does not include a
definition for any of the terms related to economic impacts or economic
importance but does contain a supplement that provides guidelines for
understanding them (IPPC, 2012, Supplement 2).
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Supplement No. 2 to ISPM No. 5 (IPPC, 2012). The scope and purpose of the
supplement is to provide clarification to ensure that economic terms are clearly
understood and consistently applied and to illustrate certain economic
principles as they relate to the IPPC’s objectives, in particular but not limited to
environmental considerations. The supplement clearly states that the IPPC can
account for environmental concerns in economic terms using monetary or non-
monetary estimates and that market impacts are not the sole indicator of pest
consequences.

Section 4 of the supplement to the glossary, Economic Considerations in PRA,
discusses types of economic effects and costs and benefits. It describes a
relatively inclusive approach to economic considerations in PRA, indicating
that all economic effects (not just market related), both costs and benefits, and
both direct and indirect effects, should be considered in PRA. It affirms the
cost-benefit criteria for decision making, whereby policies should be pursued if
benefits are at least as large as costs, and indicates that judgments about the
preferred distribution of costs and benefits are a policy choice to be made
outside the context of the economic analysis.

ISPM No. 2, Framework for pest risk analysis (2007a). ISPM No. 2 does not
give specific guidance on how economic impacts should be conceptualized or
measured, but describes the stages in a pest risk assessment and indicates
where it is appropriate to consider economic factors:

€ Pest categorization: to determine whether a pest is “of potential economic
importance.”

€ Pest risk assessment: to assess potential economic impacts

€ Pest risk management: to determine whether or not appropriate
phytosanitary measures to reduce pest risk to an acceptable level are
available, cost-effective, and feasible. In addition, the ISPM indicates that
PRA documentation should include evidence of economic impact
[emphasis supplied], and evaluation of risk management options.

ISPM No. 11, Pest risk analysis for quarantine pests, including analysis of
environmental risks and living modified organisms (2004a). ISPM No. 11

Section 2.3, Assessment of potential economic consequences, contains the most
fully elaborated description of the process for assessing economic
consequences in the pest categorization stage of a risk assessment, but contains
such broad guidance that it leaves many questions unanswered about what
should be measured and how it should be measured.

The guidelines discuss situations in which a detailed analysis of economic
consequences may or may not be necessary. If it is widely agreed that pest
introduction will have unacceptable consequences, detailed analysis may not
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be necessary. On the other hand, it may be necessary to examine economic
factors in greater detail when the level of consequences is in question, or when
consequences are needed to evaluate the strength of measures, or to assess the
relative benefits of exclusion versus control.

The guidelines indicate that both direct and indirect effects of the pest should
be identified and analyzed. In evaluating direct effects, which include effects
of the pest on the potential host or the environment, the guidelines specify that
the total crop area and/or potentially endangered area should be identified.
Examples of direct effects on cultivated hosts could include crop losses,
control measures, and effects on production practices. Direct effects of the pest
on the environment could include reduction of keystone species or endangered
native plants. Examples of indirect effects of the pest in the PRA area include
effects that are not host-specific, such as effects on domestic and export
markets (i.e., loss of export markets), changes to demand because of quality
changes in the commodity, and social or other effects.

Summary SPS Agreement and ISPM guidance on economic
consequences

The SPS Agreement describes a more limited set of factors to be considered in
economic assessments than do the ISPMs. This distinction is important
because different approaches described in the SPS agreement and the ISPMs
(i.e., estimating negative impacts to producers as opposed to estimating both
costs and benefits) will affect what is measured, how results are interpreted,
and could support different conclusions regarding risk management by
decision makers.

The SPS Agreement explicitly endorses consideration of risk-related impacts
to producers in the importing country. The ISPMs describe a very broad range
of approaches to economic consequence analysis in PRA, with ISPM No. 11
emphasizing the inclusion of environmental impacts and endorsing a
continuum of approaches ranging from “no detailed analysis” if consequences
are widely viewed to be unacceptable, to qualitative analysis, to various
approaches of quantitative analysis, which include consideration of relevant
impacts on consumers, producers, and domestic and foreign markets.

Based on available guidance in the SPS Agreement and the ISPMs, and in the
absence of any clarifying WTO jurisprudence or case law, it may be concluded
that risk assessment practitioners have considerable latitude in determining
how to approach economic consequence analysis in PRA. This latitude would
be subject to the conditions that any phytosanitary measures based on a risk
assessment and economic consequence analysis should not violate the
consistency provisions of the SPS Agreement by arbitrarily or unjustifiably
discriminating between Members and should not be applied in such a way as to
constitute a disguised restriction to trade.
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National legislative framework for PRA

The Plant Protection Act (PPA; 7 U.S.C. 8§ 7701-7786, 2000) became law in
June 2000 as part of the Agricultural Risk Protection Act. The PPA
consolidates all or part of 10 USDA plant health laws into one comprehensive
law, including the authority to regulate plants, plant products, certain
biological control organisms, noxious weeds, and plant pests. The Plant
Quarantine Act, the Federal Pest Act, and the Federal Noxious Weed Act are
among the 10 statutes the new Act replaces. The PPA is necessary because of
the major impact plant pests currently have and could have on the agriculture,
environment, economy, and commerce of the United States.

The following provisions of the PPA are important in relation to pest risk
analysis associated with importations of plants and plant products:

“...the Secretary shall publish for public comment a notice describing the
procedures and standards that govern the consideration of import requests. The
notice shall—

1. specify how public input will be sought in advance of and during the
process of promulgating regulations necessitating a risk assessment in
order to ensure a fully transparent and publicly accessible process; and

2. include consideration of the following:

«+ Public announcement of import requests that will necessitate a risk
assessment.

% A process for assigning major/non-routine or minor/routine status to
such requests based on current state of supporting scientific
information.

s A process for assigning priority to requests.

% Guidelines for seeking relevant scientific and economic information in
advance of initiating informal rulemaking.

+« Guidelines for ensuring availability and transparency of assumptions
and uncertainties in the risk assessment process including applicable
risk mitigation measures relied upon individually or as components of
a system of mitigative measures proposed consistent with the purposes
of this title.”
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Relationship of the PPA to the WTO-IPPC framework

From a legal standpoint, there is an important distinction to understand
regarding differences between the Plant Protection Act (PPA)—-our national
authority for the implementation of plant protection programs and actions—and
the WTO-IPPC framework, including all of the obligations, responsibilities,
and guidance relevant to NPPOs such as PPQ. The legal ramifications for PRA
are not the same and the terminology and concepts are not entirely consistent
on many important points.

One key difference regards the lack of consistency between the PPA concept of
regulated pests and the WTO-IPPC concept of the same. The PPA provides the
Secretary of Agriculture (APHIS by delegation) the authority to regulate any
pest deemed to be harmful whether or not it meets the defining criteria of the
IPPC. This authority is necessary for the USDA to implement programs for
domestic pests (whether exotic, naturalized, or native). For example, the PPA
does not link noxious weeds to quarantine pests in order to provide USDA with
the flexibility to implement programs for domestic weeds. As a result,
referring to “noxious weeds” in a PRA for imported articles represents a shift
from the IPPC concept of a regulated pest (a quarantine pest or regulated non-
quarantine pest) to the PPA concept, which may include the IPPC concept but
is not limited to it.

Another area where the WTO-IPPC framework must be interpreted against
national policies is in the determination of pest status for purposes of pest
listing in the PRA. The list of pests requiring analysis in the PRA should
include all organisms for which the current national policy is to require
phytosanitary measures (actionable pests). This includes organisms that meet
the IPPC definition of a quarantine pest, but it also extends to other types of
pests, including those that are established in the United States but are under
consideration for official control and other pest taxa that for policy reasons are
considered to require quarantine action. For example, taxonomic groups that
are commonly intercepted in immature form and cannot be identified to
species level may require action for the entire taxa (usually genus) because one
or more species in that genus are quarantine pests.

The reverse may also be true. Pests that meet the defining criteria for a
regulated pest may not require action in all circumstances. For example, the
current policy for armored scales that meet the internationally agreed criteria
for a quarantine pest is to require action if associated with propagative material
but not on fruit for consumption, because fruit is considered to be a negligible
risk for introduction whereas plants are an excellent pathway.

Other such differences exist that make it important for analysts to pay close
attention to concepts and terminology in the PRA process. One way to do this
is to think about the analysis from the standpoint of potential legal challenges.
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A point that might be challenged in a U.S. court will be reviewed, argued, and
ultimately judged against the authority of the PPA. A U.S. judge will have little
interest in arguments based on the IPPC/WTO framework. Likewise, a
challenge raised by a trading partner will be judged against the IPPC and the
WTO, especially the SPS Agreement, where our domestic legal situation may
have some bearing on the background but the central issue will ultimately be
decided against the relevant international authority.
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Climate change in PRA

Climate change affects the ability of a plant pest to enter, establish, and spread
in new environments. There are some challenges in making specific
predictions about the effect of climate change on pest behavior. Members of
the North American Plant Protection Organization’s (NAPPQO’s) Pest Risk
Analysis and Invasive Species Panels developed a discussion paper, Climate
Change and Pest Risk Analysis (NAPPO, 2012), in which they considered
issues related to climate change in PRA and identified several challenges.

The biggest challenge to effectively addressing climate change in PRA relates
to the time horizon for climate change and the length of time for which a PRA
is considered valid. Climate change models are generally based on projections
of at least 20 years (Hellman et al., 2008), while PRAs often focus on a shorter
time frame and may be updated when new information becomes available. Pest
risk analyses represent the knowledge available at the time they were
conducted—they are a “snapshot in time.” Consideration of future events and
impacts is also limited to relatively short projections in time; however, the
specific length of time that a given PRA is valid is not precisely defined. The
time horizon for routine commodity PRAS is understood to be less than 20
years, which is the time horizon for seeing effects of climate change.
Therefore, it is beyond the scope of these Guidelines to attempt assessing the
effect of climate change on pest behavior.

Furthermore, models used in PRA for predicting climate change and
simulating the impact of climate change on species distributions may increase
uncertainty to the point of compromising their utility. Climate change models
usually address information at a global scale and may not be fine-tuned for
predictions at the local or regional levels needed for most PRAS.

In addition to the scientific challenges involved in considering climate change
in PRAS, the SPS Agreement requires that measures be based on evidence and
least trade restrictive. A risk assessment is intended to provide sufficient
evidence that a chosen measure(s) is not arbitrary, unjustified, or a disguised
barrier to trade. Therefore, climate change projections within a PRA must be
sufficiently robust to meet these requirements. Specifically, sufficient scientific
evidence is required to show a causal link between climate change and the risk
being assessed.

The interaction of climate change with changes in trade patterns will increase
the need for new PRAs and for revision of existing ones to take into account
changes in pest distribution and the likelihood of their associations with
pathways (EFSA, 2007). However, the decision about whether or not to
consider climate change scenarios or incorporate complex models into a PRA
will depend on feasibility, goals, and the rigor of the available scientific
support. Climate modeling can be complex, time-consuming, and resource-
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intense, and it may not be necessary to answer the question at hand.

Overview of the PPQ Risk Assessment Model for Commodity
Imports for Consumption

Overview of the model

Risk is a product of the likelihood of an adverse event—in this case, a pest
introduction—and the magnitude of the consequences. We separately rate the
uncertainty during each process in the risk assessment and provide a summary
of the uncertainties associated with the overall risk rating. In Figure 1-1, we
depict the conceptual model for the process.
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Figure 1-1. Processes overview. Procedures are in parentheses.
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Volume of consignments consideration

In these Guidelines, we do not include volume as an element to be rated.
Although we recognize that volume can affect the level of risk (e.g., increased
volume has the potential to increase risk), it is difficult, if not impossible, to
accurately predict or control the volume of importations or the effect on risk.
Following are some of the factors related to volume that can affect risk:

€ Seasonal timing of consignments (e.g., winter vs. summer).

Frequency and volume over time (e.g., a few large consignments vs.
multiple small consignments).

2

€ Changes to the proposed frequency and volume of exports (both increases
and decreases).

2

Proposed destinations for export markets.

Therefore, for the purposes of these Guidelines, we will use the volume
proposed in the prerequisite information and assume that any proposal to
export a commodity for commercial purposes will represent a significant
enough volume of trade to affect risk. If the analyst judges, based on evidence,
that changes in the initially proposed volume of trade will significantly affect
risk, this will be noted in relation to risk management. This is particularly
important if inspections are key to risk management.

Pathway considerations

Agricultural commodities move through different steps in international trade,
from the field and packinghouses at the farm, through export-import brokers,
to retailers and, finally, to consumers, and perhaps into the environment. While
most pests may first become associated with the commaodity (pathway) at the
farm, pests may also enter or exit the pathway at any stage until arrival in the
importing country or area (Figure 1-2). The risk of escape into a new
environment does not begin until the commaodity has arrived in the PRA area.
This may be problematic when the pest treatment facility is located in the PRA
area (as can be the case, for instance, with irradiation), before the risk is
adequately mitigated. Most pests associated with commodities for
consumption have a low likelihood for establishment.

Pest populations on agricultural commodities will generally decrease as
commodities move through the process, particularly with effective post-
harvest processing measures (Figure 1-3). Increases in pest population size are
rare and most likely would be associated with re-infestation or conditions
conducive to the organisms’ growth and development during storage and
shipping (e.g., pathogens, arthropods reproducing parthenogenetically).
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Figure 1-2. Pest presence on agricultural commodities can change as a result of
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The endangered area

The area within the PRA area that has the identified biotic and abiotic
conditions favorable for a pest’s establishment is identified as the “endangered
area.” We define the area endangered by each pest by determining the portion
of the PRA area where suitable hosts for that pest occur overlaid with portion
of the PRA area where suitable environmental conditions also occur. Once a
pest has entered the PRA area, it must be able to establish and subsequently
spread in order for there to be consequences. The likelihood that a pest will
establish (i.e., be able to survive, reproduce and/or perpetuate itself into the
foreseeable future) is dependent on the pest overcoming biotic and abiotic
resistance in a new area. Another way of stating that is that the pest must find
suitable conditions in the PRA area to establish. Those conditions include
biotic factors (availability of host material, presence or absence of natural
enemies, etc.) and abiotic factors (e.g., temperature, season, humidity, rainfall
or other environmental conditions that affect the ability of the pest to survive
and reproduce).

Likelihood of introduction

We qualitatively assess the likelihood of introduction as Negligible, Low,
Medium, or High. The likelihood of introduction is based on the likelihoods of
entry and establishment. The likelihood of entry depends on the pest being
associated with the commodity and surviving or remaining with the
commaodity throughout the entire post-harvest and shipping processes. The
likelihood of establishment depends on characteristics of the pest and
suitability of the PRA area. The risk factors comprising the model for
likelihood of introduction are interdependent and the relationship is therefore
multiplicative. Thus, if any risk factor is rated as Negligible, then the overall
likelihood will be Negligible.

Potential consequences of introduction

We determine if the pest is likely to cause unacceptable impacts in the PRA
area upon introduction by considering the potential direct and indirect impacts
in relation to a hypothetical situation where the pest is supposed to have been
introduced and to be fully expressing its potential economic consequences
throughout the endangered area. This evaluation is made by obtaining
information on the types of impacts currently being caused by the pest in areas
where the pest occurs naturally or has been introduced. Spread potential is
evaluated as a component of potential consequences because the expression of
potential economic consequences depends on the rate and manner of spread in
the PRA area. Our analysis of spread potential focuses on determining whether
the pest is likely to be able to spread throughout the endangered area quickly
enough to result in economically important losses.
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Pests that are unlikely to cause unacceptable impacts are called “non-threshold
pests” because their total impacts are not expected to reach the threshold of
damage that would warrant additional phytosanitary measures within a
reasonable period of time.

Uncertainty analysis

Estimating pest risk involves many uncertainties, in large part because
assessors have to extrapolate from the current situation of the pest to a novel
situation in the PRA area. Two major types of uncertainty in analyzing risk are
(according to Merrick and van Dorp, 2006)

€ the randomness of the system itself, including natural variability (aleatory
uncertainty) and

€ the lack of knowledge about the system (epistemic uncertainty).

Uncertainty due to variability among individuals is inherent in biological
systems and should be measured or described. New or additional information
will not usually reduce uncertainty arising from variability. Uncertainty due to
lack of knowledge may be reduced by further study and data collection. In
reality, the clear distinction between variability and uncertainty from lack of
knowledge is not always possible to make and may be dependent on the
context. Furthermore, most risk assessments deal with both types of
uncertainty concurrently. The distinction between two types of uncertainty is,
however, important when explaining model results to decision makers or the
public and when expending resources for data collection.

Common sources of uncertainty include

old/dated information,

conflicting information,

absence of information,

extrapolation of information available for congeneric organisms,

reliance on expert judgment and conflicting or vague opinions from
experts, and

L SR R I R R 2

incorrect assumptions or models.

Documenting the degrees and types of uncertainty in the assessment and
indicating where expert judgment has been used is important. This increases
transparency and may help identify and prioritize research needs.

Separating the uncertainty that arises due to lack of knowledge from the ratings
of risk elements is important; ratings should be based only on the available
evidence, not the uncertainty associated with the evidence. For instance, a
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given risk element should not be rated higher if there is a lot of uncertainty;
rather, the rating should be assigned based on available evidence and the high
level of uncertainty should be noted. At the same time, we recognize that a
given risk element may be assigned a rating that may more or less accurately
reflect the actual probability associated with that risk element, depending on
the level of uncertainty. Higher levels of uncertainty could mean a given rating
may be over- or under-estimating probability by one or more levels (e.g., a low
rating with high uncertainty would truly be medium or high if we had more
evidence on which to base our judgment). In cases with a high degree of
variability, the analyst will typically make a conservative judgment resulting in
a higher risk rating. This underscores the importance of describing
uncertainty—including sources and magnitude—while at the same time
maintaining judgments that are based on available evidence.

The feasibility of reducing uncertainty sources depends on the type of
uncertainty, the possibility of gaining further data, and applying more reliable
assessment methods. The application of quantitative uncertainty assessment
(tiers 2 and 3 in EFSA, 2006) is generally recommended after the qualitative
uncertainty assessment has been performed in order to point out the
uncertainty sources for addressing later in the quantitative evaluation and for
considering those uncertainties that cannot be quantified (Colyvan, 2008;
EFSA, 2006).

Overall risk rating

The concerns of the public and most decision makers focus on events with dire
consequences, even if these events have low probabilities of occurring. Yet,
models have been helping to mask the criticality of catastrophic events by
adhering to the expected value of risk, which intrinsically can equate a low
probability of high-consequence events with a high probability of low-
consequence events. The reliance on this commonly used metric, when it is
used as the sole measure of risk, can confuse the decision makers, leading to
bad choices. The problem is that the expected value of risk is an operation that
essentially multiplies the consequences of each event by its probability of
occurrence and adds all these products over the entire probability range
(Haimes, 2009). Transparency resulting from separating estimates of overall
risk due to impact and due to likelihood allows implementation of mitigation
measures that are most appropriate for each of the risks.

The overall pest risk is presented as a table depicting, for each individual pest,
the specific risk rating for the likelihood of introduction, the determination of
whether or not the pest is likely to cause unacceptable impacts, and the
uncertainties associated with the ratings (see Process 9: Summarizing the final
risk ratings and uncertainty for more detail).

08/2012-1

Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 1-24



Introduction & Framework
Overview of the PPQ Risk Assessment Model for Commaodity Imports for Consumption

Risk mitigation documentation

Throughout the analysis, the analyst will collect information on both the
pathway (e.g., the commodity being exported) and the pests. Much of the
information gathered during risk assessment is also useful to risk management.
Moreover, the risk assessment should inform and guide risk management
(rather than simply act as a trigger), and the risk analyst is in the best position
to provide information relevant to the development of risk management
options. In Process 10: Risk mitigation notes, we provide more detailed
guidance on the types of information gathered during risk assessment that are
particularly relevant to risk management. We also provide a template and an
example for communicating that information to risk managers.

Summary of processes

In Table 1-1, we summarize the main processes in the PPQ pest risk
assessment model for commodity imports. Each process will be discussed in
more detail in Conducting Pest Risk Assessment in PPQ.

Process 7: Assessing the likelihood of introduction and Process 8: Assessing
potential consequences of introduction can be performed in either order, as
appropriate. Pests that have a Negligible likelihood of being introduced do not
usually need to be assessed for consequences; similarly, pests that are unlikely
to cause unacceptable economic consequences do not need to be analyzed for
likelihood of introduction. Describing uncertainty is an important part of every
process, but is explicitly assessed in terms of the risk ratings determined in
Processes 7 and 8.

Table 1-1. Summary of the processes that comprise PPQ’s risk assessment model for commodity imports for
consumption.

Stage 1. Initiation

Process 1: Documenting the initiating event and scope. Describe the reason(s) for conducting the risk assessment
and some of the background information regarding the proposed importation.

Process 2: Determining if a weed risk assessment for the commodity is needed.

Process 3: Defining the pathway. Describe the pathway based on information about the commaodity, information pro-
vided by the exporting country regarding production practices, and processing of the commodity; state any assumptions.

Process 4: Creating the pest list and pest categorization. Compile a comprehensive list of all potential pests known
to occur in the exporting country or region that are known to be associated with the host plant from anywhere in the
world. Identify pests meeting criteria for further analysis.

Stage 2. Pest Risk Assessment

Process 5: Collecting information and defining the endangered area. Gather the information necessary to complete
the risk assessment (Processes 7 and 8). Based on available information, determine whether Process 7 or 8 should be
completed first.

Process 6: Assessing uncertainty for risk elements.

Process 7: Assessing the likelihood of introduction. Estimate the likelihood of introduction (entry and establish-
ment). Entry and establishment are evaluated as Risk Elements A and B, respectively. Pests that are rated Negligible at
any stage do not need to be evaluated further.
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Table 1-1. Summary of the processes that comprise PPQ’s risk assessment model for commodity imports for
consumption.

Stage 1. Initiation

Process 8: Assessing potential consequences of introduction. Determine if the pest is likely to cause unacceptable
economic consequences. Direct impacts are evaluated as Risk Element C, and trade impacts are evaluated in Risk Ele-
ment D.

Process 9: Summarizing the final risk ratings and uncertainty.

Stage 3. Risk Management

Process 10: Risk mitigation notes. Provide important information on pest biology, pathway, and uncertainty relevant to
risk management.
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Conducting Pest Risk
2 Assessment in PPQ

Stage 1: Initiation

Initiation is the first stage of pest risk analysis and consists of defining the
specific scope of the analysis and identifying the pests of concern that will be
analyzed in the risk assessment. In PPQ commodity import risk assessment,
the Initiation stage is completed using the following four processes (as outlined
in the previous section in Table 1-1 on page 1-25):

*

¢
*
*

Process 1: Documenting the initiating event and scope

Process 2: Determining if a weed risk assessment for the commodity is
needed

Process 3: Defining the pathway
Process 4: Creating the pest list and pest categorization

As outlined in ISPMs No. 2 and 11, pest categorization is actually a part of pest risk
assessment (Stage 2); however, for practical purposes the first part of pest categori-
zation, determining whether pests are actionable, occurs as the pest list is devel-
oped (see Process 4: Creating the pest list and pest categorization on page 2-9).
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Process 1: Documenting the initiating event and scope

Process 1: Documenting the initiating event and scope
In Process 1, we document why the risk assessment was initiated and describe
its scope. In most cases, a risk assessment is initiated to evaluate the pest risk
associated with a new importation request. Additional possible initiating
events are listed in ISPMs No. 2 (IPPC, 2007) and 11 (IPPC, 2004a). The
initiating event of the risk assessment must be documented, but before we
initiate a risk assessment, we need to determine if the risk assessment is
actually needed. If a previous risk assessment exists and adequately addresses
the risks posed by the proposed commodity importation into the PRA area
from the export area in question, the current risk assessment process may stop
at this point.

Scoping is the process step during which the risk analysts and PPQ
headquarters staff, usually during a conference call, determine the scope of the
risk assessment. The scope of a risk assessment includes the commodity(ies) to
be imported, export area(s), PRA area, field and/or harvest procedures to be
considered when assessing pest risk, and other details that provide the basis for
the risk assessment and all other subsequent decisions.

Procedure 1-1. Determining if a new or revised risk assessment is needed

Follow steps 1-3 to determine if a new or revised risk assessment is needed for the commodity.

Step 1 Determine whether any previous risk assessments have been completed for the requested or a suf-
ficiently similar (neighboring country; close relative of plant species) commodity/country combina-
tion. If an assessment already exists, go to Step 2. If a new assessment is needed, go to Step 3.

Step 2 If a risk assessment already exists, determine whether it adequately addresses the current risks in
question. Consider the following:
@ s the pest list complete?

4 Have pest distributions or information on biology changed since that original risk assessment
was completed?

€ Have phytosanitary policies and/or regulations changed since that risk assessment was com-
pleted?

If the existing risk assessment adequately addresses the risks posed by the proposed importation
of the commodity, no new risk assessment needs to be initiated.

If a revised assessment is needed, go to Step 3.

Step 3 In the “Initiating Event” section of the risk assessment, briefly state the reason why a new or revised
risk assessment is needed.

If a new or revised risk assessment is needed, continue to Procedure 1-2: Documenting the initiating event.
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Procedure 1-2. Documenting the initiating event

State the following in the “Initiating Event” section of the risk assessment.

Name and affiliation of the requestor

Of the plant species to be imported:

the valid scientific name and common synonyms

common name(s)

cultivar/variety/race/etc. (if applicable)

plant part(s) to be imported (e.g., root, fruit, leaf)

condition of the plant parts to be imported (fresh, dried, processed, etc.)

L 2R 2R 2R 2R 2R 2

seasonality of imports (if applicable)
The export and PRA areas

The reason why the risk assessment is needed (see Procedure 1-1: Determining if a new or revised risk assessment is
needed). For example:

The requested commodity importation into the requested PRA area is currently not authorized.

The commodity is currently permitted into a portion of the United States, but requestor wishes to expand the market
(importing area).

The commodity is currently permitted from a portion of the exporting country, but requestor wishes to expand the
exporting area.

Importation of the commodity with additional plant parts is requested.
The pest risk associated with the commodity has changed or is expected to change. For example:

* o 6 o

< New mitigation measures for the commodity are proposed or implemented (e.g., irradiation)

< There is reason to believe (based on scientific studies or port-of-entry interceptions) that a new pest associated
with the commodity has become established in the exporting area.

€ New information indicates that a pest is likely to be more damaging in the PRA area than originally determined.

Continue to Process 2: Determining if a weed risk assessment for the commodity is needed on page 2-4.
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Process 2: Determining if a weed risk assessment for the commodity is needed
In some cases, the imported commodity may have the potential to propagate
and become invasive in the PRA area. The likelihood that this may happen is
evaluated in a weed risk assessment, conducted separately from the commodity
pathway risk assessment. A weed risk assessment need only be conducted
under certain conditions. The project lead of the commodity pathway risk
assessment is responsible for determining whether or not a weed risk
assessment may be required and referring the plant for further analysis.

Procedure 2-1. Determining if a weed risk assessment for the commodity is

needed

Follow steps 1-4 to determine whether a weed risk assessment is necessary. Because not all plant parts of
every commodity are capable of propagation, consider not only the species proposed for import, but also the

form in which the commodity will be imported.

Step 1 The commodity is already A weed risk assessment is not needed. In the “Determination of
enterable into the PRA the necessity of a weed risk assessment for the commodity” section
area from other countries. of the risk assessment, state that an assessment of weed risk poten-
tial is not required because the commaodity is already enterable from
other countries. Provide references. Continue to Process 3: Defining
the pathway on page 2-6.

The commodity is not Go to Step 2.

enterable into the PRA

area from other countries.

Step 2 The plant species is widely | A weed risk assessment is not needed. In the “Determination of
established (native or nat- | the necessity of a weed risk assessment for the commodity” section
uralized) in the PRA area. of the risk assessment, state that an assessment of weed risk poten-
(If questionable, consult the | tial is not required because the commaodity is already widely estab-
weed team.) lished in the PRA area. Provide references. Continue to Process 3:

Defining the pathway on page 2-6.
The plant species is not Go to Step 3.
widely established (native
or naturalized) in the PRA
area. (If questionable, con-
sult the weed team.)

Step 3 Any part of the imported Go to Step 4.
commodity can easily
propagate or be propa-
gated.

The imported commodity A weed risk assessment is not needed. In the “Determination of
cannot easily propagate the necessity of a weed risk assessment for the commodity” section
or be propagated. of the risk assessment, state that an assessment of weed risk poten-
tial is not required because the plant parts to be imported cannot be
propagated. Provide references. Continue to Process 3: Defining
the pathway on page 2-6.
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Procedure 2-1. Determining if a weed risk assessment for the commaodity is
needed

Follow steps 1-4 to determine whether a weed risk assessment is necessary. Because not all plant parts of
every commodity are capable of propagation, consider not only the species proposed for import, but also the

form in which the commodity will be imported.

Step 4 A weed risk assessment A weed risk assessment is not needed. In the “Determination of
has already been com- the necessity of a weed risk assessment for the commodity” section
pleted for this species. of the risk assessment, state that an assessment of weed risk poten-

tial has already been completed. State the conclusions of the
assessment and provide references. Continue to Process 3: Defin-
ing the pathway on page 2-6.

A weed risk assessment A weed risk assessment may be required. Notify the weed team
has not already been and in the “Determination of the necessity of a weed risk assess-
completed for this species. | ment for the commodity” section of the risk assessment, state
“Because the commodity has the potential to be propagated, an
assessment of weed potential may be required before importation of
the commodity plant species is authorized. If required, the weed
potential will be analyzed separately and will not be included in this
document.” Continue to Process 3: Defining the pathway on page
2-6.
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Process 3: Defining the pathway
The IPPC (2012) defines a pathway as “any means that allows the entry or
spread of a pest.” In the context of commodity pest risk assessments, the
pathway is the commaodity to be imported, together with all the processes it
undergoes from production to importation and distribution in the PRA area that
may have an impact on pest risk.

A detailed description of the pathway, including the morphological and
physiological characteristics of the commodity, provides the necessary
foundation for the risk assessment.

All components of the pathway, as they are described in the risk assessment,
become mandatory conditions for importation of the commodity. Therefore, the path-
way description should ultimately only include those components of the pathway that
will actually be used the risk assessment as a basis for identifying the potential pests
associated with the commodity and evaluating their risk.
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Procedure 3-1. Defining the pathway

Based on the scope of the risk assessment, provide a detailed description of the pathway that includes the

information listed in this procedure. All components of the pathway used in the risk assessment as a basis for
evaluating pest risk become mandatory conditions for importation of the commodity.

The commodity to be imported, including

€ plant part(s) to be imported (e.g., root, fruit, leaf) and inclusion/exclusion of specific other plant parts (e.g., stems,
calyces, husks).

condition at the time of entry (e.g., fresh, dried, processed).

cultivar, variety, race, colors, variability, grade, size, restrictions (e.g., kosher), or other pertinent information.
expected end-use (e.g., consumption, milling, etc.).

stage of maturity at time of harvest.

stage of maturity at time of import.

L 2K 2R 2R 2R 2

Production and harvest procedures in the exporting area that will be explicitly considered during the risk assessment.
Examples include

4 growing conditions (e.g., greenhouse, overhead irrigation).

€ specific pest control or exclusion practices such as area freedom, biological control, pheromone disruption, routine
pesticide application (including target pests of the treatments).

planted crop (e.g., clean stock, host-resistance). If the planted crop is to be from certified seed or nursery stock, indi-
cate the origin of the stock or seed (country, state).

*
@ cultural practices such as sanitation, planting date, harvest timing, crop rotation, etc.
4 method of harvesting (e.g., manual, clipped, machine-harvested, selective harvesting).

Post-harvest procedures in the exporting area that will be explicitly considered during the assessment. Examples
include

processing procedures such as chipping, washing, brushing, waxing, sieves.
quality procedures such as culling, quality inspections.
pest exclusion practices such as enclosures, screens.

treatments (including target pests) such as dips, cold treatment/refrigeration, fumigation, irradiation, fungicide appli-
cations, hot water vapor treatments.

* 6 600

packing, boxing, and wrapping methods including special enclosures/protections, packaging, etc.

Shipping and storage conditions that will be explicitly considered during the assessment. Examples include
€ storage duration and conditions (e.g., cold storage, modified humidity).

€ shipping methods (e.g., truck, cargo).

& transit time.

€ timing of consignments (season).

A visual depiction of the pathway. Figure 2-1 provides a generic depiction, but the specific details and the level of detail
will vary from case to case.

Continue to Process 4: Creating the pest list and pest categorization on page 2-9.
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Figure 2-1. A generic graphic representation of a commodity pathway.
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Process 4: Creating the pest list and pest categorization

In this process, we identify the plant pests that could become established in the
PRA area as a result of the importation of the commodity and determine which
of these pests meet the criteria for further analysis. The pests selected for
further analysis are those whose association with the commodity pose a
specific hazard to the PRA area because they are of regulatory significance and
have a reasonable likelihood of being associated with the harvested
commodity.

Identifying pests for the pest list

The process begins when we develop a list of pests in the export area that are
known to be associated with the commodity anywhere in the world and to be of
regulatory significance to the PRA area. Pests are considered to be of
regulatory significance if they are “actionable” at U.S. ports of entry.
Actionable pests include quarantine pests, regulated non-quarantine pests,
pests considered for or under official control, and pests that require evaluation
for regulatory action. Refer to National legislative framework for PRA on page
1-14 for more details regarding national policies determining pest status for the
purpose of pest listing in the risk assessment. Non-actionable pests that are
present in the exporting area and known to be associated with the commaodity
are not placed on the pest list. Instead, these pests are recorded in a separate
table along with supporting evidence in an appendix to the risk assessment.

In general, we do not include pests on the pest list if the only evidence of
presence in the exporting area is weak or dubious (e.g., very few interceptions
in permit cargo, only interceptions in baggage from the exporting country,
other evidence refutes any reports of pest presence in the host country). We list
any pests with a doubtful distribution in the export area before the pest list in
the “Pests considered but not included on the pest list” section.

Similarly, we only list pests for which the commodity is a Type 1 host (natural
host) or Type 2 host (conditional host) (refer to Supplement 3: Host Status on
page 3-10 for an explanation of host types). If the evidence of host association
is insufficient to conclude that the commodity is a Type 1 or Type 2 host, we do
not list such pests. Instead, we list them in the “Pests considered but not
included on the pest list” section. If there is evidence of a non-actionable
vector in the exporting area that transmits an actionable pest, we list the
actionable pest in the pest list and analyze it if appropriate; if we determine the
actionable pest is a candidate for risk management, relevant information about
the vector is included in the risk mitigation notes. Type 4 hosts (fomites) are
included on the list if there is clear evidence that the commodity is a common
pathway for the movement of the pest.

In general, we do not include organisms identified only to the genus level in
the pest list, as the taxonomic unit for pests selected for evaluation beyond the
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pest categorization stage is usually the species (ISPM No. 11: IPPC, 2004b).
Instead, we list pests identified only to the genus level in the “Pests considered
but not included on the pest list” section, and we prepare genus-level
datasheets for those that have actionable regulatory status and have a
reasonable likelihood of being associated with the harvested commodity.

Developing the pest list and selecting pests for further analysis

Pest categorization continues by determining which of the pests identified as
actionable have a reasonable likelihood of being associated with the harvested
commodity. Pests that are associated with the specific plant part(s) to be
imported and are likely to remain viable with the plant part(s) throughout the
harvesting process are generally considered to have a reasonable likelihood of
being associated with the harvested commodity. These pests are analyzed
further in Process 7: Assessing the likelihood of introduction on page 2-35 and/
or Process 8: Assessing potential consequences of introduction on page 2-50.

Some plant pests may be of concern but are not selected for further analysis for
a variety of reasons, such as

€ The pest is not associated with the harvested plant part(s) or is associated
with those parts at an earlier stage but not at harvest.

€ The pest is mobile and will be eliminated while commodity is harvested.

€ The commodity is a conditional host, and there is high certainty the
conditions for non-host status are met, etc.

If no actionable pests are likely to be associated with the harvested commodity,
the risk assessment stops here.

Organisms identified only to the genus level

Organisms identified only to the genus level are difficult to assess, because
pertinent biological information (pest status, hosts, distribution, behavior)
usually differs sufficiently between species that a general conclusion for the
genus is not possible. Also, if the genus in question is reported in the PRA area,
we often cannot know if the unidentified species occurs in the PRA area and,
consequently, whether or not it has actionable regulatory status for the PRA
area. We therefore usually do not include organisms identified only to the
genus level on the pest list, and we do not assess them using Process 7:
Assessing the likelihood of introduction or Process 8: Assessing potential
consequences of introduction.

However, because genus-level organisms may still pose a risk to the PRA area,
it is not justifiable to simply ignore them. Instead, we usually address them by
following Procedure 4-5: Handling organisms identified only to genus level.
According to this procedure, unless there is a PPQ policy decision to the
contrary, if the genus is not present in the PRA area, the U.S. regulatory status

08/2012-1

Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 2-10



Conducting Pest Risk Assesment in PPQ
Process 4: Creating the pest list and pest categorization

of the “Genus sp.” organism is “actionable,” whereas if the genus is present in
the PRA area, the status is either “non-actionable” or “undetermined.” For any
“Genus sp.” organisms with actionable regulatory status that could be on the
harvested commodity plant part(s), we prepare a genus-level datasheet to be
used by risk managers as a basis for determining if measures beyond those
intended to mitigate fully identified pests are warranted. Often, however, the
development of detailed assessments for known pests that inhabit a variety of
ecological niches, such as internal fruit feeders or foliage pests, allows
effective mitigation measures to eliminate the known organisms as well as
similar but incompletely identified organisms that inhabit the same niche.

It is important to note that there may be situations when it is appropriate not to
follow Procedure 4-5: Handling organisms identified only to genus level. In
particular, if there is sound evidence that the species in question (though
identified only to genus) is different from any species of that genus known to
occur in the PRA area (e.g., broader areas of establishment or host range), it
should be listed as an “actionable” pest. Also, there may be situations when a
full analysis using Process 7: Assessing the likelihood of introduction and/or
Process 8: Assessing potential consequences of introduction, instead of a
genus-level datasheet, is warranted, such as when there is sufficient biological
information on the unidentified organism to allow for proper analysis of its
likelihood and consequences of introduction. If a full analysis is prepared, the
pest should be included on the pest list.

Procedure 4-1. Identifying potential pests for the pest list

Follow steps 1-6 to identify potential pests for the pest list.

Step 1 Identify pests associated with the commodity plant anywhere in the world. In this case, “association”
includes any instance where you have evidence that links a pest to the commodity. Note that the
actual host status (or strength of the association) will be evaluated in a subsequent procedure. Go

to Step 2.
Step 2 Determine whether the pests identified in Step 1 are found in the exporting area. Go to Step 3.
Step 3 For organisms identified only to the genus level, go to Procedure 4-5: Handling organisms identified

only to genus level.

For organisms identified to the species level or lower (e.g., biotypes, strains, race), go to Step 4.

2-11 Guidelines for Plant Pest Risk Assessment of Imported Fruit & Vegetable Commodities 08/2012-1



Conducting Pest Risk Assesment in PPQ
Process 4: Creating the pest list and pest categorization

Procedure 4-1. Identifying potential pests for the pest list

Follow steps 1-6 to identify potential pests for the pest list.

Step 4 Determine whether each pest is actionable at U.S. ports of entry on commaodities for consumption.
Actionable pests include quarantine pests, regulated non-quarantine pests, pests considered for or
under official control, and pests that require evaluation for regulatory action. Go to Step 5.

Procedure 4-2: Optional: Determining whether a pest is actionable may be useful in determining
whether a pest is actionable, but in some cases, you may need to consult other sources to make a
determination.

Step 5 Place pests with a non-actionable regulatory status in a separate table in an appendix to the risk
assessment (PRA Template: Appendix A). You should provide supporting references in this appen-
dix, including PPQ policy on non-actionable status, if relevant. See the PRA Template for more
details.

For actionable pests associated with the commodity and found in the export area, go to
Procedure 4-3: Determining whether to include an actionable pest on the list.

Procedure 4-2. Optional: Determining whether a pest is actionable

This procedure applies to pests identified to the species level or lower. For
organisms identified only to the genus level, continue to Procedure 4-5:
Handling organisms identified only to genus level. This procedure is
applicable for most pests, but in some cases, you may need to consult other
sources to determine whether a pest is actionable. It is not necessary, or in
some cases appropriate, to use this procedure in instances where the PPQ
policy for the pest is already known (e.g., armored scales, which are non-
reportable on commaodities for consumption; some citrus pathogens where fruit
is not a pathway for introduction, etc.). Treat pests listed as “reportable” in
PestID as actionable, unless a specific note in PestID or other PPQ port policy
indicates otherwise. It also may be useful to consult previous PRAS in which
the pest is listed, check domestic Emergency Action Notifications (EANS) for
any evidence of domestic regulation, or seek information from DEEP
(Deregulation Evaluation for Established Pests) or NPAG (New Pest Advisory
Group) to clarify pest status.

Follow the steps of this procedure to determine whether a pest is actionable.

F_
Step 1 The pest’s genus is listed in PestID. Go to Step 2.

The pest’s genus is not listed in PestID. Go to Step 6.
Step 2 The entire genus (i.e., “Genus spp.”) is listed as The pest is non-actionable. Refer back to Step 5
“non-reportable.” of Procedure 4-1: Identifying potential pests for the
pest list.
The entire genus (i.e., “Genus spp.”) is not listed Go to Step 3.
as “non-reportable.”
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Follow the steps of this procedure to determine whether a pest is actionable.

IF THEN
Step 3 The pest species (or sub-species, if applicable) is Go to Step 4.
listed in PestID.
The pest species (or sub-species, if applicable) is Go to Step 6.
not listed in PestID.
Step 4 The pest is listed as “non-reportable” (either for all | The pest is non-actionable. Refer back to Step 5
commodities or for commaodities for consumption). of Procedure 4-1: Identifying potential pests for the
pest list.
The pest is not listed as “non-reportable.” Go to Step 5.
Step 5 The pestis listed as “reportable” (either for all com- | Assume the pest is actionable. Continue to
modities or for commodities for consumption). Procedure 4-3: Determining whether to include an
actionable pest on the list.
The pest is not listed as “reportable.” Seek further guidance from National Identification
Services or another regulatory expert.
Step 6 There is evidence that the pest is present in the Go to Step 7.
PRA area.
There is no evidence that the pestis present in Assume the pest is actionable. Continue to
the PRA area. Procedure 4-3: Determining whether to include an
actionable pest on the list.
Step 7 There is a PPQ program or restriction policy in Assume the pest is actionable. Continue to

place for the pest--for example, the pest is under
PPQ official control.

There is not a PPQ program or restriction policy
in place for the pest.

Procedure 4-3: Determining whether to include an
actionable pest on the list.

Assume the pestis non-actionable. Refer back to
Step 5 of Procedure 4-1: Identifying potential pests
for the pest list.

Procedure 4-3. Determining whether to include an actionable pest on the list

Follow the steps of this procedure to determine whether to include an actionable pest on the list.

Step 1 The available evidence indicates that the pest is Go to Step 2.
associated with the commodity plant species (any-
where in the world).
The available evidence does not indicate that the | Do not include the pest on the pest list. Explain
pest is associated with the commodity. your rationale in the “Pests considered but not
included on the pest list” section of the risk assess-
ment.
Step 2 The available evidence indicates the pest occurs | Go to Step 3.
in the export area.
The available evidence does not indicate the pest | Do not include the pest on the pest list. Explain
occurs in the export area. your rationale in the “Pests considered but not
included on the pest list” section of the risk assess-
ment.
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Procedure 4-3. Determining whether to include an actionable pest on the list

Follow the steps of this procedure to determine whether to include an actionable pest on the list.

IF THEN
Step 3 The commodity plant species is a Type 1 host (nat- | Include the pest on the pest list. Continue to

ural host) for the pest, based on the pest's associa- | Procedure 4-4: Completing the pest list table.

tion with the host species in any country of the

world.

The commaodity plant species is a Type 2 host Include the pest on the pest list. Continue to

(conditional host) for the pest, based on the pest's | Procedure 4-4: Completing the pest list table.

association with the host species in any country of

the world.

The commodity plant species is a Type 3 host (nat- | Do not include the pest on the pest list. Explain

ural non-host) for the pest, based on the pest's your rationale in the “Pests considered but not

association with the host species in any country of included on the pest list” section of the risk assess-

the world. ment.

The commaodity plant species is a Type 4 host Include the pest on the pest list if there is clear

(fomite) for the pest, based on the pest’s associa- evidence that the commodity is a common path-

tion with the host species in any country of the way for movement of the pest. Explain your ratio-

world. nale in the “Remarks” section of the pest list or in
the “Notes on pests identified in the pest list” sec-
tion. Continue to Procedure 4-4: Completing the
pest list table.
Otherwise, do not include the pest on the pest
list. Explain your rationale in the “Pests considered
but not included on the pest list” section of the risk
assessment.
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Procedure 4-4. Completing the pest list table

For each step in this procedure, document supporting information in the pest
list or in the body of the risk assessment. Where applicable, indicate sources of
uncertainty, but do not use uncertainty codes. Be specific and clearly link
appropriate evidence to relevant citation(s). If you have text that is too long to
reasonably fit in this pest list table, put this text in section 2.3 “Notes on pests
identified in the pest list” of the PRA Template and state in the pest list table
“see additional discussion below in section 2.3.”

The pest list should be presented using the format shown in Table 2-1.
Arthropods should be listed alphabetically by order and then family. Pathogens
should be divided by type. They should be listed after the arthropods and
proceed as follows: 1) Nematodes, 2) Fungi and Chromistans, 3) Bacteria and
Phytoplasmas, 4) Viruses and Viroids, and 5) Pathogens of Unknown Etiology
(biotic factors only). Other non-traditional entries, such as algae or protozoans,
are to be listed in categories of their own as well. Pathogens should be listed
alphabetically under each type (“type” meaning: nematodes, etc.).
Organization like the arthropods (separated by order and family) is not an
efficient or stable way to present the pathogens due to the continuous revisions
in pathogen taxonomy. These revisions are based on new evidence, and, with
the growing application of molecular tools for identification, additional
revisions are anticipated.

Follow the steps of this procedure to complete the pest list table.

Step 1 Fill out each column on the pest list as follows, then go to Step 2.

Pest name:

€ List the current scientific name of the pest, including the authority.

€ List valid synonyms if needed to support information provided in the pest list.

€ In some cases, it might be appropriate to identify the organism below the species level (e.g.,
biotypes, race, or strains); consult the appropriate authority for guidance. If listing an organism
below the species level, clearly document the rationale for doing so. The rationale “should
include evidence demonstrating that factors such as differences in virulence, host range or vec-
tor relationships are significant enough to affect phytosanitary status” (ISPM No. 11: IPPC,
2004b).

€ If only a common name is known, list it as such and incorporate the uncertainty level associated
with a common name.

Evidence of presence in export area:

€ Identify the evidence that the pest is found in the export area.

€ Describe uncertainty regarding distribution and, if relevant, regulatory status in the exporting
country (e.g., limited distribution and under official control).
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Follow the steps of this procedure to complete the pest list table.

Host status:

€ State the host status of the commodity plant species for the pest (see Supplement 3: Host Sta-
tus on page 3-10).

€ Base your conclusions on evidence of the pest’s association with the imported plant species in
any country of the world.

€ If the commodity plant species is a Type 2 (conditional) host for the pest, provide information on
the specific conditions under which it is a host and provide an explanation of the evidence and
your uncertainty. If strong evidence indicates the commodity is a Type 2b host (i.e., non-host),
still include the pest on the pest list, and include information regarding non-host status under
“On harvested plant part(s)?”.

€ If the commodity is a Type 4 host (fomite), provide evidence that the commodity is a common
pathway for movement of the pest.

Plant part(s) association:

€ |dentify the part or parts of the plant with which the pest is physically associated. Ideally, evi-
dence should refer to the actual plant species to be imported and the actual pest species under
analysis. However, in some cases, we may extrapolate from evidence referring to other plant
species or closely related pest species. In these cases, provide information on your logic,
assumptions for extrapolation, and uncertainty.

On harvested plant part(s)?:

€ Indicate if the pest has a reasonable likelihood of being on and remaining with the plant part(s),
in viable form, throughout the harvesting process. Consider all plant parts present after harvest
but prior to post-harvest processing. Do not consider post-harvest practices, such as washing,
dipping, etc., at this step even when they are routine.

€ Answer “Yes” or “No” and, if appropriate, cite and/or discuss evidence for your decision. Note:
“Yes” indicates simply that the pest has a reasonable likelihood of being associated with the har-
vested commodity; the level of pest prevalence on the harvested commodity (low, medium, or
high) is qualitatively assessed in Risk Element Al: Pest prevalence on the harvested plant
part(s) as part of Process 7: Assessing the likelihood of introduction.

< Answer yes if:
< The commodity plant species is a Type 1 host (natural host) for the pest, and the pest

is reasonably likely to be associated with the commaodity plant part(s) to be imported
following harvesting from the field and prior to any post-harvest processing.

< The commodity plant species is a Type 2 host (conditional host) for the pest, and
conditions in the exporting area are such that there is a reasonable likelihood that
the pest will be associated with the commodity plant part(s) to be imported following
harvesting from the field and prior to any post-harvest processing.

< Answer no if:

< Characteristics of the pest, commaodity, or harvesting process are such that it is
unlikely the pest will be on the commodity after it is harvested.

« The commodity plant species is a Type 2 host (conditional host) for the pest, and
there is a reasonably high level of certainty that the conditions for non-host status
(Type 2b host) are met (e.g., specific varieties used for export known to be a non-
host, specific timing of harvest, only evidence of host association under experimen-
tal conditions), and the status is supported by sufficient evidence. Keep the pest in
the pest list table, and explain the conditions and evidence for the Type 2b status.

Those pests for which the answer was yes, continue to Process 5: Collecting information and defin-
ing the endangered area on page 2-22.

If there are no pests for which the answer is yes, the risk assessment stops here.
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Follow the steps of this procedure to complete the pest list table.

Remarks:

Use this section for information pertinent to the pest list, but that does not fall under the previous

columns. For example:

€ For pests that have a limited distribution in the United States but are included on the pest list
because they are actionable pests: list the pest’s distribution in the PRA area and provide refer-
ences, including PestID or agency correspondence.

€ Overarching assumptions and/or uncertainty.

Step 2

Summarize the following information in sub-sections placed after the pest list table in the risk

assessment:

€ “Notes on pests identified in the pest list”: Summarize information that is too lengthy to fit in the
main pest list table. This sub-section can also include a summary of actionable pests not
selected for further analysis, including the justification for why they were not selected (e.g., the
organism is not likely to be associated with the harvested plant part(s), the commodity meets
the criteria for a Type 2b host for a pest, existing PPQ policy does not require analysis of those

pests).

€ “Pests selected for further analysis”: List those pests on the pest list for which the answer to “On
harvested plant part(s)?” is “Yes”.

If you have completed your pest list, continue to Process 5: Collecting information and defining the endangered

area on page 2-22.

Table 2-1. Actionable pests reported on [species name of plant to be imported] (in any country) and present in
[export area] (on any host).

Pest name Evidence of pres- Host status Plant part(s) On the har- Remarks
ence in the export association vested plant
area part(s)?
Genus species REF Type 1,2,0r4 Indicate the Yes or No If pest is pres-
Authority Describe any uncer- (REF) part(s) .Of the Provide brief em. in the .
tainty regarding dis- If applicable, pla_nt with justification for United States:
tribution and, if provide brief Wh'Ch th_e pest judgments and | “Presentin [List
relevant, regulatory justification for IS assfoc_laﬁad conclusions States]” (REF)
status in the export- | judgments and g.rg.,strgrl:;s ow- (REF) Optional:
ing country (REF) ?SE(::';]SIOHS leaves, roots). Include a brief
Consider asso- explanapgn of
For Type 4 . any additional
hosts, provide CIatlon_on the information you
additional justi- actual |mp9rted feel is neces-
fication for plant species sary to capture
inclusion on Describe in the pest list
pest list (REF) uncertainty
regarding plant
part associa-
tion including
any extrapola-
tions or
assumptions
(REF)
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Procedure 4-5. Handling organisms identified only to genus level

Refer to the following notes when completing this procedure.

€ Note 1. An organism identified to the genus level should only be included
in the risk assessment if it is reported simultaneously on the commodity
and in the export area in the same reference [e.g., “Genus sp. attacks
Commodity X in Country X (Anonymous, 2010)”].

€ Note 2. Treat pests listed as “reportable” in PestID as “actionable,” unless
a specific note in PestID or other PPQ port policy indicates otherwise.

€ Note 3. There may be situations when it is appropriate not to follow this
procedure (see Organisms identified only to the genus level on page
2-10). If this is the case, clearly document the evidence and associated
uncertainty for this decision in the risk assessment.

Follow the steps in this procedure to determine how to handle organisms identified only to genus level.

I [

Step 1 The genus (i.e., “Genus sp.”) is | Go to Step 2.
listed in PestID.
The genus (i.e., “Genus sp.”) is | Go to Step 3.
not listed in PestID.
Step 2 The whole genus (i.e., “Genus The pest either has actionable or undetermined regulatory sta-
sp.”) is listed as “reportable” in | tus. Go to Step 3.
PestID in the PRA area.
The whole genus (i.e., “Genus The pest is non-actionable. Refer back to Step 5 of
sp.”) is listed as “non-report- Procedure 4-1: Identifying potential pests for the pest list.
able” in PestID in the PRA
area.
Step 3 There is adequate evidence Add the pest to Table 1 in the “Organisms identified only to genus
that the pest occurs on the level” section of the risk assessment. Go to Step 4.
commodity in the export area.
There is not adequate evi- Add the pest to the “Pests with weak evidence for association with
dence that the pest occurs on | the commodity or for presence in the export area” section of the risk
the commodity in the export assessment.
area.
Step 4 Any species in the genus is In Table 1 of the “Organisms identified only to genus level” section
present in the PRA area. of the risk assessment, indicate that the genus is present in the
PRA area and that the regulatory status is undetermined. Go to
Step 5.
The genus is not present in In Table 1 of the “Organisms identified only to genus level” section
the PRA area. of the risk assessment, indicate that the genus is not present in the
PRA area and that the regulatory status is actionable. Go to Step 5.
Step 5 The pest could be associated In Table 1 of the “Organisms identified only to genus level” section
with the harvested commodity of the risk assessment, indicate that the pest could be associated
plant parts. the harvested plant parts. Go to Step 6.
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Follow the steps in this procedure to determine how to handle organisms identified only to genus level.

The pest could not be associ-
ated with the harvested com-
modity plant parts.

In Table 1 of the “Organisms identified only to genus level” section
of the risk assessment, indicate that the pest could not be associ-
ated with the harvested plant parts.

Step 6

The pest has undetermined
regulatory status.

The pest has actionable sta-
tus.

In the risk mitigation notes document, state that the level of risk of
the congeners (if any are to be analyzed in the risk assessment)
may or may not be similar to that of the organism in question, and
that in general, there is high uncertainty regarding efficacy of risk
mitigation measures when applied to organisms identified only to
the genus level.

For each pest, create a genus-level datasheet. (Note: Do not create
a datasheet for pests with undetermined regulatory status). The
datasheet should include the following primary elements:

€ absence of the genus in the PRA area and regulatory status of
some species belonging to it (if information is available).

distribution of species from the genus in the world and potential
for establishment in PRA area.

2

€ known host range (plant species and families) of different spe-
cies within this genus.

L 2

biology contributing to dispersal (fecundity, number of genera-
tions, ability for active dispersal on its own or through human
activities) and possibility of spread in PRA area.

€ potential for economic and environmental consequences in the
PRA area. The following factors should be considered when
assessing significance of the genus.

®,
o

previous history of successful establishment in new areas.

®,
o

phytopathogenic or phytophagous characteristics.

0,
o

observations of causing injury to plants, beneficial organisms,
etc.

+« being reported as pests.
« ability to act as a vector for known pests.

+« adverse effects on non-target organisms beneficial to plants
(such as pollinators or predators of plant pests).

+« interception records.

Include the genus level datasheet as an appendix to the main risk
assessment document. Summarize the information from the data-
sheet after Table 1 in section 2.1.3. “Organisms identified only to the
genus level” of the risk assessment.

In the risk mitigation notes document, state that the level of risk of
the congeners (if any are analyzed in the risk assessment) may or
may not be similar to that of the organism in question, and that in
general there is high uncertainty regarding efficacy of risk mitigation
measures when applied to organisms identified only to the genus
level.

Continue to Process 5: Collecting information and defining the endangered area on page 2-22.
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Stage 2: Pest Risk Assessment

Stage 2 of pest risk analysis is composed of two distinct phases: pest
categorization and risk assessment. In PPQ commaodity import risk
assessments, the first phase, pest categorization, begins as the pest list is built
in Process 4: Creating the pest list and pest categorization and continues in
Process 5: Collecting information and defining the endangered area when we
define the area endangered by the pest. The second phase, risk assessment, is
the heart of Stage 2 and involves analyzing biological and economic
information about the pests selected for further analysis in order to estimate
their likelihood of being introduced into the PRA area (via the commodity) and
identifying the potential economic and environmental impacts that would
result from their introduction.

Processes in PPQ commodity import risk assessment

In PPQ, pest risk assessment is divided into five processes:

Process 5: Collecting information and defining the endangered area
Process 6: Assessing uncertainty for risk elements

Process 7: Assessing the likelihood of introduction

Process 8: Assessing potential consequences of introduction

L 2R R R R 2

Process 9: Summarizing the final risk ratings and uncertainty

NOTE

Pest risk assessment is not linear; although the processes of Stage 2 are numbered
and described individually for convenience, they are not necessarily completed
sequentially. Each process provides the framework and specific instructions for con-
ducting various individual aspects of commodity import risk assessment, but ana-
lysts have flexibility in approaching each process and determining the best order in
which to complete the assessment.

Risk elements evaluated in PPQ commodity import risk assessment

The likelihood that a pest will be introduced into the PRA area via the
commaodity is analyzed in Process 7: Assessing the likelihood of introduction.
By definition (ISPM No. 5: IPPC, 2012), this likelihood includes both the
likelihood of the pest entry in the PRA area and the likelihood of its
establishment in the PRA area upon entry. We determine the likelihood of
introduction by evaluating the following risk elements (described in detail in
Process 7).

08/2012-1
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‘ Risk Element A: Likelihood of entry ‘
€ Risk Element Al: Pest prevalence on the harvested plant part(s)
‘ € Risk Element A2: Likelihood of surviving post-harvest processing before shipment ‘

€ Risk Element A3: Likelihood of surviving transport and storage conditions of the consign-
ment

‘ Determining the likelihood of establishment (Risk Element B) ‘

€ Risk Element B1: Likelihood of coming into contact with host material in the endangered
area

‘ € Risk Element B2: Likelihood of arriving in the endangered area ‘

The potential impacts of a pest introduction in the PRA area are evaluated in
Process 8: Assessing potential consequences of introduction. Once a pest has
entered the PRA area, it must be able to establish and subsequently spread in
order for there to be consequences. The consequences of introduction are
determined by evaluating the following risk elements (described in detail in
Process 8).

‘ Risk Element C: Determining the potential direct impacts ‘
€ Risk Element C1: Damage potential in the endangered area

‘ € Risk Element C2: Spread potential ‘
Risk Element D: Determining potential trade impacts

‘ € Risk Element D1: Determining export markets at risk ‘

€ Risk Element D2: Likelihood of trading partners imposing additional phytosantiary
requirements

We evaluate spread potential as a part of the potential consequences of introduction
because it relates to how quickly the pest will be able to cause full impacts in the
PRA area.
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Process 5: Collecting information and defining the endangered area
The purpose of this process is to gather and organize the biological,
environmental, and economic information necessary for evaluating each of the
risk elements and to determine the logical order in which they should be
evaluated. Before beginning this process, analysts should first determine
whether an assessment or other standard text (e.g., Pest Notes) has already
been developed for the pest that could be relevant for the commodity pathway
being assessed.

In general, assessment of the likelihood of entry involves evaluating the
biology of the pest in terms of how the pest relates to the conditions of the
pathway and the characteristics of the commodity that were described in
Process 3: Defining the pathway. Assessing the likelihood of establishment,
spread, and the subsequent potential impacts of the pest in the PRA area
involves evaluating the biology of the pest in relation to the suitability of
conditions in the PRA area. Those conditions include biotic factors (e.g.,
availability of host material, presence or absence of natural enemies) and
abiotic factors (e.g., temperature, season, humidity, rainfall, or other
environmental conditions that affect the ability of the pest to survive and
reproduce).

Gathering information and identifying sources of uncertainty

The first part of Process 5 involves gathering the necessary information to
complete Process 7: Assessing the likelihood of introduction and Process 8:
Assessing potential consequences of introduction. Analysts can and should
consult many different sources of information in this process, such as the
scientific literature, databases, compendia, information provided by the
exporting country, and subject matter experts. As much as possible, the
information obtained should relate to the specific pest and how it behaves on
hosts and in environmental conditions similar to those present the PRA area.
When such information is unavailable, analysts may need to extrapolate from
other related pests and situations. Analysts should explicitly note when
collected data are based on extrapolations as it is an important factor in
evaluating uncertainty. The type of information needed to complete Process 7:
Assessing the likelihood of introduction and Process 8: Assessing potential
consequences of introduction includes the following.

Information about the export area

4@ prevalence of a pest or disease agent in the exporting area
geographic and environmental characteristics

standard industry practices and procedures in the export area
surveillance system(s)

L K 2R B 2

effectiveness of mitigation measures an treatments in the areas where (and if) controlled
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@ previous risk assessments (including those of foreign countries) of the commodity and
related commodities from the same origin

Information about the commodity

€ type or class of commodity

nature of raw material used to produce the commodity
intended use of the product

pest or disease agent survival in transit

L 2K 2R B 2

interception data

Pest-specific information
€ potential host range of the pest in the PRA area

€ symptoms expected to be caused by the pest on important potential hosts in the PRA
area and plant parts affected

+ type and degree of damage caused

< secondary damage that may occur as a result of the pest
4 life history of the pest
< life stages (including duration)
% reproductive strategies (sexual, parthenogenetic, etc.)

<+ adaptive characteristics (dormancy, increased fecundity, number of generations, known
expansion of host range, etc.)

4 climatic/environmental constraints of the pest
< temperature/humidity requirements
< current geographic distribution

@ ease of detection/inspection

4 on commodity (e.g., size, ability to hide, signs of damage, latency, distinctiveness of
symptoms)

€ in the environment (e.g., methods of detection, including trapping mechanisms, signs of
damage/presence)

€ ease of identification
« similarity to other species
< methods of identification/diagnostics
< ease of identification of various life stages

€ ease of removal of the pest from infested/infected commaodity during standard packing-
house practices (e.g., washing, brushing, waxing)

4 means of dispersal

< natural mobility of life stages (adult flight, larval silk ballooning, etc.)

< vectors (and presence of vectors in the PRA area)

< other mechanisms required for successful dispersal (wind, rain, soil, etc.)

«» other requirements necessary for dispersal (e.g., the availability of a particular pheno-
logical stage of the host)

€ prevention and control strategies used for the pest anywhere in the world
< field control
% phytosanitary measures
< possible effect of standard industry practices on survival of the pest
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% existing export protocol requirements where host commaodities are currently enterable

Information about the PRA area

@ After clearly defining the PRA area for the particular risk assessment (e.g., continental
United States, all 50 U.S. states, U.S. territories only), analysts should consider informa-
tion regarding

0,
o

distribution of the commodity

X3

o

availability of susceptible hosts and/or competent vectors

0,
o

geography and environment

X3

o

control and production practices

0,
o

presence of similar pests

In addition to considering the type of information available, analysts should be
aware that the quality of the information will vary based on the source. Both
the quality and applicability of available information will impact the certainty
of the resulting risk rating. Supplement 4: Evaluation of Evidence on page 3-29
provides general guidance on how analysts can relate both the quality and
applicability of evidence to their level of uncertainty (Process 6: Assessing
uncertainty for risk elements on page 2-33). Analysts should identify gaps in
knowledge and possible areas for future research in the mitigation notes
(Process 10: Risk mitigation notes on page 2-67).

When gathering information, analysts should keep in mind the scope of the
analysis and the description of the pathway. In some cases it may be
unnecessary to gather detailed information on the biology of the pest or on the
environmental conditions in the PRA area, particularly when it is clear that the
rating for a particular risk element is likely to be negligible. For example, if the
scope of the analysis explicitly includes evaluating a post-harvest treatment
such as irradiation or fumigation that will, with a high degree of certainty,
remove the pest from the pathway (or render it inviable), the likelihood of
entry of the pest will be negligible and it would be unnecessary to gather
additional information about this pest.
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Determining the order of analysis

When the endangered area is defined and it is determined that at least some
part of the PRA area could be endangered by the pest, an analyst should
commence the risk assessment phase. As previously mentioned, Process 7:
Assessing the likelihood of introduction and Process 8: Assessing potential
consequences of introduction can be conducted in either order. If it is
determined that the risk associated with either the likelihood or consequences
of introduction is Negligible, it may be unnecessary to complete the other
processes. Further, within Process 7, the analysis of the individual risk
elements can be completed in any order. In other words, in most cases, an
analyst can start an assessment with any one of the following procedures.

Procedure 7-1: Assessing the likelihood of entry (Risk Element A)

Procedure 7-2: Determining the likelihood of establishment (Risk Element B)

€ Risk Element B1: Likelihood of coming into contact with host material in the endangered
area OR

€ Risk Element B2: Likelihood of arriving in the endangered area

Procedure 8-1: Determining the potential direct impacts (Risk Element C)

In deciding the best order to proceed with the assessment, analysts should first
consider whether the risk ratings for one or more of the elements are likely to
be negligible. An element that is likely to have a negligible risk rating should
generally be evaluated first, in order to avoid needless research and analysis.
Next, analysts should consider the availability, quality, and applicability of
information necessary for evaluating each of the risk elements (see
Supplement 4: Evaluation of Evidence on page 3-29). As a general principle, it
is more efficient to first evaluate the risk elements for which there is the
greatest amount of reliable evidence available.

With experience, analysts will be able to decide which risk elements to
evaluate first.

Defining the endangered area

While the PRA area is the area for which the risk assessment is intended, the
endangered area is defined as the portion of the PRA area where ecological
factors favor the establishment of the pest and where the presence of the pest
will result in economically important losses. In some cases, the area
endangered by the pest may be as large as the entire PRA area, but in other
cases, when the pest is restricted by climate or hosts, the endangered area may
only constitute a small portion of the PRA area.

There are two important parts to determining the endangered area. First we
identify the portion of the PRA area where the organism is likely to be able to
establish. Then, we determine whether the pest has the potential to damage
economically important plants in that area.
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Identifying the portion of the PRA area where the pest can actually survive and
cause negative impacts is a crucial precursor to determining the potential risk
of the pest in terms of its likelihood of establishment and associated
consequences. Based on the biology of the pest and the identified biotic and
abiotic conditions of the PRA area, analysts determine the area endangered by
the pest (i.e., the endangered area) by identifying the portion of the PRA area
where the pest can likely establish and cause economically important
consequences. Important factors that influence where the organism can survive
include abiotic factors such as temperatures (minimum/maximum), humidity,
and rainfall, and biotic factors such as the availability of suitable host material.
Host material suitable for survival might include uncultivated, unmanaged
plants, or even weeds, that are not economically important. However, for the
purposes of these Guidelines, we will be considering as pest hosts only
economically important plants that occur in the areas of suitable climatic
conditions. As a result, we assume that the area potentially suitable for a pest
establishment is the same as the endangered area.

In many cases, we do not have detailed information on the abiotic requirements
of the pest or on the abiotic conditions of the PRA area. The global plant
hardiness zone map developed by Magarey et al (2008) groups regions that
have the same average annual extreme minimum temperature into distinct
zones (Figure 2-2), allowing for easy comparison and matching of the
temperature suitability in the areas of the pest’s current distribution elsewhere
in the world to that of the PRA area. Because temperature, particularly low
winter temperature, is often a critical factor determining the geographical
range of many organisms (especially insects) (Worner, 1998; Bale et al., 2002),
the area endangered by a pest can often be described in terms of average
minimum temperature zones by “plant hardiness zone matching.” It is
important to note that when we use this method to define the portion of the
PRA area climatically suitable for pest establishment, we are making two
implicit assumptions: 1) that cold tolerance is the major limiting factor of the
pest’s current distribution, and 2) that cold tolerance is likely to be the major
restriction in the PRA area.

If analysts have specific information that can narrow this area or otherwise
provide more precision, the endangered area may be described by other
relevant means, so long as the boundaries (such as states or counties) are
clearly identified (see Procedure 5-2: Defining the endangered area). In any
case, regardless of how the endangered area of the pest is defined, it must have
both a suitable climate and available hosts.
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Figure 2-2. Temperature zones (aka “plant hardiness zones”) for defining the endangered area (Magarey et
al., 2008).
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Procedure 5-1. Determining the order of analysis

Follow the steps below to determine the order of analysis.

Step 1 An analysis or other standard text has already If appropriate, use the analysis in your assessment
been developed for the pest that is relevant for the and continue to Process 9: Summarizing the final
commodity pathway being assessed. (Check Pest risk ratings and uncertainty on page 2-63.

Notes and/or the PRA library.) Otherwise, go to Step 2.
No analysis or other standard text has developed | Go to Step 2.
for the commodity pathway being assessed.

Step 2 Based on the scoping call, the defined pathway Continue to Procedure 7-1: Assessing the likelihood
explicitly includes treatments (such as irradiation of entry (Risk Element A).
or fumigation) that would likely lead to the pest hav-
ing a negligible likelihood of entry.

Based on the scoping call, the defined pathway Go to Step 3.
does not include any treatments (such as irradia-

tion or fumigation) that would likely lead to the pest

having a negligible likelihood of entry.

Step 3 Conduct a preliminary search for information on the pest (see Gathering information and identifying sources
of uncertainty). Consider the availability, quality, and applicability of information necessary for evaluating
each of the risk elements and then determine your order of analysis. As a general principle, it is more efficient
to first evaluate the risk elements for which there is the greatest amount of reliable evidence available.

In determining the order of analysis, keep in mind that the pest analysis can stop if:
€ The Likelihood of Entry is rated Negligible.
€ There is no endangered area (Procedure 5-2: Defining the endangered area).
€ The pest is determined to be a non-threshold pest (Process 8: Assessing potential consequences of
introduction on page 2-50)
€ Either Risk Element B1 or Risk Element B2 (under Likelihood of Establishment) is rated Negligible.
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Procedure 5-2. Defining the endangered area

This procedure is unnecessary when Risk Element A: Likelihood of entry is rated
Negligible. It may also be unnecessary if the pest is highly unlikely to transfer from
the commodity to a new host on its own (see Step 1 of Risk Element B1: Likelihood
of coming into contact with host material in the endangered area).

Determine the area endangered by the pest by following the steps in this procedure. In some cases, Step 1 and

Step 2 may be combined (for example, if you use a model in Step 1 that considered both climate and host avail-
ability).

Step 1 Using plant hardiness zone matching or another method, identify the portion of the PRA area that
has climatic conditions suitable for the pest’s survival based on its current global geographic distri-
bution and any biological characteristics that may limit its ability to survive in the PRA area (such as
temperature tolerance, humidity requirements, etc.).

If you determine that suitable environmental conditions do not exist in the PRA area, or exist in pro-
tected areas only (e.g. glasshouses), state this in the risk assessment and conclude that the endan-
gered area is Negligible. The assessment of the pest can stop at this point.

Otherwise, proceed to Step 2.

Plant hardiness zone matching. In this method you will use the global plant hardiness zone map
developed by Magarey et al. (2008) to match the plant hardiness zones where the pest currently is
found to the corresponding zones in the PRA area.

1. Determine the current distribution of the pest through the world.

2. Using the map developed by Magarey et al. (2008), identify the plant hardiness zones in which
the pest is currently distributed. If a pest is recorded in a country with several plant hardiness
zones and there are no data on specific areas of its distribution, consider all hardiness zones in
that country (if it is reasonable to do so).

3. Identify the corresponding plant hardiness zones in the PRA area.

Other methods. If you have specific information that can identify the climate requirements with
more precision than hardiness zones, you may use this information to either refine the boundaries
of the temperature zones identified using plant hardiness zone matching, or you can use another
method of climate matching (e.g., NAPPFAST model, degree-day model, precipitation analysis,
etc.). Regardless of the method you use, you must clearly identify the geographic area you have
determined is likely to be climatically suitable for the pest by either providing a map or by clearly
describing the boundaries of the area.

Step 2 Determine the distribution of Type 1 hosts of the pest in the portion of the PRA area identified in
Step 1 (i.e., in the area where climatic conditions are suitable for the pest’s establishment).

Determine the distribution of Type 2 hosts in this area if there is a reasonably high level of certainty
that the conditions for host status would be met there.

If you determine that no suitable host material is found in the portion of the PRA area identified in
Step 1 (except in protected areas, such as glasshouses), state this in the risk assessment and con-
clude that the endangered area for the pest is Negligible. The assessment of the pest can stop at
this point.

Otherwise, go to Step 3.
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Conducting Pest Risk Assesment in PPQ
Process 5: Collecting information and defining the endangered area

Determine the area endangered by the pest by following the steps in this procedure. In some cases, Step 1 and
Step 2 may be combined (for example, if you use a model in Step 1 that considered both climate and host avail-

ability).

Step 3 Determine if any of the hosts present in the area of concern (identified in step 2) are of economic
importance. As defined by ISPM No. 11, Supplement 2 (IPPC, 2004b), “economically” important
hosts refers to both commercial and non-market (environmental) plants such as

€ agricultural crops

€ horticultural crops, ornamentals, nursery plants

& timber

€ environmentally important non-commercial hosts such as threatened and endangered species,
plants important to aesthetics of natural areas, ecologically important species, etc.

€ plant species with a particular social importance, such as those to Native Americans

If you determine that none of the hosts plants identified in Step 2 are of economic importance, state
this in the risk assessment and conclude that the endangered area for the pest is Negligible. The
assessment of the pest can stop at this point.

Otherwise, go to Step 4 on page 2-31.
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Conducting Pest Risk Assesment in PPQ
Process 5: Collecting information and defining the endangered area

Determine the area endangered by the pest by following the steps in this procedure. In some cases, Step 1 and
Step 2 may be combined (for example, if you use a model in Step 1 that considered both climate and host avail-

ability).

Step 4 Based on the behavior and symptoms of the pest in the areas where it is currently distributed,
determine whether the pest has the potential to impact the specific plant host species identified in
step 3 by answering the questions below.

Where the symptoms and/or the degree of damage caused by the pest vary throughout the pest’s
distribution, you should place emphasis on the symptoms and damage the pest causes in regions
most climatically similar to the area of concern (identified in Step 1) and on plant identified in Step 3.

1. Inits current area of distribution, is the organism a known pest (or vector of a pest) of any of the
hosts identified in Step 3?

€ For example:

% Has the organism been described in the literature as a pest on one or more of the hosts iden-
tified in Step 3?

+« Do control programs for the pest exist on one or more hosts identified in Step 3?

++ Has the pest been documented to cause reductions in plant density, or impact ecological fit-
ness of at least one of the non-commercial hosts identified in Step 3 (anywhere in the world)?

% Has the pest been documented to cause yield losses in commercial production of at least one
host identified in Step 3? Consider both pre-harvest and post-harvest losses (losses due to
unmarketable commodity).

2. Based on the type of damage caused by the pest in its current distribution, could the pest (acting
by itself or as a vector) cause damage to the hosts identified in Step 3?

€ For example:

« Is the type of damage or symptoms caused by the pest likely to result in pre-harvest losses of
any commercially produced hosts identified in Step 3 (e.g., plant mortality, premature fruit
drop, prevention of fruit set, dieback)?

« Is the type of damage or symptoms caused by the pest on any of the commercially produced
commodities identified in Step 3 likely to result in post-harvest production losses (due to
unmarketable commodity)?

« Is the type of damage or symptoms caused by the pest on any of the commercially produced
commodities identified in Step 3 likely to result revenue losses resulting from a reduction in the
value of the commodity (e.g., yellow/damaged leaves on a horticulture plant resulting in a
lower market price; damaged fruit diverted from fresh market to juice market)?

< Is the type of damage caused by the pest likely to impact any of the environmentally or socially
important plants identified in Step 3?
If you answered yes to either Question 1 or 2, go to Step 5.

If neither of the questions above could be answered yes, state in the risk assessment that the
pest potential on economic hosts at risk is Negligible and conclude that the endangered area for the
pest is Negligible. The assessment of the pest can stop at this point.
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Conducting Pest Risk Assesment in PPQ
Process 5: Collecting information and defining the endangered area

Determine the area endangered by the pest by following the steps in this procedure. In some cases, Step 1 and

Step 2 may be combined (for example, if you use a model in Step 1 that considered both climate and host avail-
ability).

Step 5 Describe the endangered area.

In most cases, you can describe the endangered area in terms of the Magarey et al. (2008) plant
hardiness zones. As mentioned above, these zones provide a convenient method for bounding the
endangered area because they divide the PRA area into distinct regions that have similar climates
(in terms of average minimum winter temperatures) and, in many cases, hosts. To define the
endangered area, simply identify the zones that have both suitable climate (as identified in Step 1)
and available hosts (as identified in Step 2). In the risk assessment, state that the endangered area
of the pest is considered to be within the identified zones, and explain your rationale and any uncer-
tainty.

If you have used methods in Step 1 and Step 2 that more precisely identify the area of concern, yo