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5. The Risk Analysis Framework for Developing Measures

The Biosecurity New Zealand framework should be used for each risk analysis. The framework consists of:
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i) Scoping

ii) Hazard identification

iii) Risk assessment

iv) Risk management

v) Risk communication.

Table 2.3: Biosecurity New Zealand framework relative to OIE and IPPC frameworks

	Biosecurity New Zealand Framework
	IPPC Framework
	OIE Framework

	Scoping the risk analysis
	1. Stage 1: Initiation
	Scoping the risk analysis

	
	1.1 PRA Initiated by a pathway (may include review of a policy)
	

	
	1.2 Identification of PRA area
	

	Hazard Identification
	
	1. Hazard Identification

	Formation of an organism/disease list
	
	1.1 Formation of hazard list

	
	1.3 Information
	

	
	1.4Conclusion of initiation
	

	
	
	

	
	2. Stage 2: Pest risk assessment
	

	Hazard/Pest categorization


	2.1 Pest categorization 
	1.2 Categorization of hazard

	Risk assessment
	
	2. Risk assessment

	1.Entry assessment

2.Establishment assessment

3.Spread assessment
	2.2 Assessment of the probability of introduction and spread
	2.1 Release assessment

2.2 Exposure assessment

	4.Consequence assessment
	2.3 Assessment of potential economic consequences
	2.3Consequence assessment

	5.Conclusion of risk assessment
	2.4 Degree of uncertainty

2.5 Conclusion of the pest risk assessment stage
	2.4 Risk estimation

	
	
	

	Risk management
	3. Stage 3: Pest risk management
	3. Risk management

	
	3.1 Level of risk

3.2Technical information required

3.3 Acceptability of risk


	3.1 Risk evaluation

	
	3.4 Identification and selection of appropriate risk management options

3.5 Phytosanitary certificates and other compliance measures
	3.2 Option evaluation

	
	3.6 Conclusion of pest risk management
	3.3 Implementation

	
	3.7 Monitoring and review of phytosanitary measures
	3.4 Monitoring and review

	
	
	

	Risk communication
	4. Documentation of Pest Risk Analysis
	4. Risk communication


As scoping and risk communication have been covered previously, neither will be considered further.

Information gathering and recording are activities that are usually carried out recursively throughout the risk analysis.  Only information sufficient to reach a decision should to be gathered for each particular step, although during earlier stages of a risk analysis information may be collated for later stages of the analysis.  As the analysis progresses, information gaps may be identified requiring further enquiries or research.  Where information is insufficient or inconclusive expert judgement should be used if appropriate.  Assumptions and uncertainties underpinning such judgements should be clearly stated at all stages of the risk analysis.

5.1
Reasons for Initiating a Risk Analysis

A risk analysis undertaken to develop measures (if considered necessary) may be initiated for three reasons:

5.1.1
A Risk Analysis for a Pest or Disease

The need for a risk analysis on a specific recognized pest or disease may arise in situations such as: 

· an established infestation or an outbreak of a new pest or disease is discovered within an exporting country or area;

· a new pest or disease is intercepted on an imported commodity;

· a new pest or disease risk is identified by scientific research;

· a pest or disease is introduced into an area;

· a pest or disease is reported to be more damaging in an area other than in its area of origin;

· a pest or disease is repeatedly intercepted;

· a pest or disease is proposed to be imported for research or other purpose;

· an organism is identified as a vector for other recognized pests or diseases;

· the risk associated with a recognised pest or disease is unclear. 

In such cases, the hazard is known and the fact can be recorded in preparation for risk assessment.  Where the risk analysis is specifically aimed at determining if measures should be developed for the pest or disease, the risk analysis process may progress immediately to the second stage of the risk analysis process (risk assessment).

5.1.2
A Risk Analysis for Pathway

The need for a risk analysis with a specific pathway may arise in situations such as:

· international trade is proposed with a commodity not previously imported into New Zealand or a commodity from a new area of origin;

· a new organism is to be imported for selection and scientific research, and could potentially be hosts to biosecurity hazards;

· a pathway other than commodity import is identified (natural spread, packing material, mail, garbage, compost, passenger baggage etc.);

· a change in susceptibility or resistance of a host organism to a pest or disease is identified.

In these situations, the pathway is not itself the hazard; rather, the hazard is the pest or disease that may be carried by the pathway.  The risk analysis should therefore proceed through the hazard identification stage.

5.1.3
A Risk Analysis for a Review or Revision of Measures or Policy 

A need for a new or revised PRA may arise from situations such as:

· a national review of biosecurity regulations, requirements or operations;

· elaboration of an official control programme (e.g. certification scheme) to avoid unacceptable economic impact of specified organisms;

· evaluation of a regulatory proposal of another country or international organization;

· possible introduction of a new system, process, procedures or new information that could influence a previous decision (e.g. a new treatment or loss of a treatment; new diagnostic methods);

· an international dispute on sanitary or phytosanitary measures;

· the biosecurity situation in New Zealand changes or political boundaries have changed.

In most of these situations the pest is recognized, i.e. the biosecurity hazard is known and the fact can be recorded in preparation for risk assessment stage.  Otherwise, the biosecurity hazard should be identified or confirmed. 

5.2
Hazard Identification

Hazard identification involves identifying pathogenic agents that could potentially produce adverse consequences associated with the importation of a commodity or risk good.  To classify an agent as a hazard the following criteria need to be fulfilled:

· the agent must be appropriate to the species being imported, or from which the risk good is derived;

· it may be present in the exporting country;

· if present in the importing country it must be a notifiable disease or subject to control or eradication.

A risk assessment may be concluded if the hazard identification step fails to identify potential hazards associated with an imported risk good.  If an importing country applies the appropriate sanitary standards recommended in the Code, or undertakes appropriate phytosanitary measures to manage risk from as yet unidentified hazards, there is no need to conduct a risk assessment.

5.2.1
Hazard identification
Hazard identification is an essential step that must be conducted prior to a risk assessment.  To effectively manage the risks associated with imported risk goods, organisms which could be introduced into New Zealand that are capable of, or potentially capable of, causing unwanted harm must be identified.  They are referred to as hazards by the OIE International Animal Health Code and International Aquatic Animal Health Code, and as “regulated pests” under the IPPC.  The Codes define a hazard as any pathogenic agent that could produce adverse consequences.  This definition is considered more appropriate to the New Zealand context and as such, these procedures have adopted the use of hazards in a like manner.

5.2.1.1
Hazards under the Biosecurity Act (1993)

As already shown in section 1.3.1, a CTO must have regard to the following matters before recommending that an import health standard be issued:

The nature and possible effect on people, the New Zealand environment, and the New Zealand economy of any organisms that the goods specified in an import health standard may bring into New Zealand.

The environment can be further defined as including ecosystems and their constituent parts, including people and their communities; and all natural and physical resources; and amenity values; and the aesthetic, cultural, economic, and social conditions that affect or are affected by any matter referred to above.

5.2.1.2
Hazards under the OIE

The OIE has developed two lists of diseases that are significant in international trade for each of its Codes:

i) International Animal Health Code: mammals, birds and bees

a) List A diseases

· diseases which have the potential for very serious and rapid spread, irrespective of national borders, which are of serious socio-economic or public health consequence and which are of major importance in the international trade of animals and animal products.

b) List B diseases

· diseases which are considered to be of socio-economic and/or public health importance within countries and which are significant in the international trade of animals and animal products.

ii) International Aquatic Animal Health Code

a) Diseases notifiable to the OIE

· diseases that are considered to be of socio-economic and/or public health importance within countries and that are significant in the international trade of aquatic animals and aquatic animal products.

b) Other significant diseases

· diseases that are of current or potential international significance in aquaculture but that have not been included in the list of diseases notifiable to the OIE because they are less important than the notifiable diseases; or because their geographical distribution is limited, or it is too wide for notification to be meaningful, or it is not yet sufficiently defined; or because the aetiology of the diseases is not well enough understood; or approved diagnostic methods are not available.

5.2.1.3
Hazards under the IPPC

Hazards under the IPPC (ISPM 5: Glossary) are termed regulated pests, and are defined as:

“A quarantine pest or a regulated non-quarantine pest [IPPC, 1997]”
A quarantine pest is further defined as “a pest of potential economic importance to the area endangered thereby and not yet present there, or present but not widely distributed and being officially controlled [FAO, 1990; revised FAO, 1995; IPPC 1997]”.

A regulated non-quarantine pest is further defined as “a non-quarantine pest whose presence in plants for planting affects the intended use of those plants with an economically unacceptable impact and which is therefore regulated within the territory of the importing contracting party [IPPC, 1997]”
5.2.2
Identifying Hazards

A list of organisms and diseases likely to be associated with the pathway (i.e. carried by the good) may be generated by any combination of:

· scientific and other literature searches.

· overseas and New Zealand experience of pathway/good and organism associations 

· national and international databases on interceptions/incursions where available

· expert consultation

· results from targeted survey (e.g. Container, or other Border Monitoring Group, surveys);

· requests for information from other countries or regions.

NOTE: When requesting information from other countries or region, requests should be as specific as possible and limited to information essential to the analysis.

It is important to consider organisms that might be associated with material that is contaminating the risk good, if that contaminating material can not be easily separated from the goods on import.

Before performing a new risk analysis, a check should be made as to whether the organism or pathway has already been subjected to a risk analysis or some aspect of a risk analysis, whether nationally or internationally.  The validity of any existing analysis should be checked as circumstances and information may have changed.  Its relevance to the importing or endangered area should be confirmed.
The possibility of using a risk analysis from a similar organism or pathway should also be investigated.  Analyses for other purposes may provide useful information however these do not have the same purpose and cannot substitute for a specific risk analysis.
For an organism to be considered a hazard it must fulfil one or more of the following criteria:

· it has the potential to cause unwanted harm to people, the New Zealand environment, and the New Zealand economy;
· it has the potential to establish and spread in the endangered area;

· it has the potential to cause harm to the intended use of the imported goods;

· it is a potential vector for a second organism that is itself considered a hazard.
Depending on the nature of the commodity or the degree of processing some categories of organisms may be excluded from consideration.  For example, gastro-intestinal parasites need not be considered in a risk analysis for semen or embryos as it is biologically implausible that these commodities would be a potential vehicle for such organisms.  The methods of production, manufacturing or processing may also exclude certain categories of organisms. Highly processed commodities, such as live virus vaccines or hormonal products derived from sera are not likely to be contaminated with certain bacteria or viruses because of their method of production.  Provided details of these production methods and a verifiable quality control program, that includes testing, are included as part of a commodity description, these organisms would not need to be considered individually in a risk analysis.  Hormonal products, for example, may undergo a number of filtration steps that would exclude bacteria and viruses of a certain size.  Where categories of organisms are excluded a description of the category and the rationale for their exclusion should be included as part of the hazard identification process.

For all other risk goods hazard identification begins with the development of a list of organisms that are appropriate to the species being imported, or from which the risk good is derived.  The OIE lists should be used as a starting point when developing these lists for commodities composed of live animals or animal products.  Each organism should be dealt with separately with a reasoned, logical and referenced discussion of its relevant epidemiology including an assessment of its likely presence in the exporting country.  A conclusion is then reached as to whether the risk good under consideration is a potential vehicle for the introduction of the organism into New Zealand.  If it is, the organism is classified as a potential hazard for further consideration in a risk assessment.  The risk analysis should be concluded if potential hazards are not identified.

There are a number of important questions that must be considered when identifying potential hazards:

	· Is the commodity is a potential vehicle for the organism?
· Is the organism is exotic to New Zealand but likely to be present in the exporting country?
An evaluation of an exporting country’s Veterinary Service (for animal hazards), surveillance and control programs and zoning and regionalization systems are important factors to consider when assessing the likelihood of hazards being present in the animal or plant population of the exporting country. They enable the exporting country to substantiate claims of pest or disease status and the importing country to establish and maintain confidence in such claims.

If a country claims that it is free of a particular hazard, supporting evidence must be documented.  In such cases the appropriate sanitary or phytosanitary measure to be applied is certification from the Veterinary Authority or National Plant Protection Agency respectively in the exporting country that it is free of the hazard.

For an organism reported in both the exporting country and New Zealand:

· are there free zones or zones of low prevalence in New Zealand that are established under a national or regional pest management strategy or small-scale program and where the movement of host products into the zone is under statutory control?

· is it listed on the unwanted organisms register as a notifiable organism?

· is there a more virulent strain in the exporting country?




As a rule, the following organisms should be considered hazards:

	· Organisms that are vectors of pathogens or parasites, but whose populations in New Zealand are free of the pathogen or parasite of concern.

· Strains of organisms that do not occur in New Zealand, though the overall species does occur in New Zealand.

A “strain” refers to any group of organisms considered to be of the same species but with different shared characteristics, which makes the group distinct to the currently occurring population at a sub-specific level.  Measures to exclude strains may be necessary where the strains display different characteristics that may cause them to have greater or different consequence.  This is justifiable under the World Trade Organization Agreement on the Application of Sanitary and Phytosanitary Measures (SPS Agreement) and is an implicit requirement under the Biosecurity Act which arises through: (i) a Chief Technical Officer’s obligation when recommending an IHS to have regard to the effects of “organisms” (i.e. it doesn’t refer to “species”) (section 22(5)(b) BSA); and (ii) New Zealand’s international obligations (s22(5)(c) BSA).  

· Organisms already in New Zealand where the nature of the imports would significantly increase the existing hazard.

If the organism in its current habitat in New Zealand does not usually come into contact with people, and the infested imported goods (e.g. spiders on fresh produce) provide an exposure to people that is much greater than what normally occurs, then measures equivalent to those applied in New Zealand to mitigate the risk can be justified.  For example, populations of redback spiders (Latrodectus hasselti) were known to be present in New Zealand in areas where contact with people would be unlikely to occur (e.g. around Lake Te Anau).  However, their arrival on bunches of imported grapes would greatly increase the exposure to people, and MAF therefore requires that adequate treatment of such commodities is carried out to mitigate this hazard.

· Organisms already in New Zealand if their presence is geographically bounded.

Such measures may be justifiable if the presence of the organism in New Zealand is geographically bounded and importation is taking the organism to areas in New Zealand where it is not known to occur.  However, measures should not be greater than those taken to restrict the movement of the organism within New Zealand, as per our international obligations.

· Organisms with host associations different to those currently present in New Zealand.

Measures against such organisms may be justifiable where there are clear differences in host associations between the one found in New Zealand and that in the country of origin.  For example, MAF currently takes action against the fungus Rhizoctonia solani when imported on pine products, although the fungus is present in New Zealand.  Experts have identified 12 different ‘types’ of R. solani based on host associations, only one of which is associated with Pinus spp.  There are no records of R. solani on Pine species in New Zealand, and MAF consequently treats this organism as a potential hazard.

· Organisms where only minimal information is available should be considered a hazard at this stage, as the more detailed risk assessment process will determine the level of likely risk.



Diseases can be included in the hazard list if the causal agent of a particular set of symptoms has not as yet been identified, and the disease in question has been shown to be transmissible.

The use of a higher or lower taxonomic level than species should be supported by scientifically sound rationale, and this should include evidence demonstrating that factors such as differences in virulence, host range or vector relationships are significant enough to affect phytosanitary or sanitary status.

5.2.3
Hazard Information and Lists

Information gathering is particularly important at the hazard identification stage in order to clarify:

· the identity of the hazard;
· any hazard leading to a potential unwanted consequence.
In addition, other information on the organism may include:

· its geographical distribution;
· hosts and/or habitats;
· association with risk goods.
When preparing a list of potential hazards the template in Table 1, which includes several examples, should be used to provide a summary.

Table 5.1: An example of a template of a list of potential hazards. The rationale for classifying each hazard according to the criteria and the conclusion reached must be supported by a referenced discussion. (( = yes, ( = no, n/a = not applicable).

	Common name
	Scientific name
	Exotic
	OIE List
	IPPC Category1
	Under official control or notifiable
	More virulent strains overseas
	Potential hazard

	Foot & mouth disease
	Family Picorniviridae, genus Apthovirus, FMD virus A, Asia 1, C, O, SAT 1, SAT 2, SAT 3
	(
	A
	
	n/a
	n/a
	(

	African horse sickness
	Family Reoviridae Genus Orbivirus African horse sickness viruses 1 to 10
	(
	A
	
	n/a
	n/a
	(

	Bovine tuberculosis
	Mycobacterium bovis
	(
	B
	
	(
	(
	(

	Newcastle disease
	Family Paramyxoviridae genus Paramyxovirus Avian PMV 1
	(
	A
	
	n/a
	(
	(

	Enzootic bovine leucosis
	Family Retroviridae genus “blv-htlv retroviruses” type species bovine leukemia virus 
	(
	B
	
	(
	(
	(

	Infectious bovine rhinotracheitis
	Family  Herpesviridae Subfamily Alphherpesvirinae Genus Varicellovirus  bovine herpesvirus 1 (BoHV-1)
	(
	B
	
	(
	(
	(

	Johne’s disease
	Mycobacterium paratuberculosis
	(
	B


	
	(
	(
	(

	Biting midges
	Culicoides spp
	(
	(
	
	n/a
	n/a
	(

	Salmonellosis
	Salmonella enterica subsp. Enterica" serovar Typhimurium DT 104
	(
	(
	
	(
	(
	(


The latest taxonomy and nomenclature should be used.  Useful sources of information include:

	1) Viruses

a) International committee on Taxonomy of Viruses http://www.ncbi.nlm.nih.gov/ICTV/intro_to_universal/virus_nomenclature.html
b) http://life.anu.edu.au/viruses/Ictv/fr-index.htm

 Index virum 
2) Bacteria
a) List of Bacterial names with standing in nomenclature http://www-sv.cict.fr/bacterio/index.html
b) Bacterial Taxonomy and Nomenclature http://www.uct.ac.za/depts/mmi/lectures/bactax/ppframe.html
3) General taxonomy
a) BIOSIS http://www.biosis.org
b) http://www3.ncbi.nlm.nih.gov/Taxonomy/taxonomyhome.html

 National Center for Biotechnology Information, 
c) Internet Biodiversity Service http://ibs.uel.ac.uk/ibs/



An example of hazard identification is presented in Plate 2.  For the purposes of demonstration the risk analysis that this example is based on can be assumed to be a generic import risk analysis for domestic horses (Equus caballus).

Plate 5.1: An example of hazard identification.

1 African horse sickness

1.1 Hazard identification

1.1.1
Aetiologic agent: Family Reoviridae, Genus Orbivirus, African horse sickness viruses 1 to 10

1.1.2
OIE: List A 

1.1.3
New Zealand’s status: African horse sickness (AHS) has never been reported in New Zealand and is classified as an exotic disease.(1)
1.1.4
Epidemiology

African horse sickness (AHS) is an infectious non-contagious disease of horses and other Solipeds (Order Perissodactyla) caused by an Orbivirus and transmitted by Culicoides midges (Lagreid, 1996). There are nine known serotypes all of which may cause significant mortality in horses (Coetzer and Eramus, 1994). It is endemic in tropical East and West Africa, from where it regularly spreads to southern, and occasionally, northern Africa ((Coetzer and Eramus, 1994; Anonymous, 1995). AHS occurs seasonally and is influenced by climatic conditions favouring the breeding of Culicoides midges (Anonymous, 1997; Mellor and Wellby, 1998. Most horses are infected between sunset and sunrise when Culicoides midges are most active ((Coetzer and Eramus, 1994).)

There are four classical forms of AHS: pulmonary, cardiac, mixed and horse sickness fever. The pulmonary form has a short incubation period, ranging from 3 to 5 days, and a marked and progressive respiratory involvement leading to death in more than 95% of cases within 4 to 5 days.  The incubation period for the cardiac form varies from 7 to 14 days, followed by clinical disease lasting for 3 to 8 days with death in 50% to 70% of cases. The mixed form is characterised by a combination of respiratory and cardiac involvement with an incubation period and mortality rate roughly halfway between the pulmonary and cardiac forms. Horse sickness fever is the mildest form and is frequently overlooked in natural outbreaks. The incubation period varies from 5 to 14 days and is followed by a low grade fluctuating fever lasting for 5 to 8 days.  All affected animals recover. This form of the disease is usually observed in immune animals infected with a heterologous virus type or in resistant species, such as the donkey and zebra. Horses are the most susceptible equine species, followed by mules, while most infections in donkeys and zebras are subclinical (Lagreid, 1996; Anonymous, 1996). In view of the high mortality rate in horses, this species is regarded as an accidental or indicator host (Coetzer and Eramus, 1994).

The virus is present in all body fluids and tissues from the onset of fever until recovery. Viraemia in horses is of variable duration, typically lasting for 4-8 days, but no longer than 21 days, while in donkeys it may last up to 28 days (Anonymous, 1995). Horses that recover from AHS do not remain carriers. Survivors develop a strong immunity to the particular serotype with which they were infected. While this may confer some cross-protection to infection with other serotypes, a strong challenge may overcome it (Coetzer and Eramus, 1994).

Two types of vaccine are most commonly used: a polyvalent or monovalent live vaccine and an inactivated monovalent vaccine (Anonymous, 1996). While both types of vaccine provide protection against clinical disease, vaccinated animals may still develop a viraemia sufficiently high enough to infect vectors. Problems remain with some live vaccines reverting to virulence although the opportunity to escape the host would be limited as the viraemia associated with a live vaccine is likely to be of a similar duration to that occurring in a natural infection. Subunit vaccines which are being developed offer the most effective means of inducing protective immunity. They are not subject to reversion or vector transmission (Lagreid, 1996).

1.1.5
Conclusion
While domestic horses that recover from infection do not remain carriers, horses that are either naturally infected or vaccinated with a live vaccine may be viraemic for up to 21 days and therefore potential vehicles for AHS virus. As a result AHS virus is classified as a potential hazard.

5.2.4
Hazard Scoping

The hazard scoping step looks at the list of hazards together with other aspects of the project that may already be determined, and attempts where possible to establish a mechanism to manage the hazard to reduce the extent of effort required to undertake the risk assessment stage of the project.  Hazard scoping also determines the type of risk assessment that will be applicable to project and the hazards.

5.2.4.1
Mechanism for grouping hazards

The following table (Table 5.2) lists a number of methods that may be used to group hazards and avoid unnecessary duplication of effort in the assessment stage of the project.  What is both consistent and critical to each of the listed methods of grouping hazards is that organisms within each group of hazards share a set of biological traits that provide a common risk profile appropriate to the grouping.  If a common risk profile can not be established with any confidence between the identified hazards, grouping of hazards would not be appropriate.

Table 5.2: Potential methods for grouping hazards

	Group type
	Description

	Available Measures
	If it has been determined in the scoping of the project that only a few measures options are available to the analysis, the critical characteristics of these measures in terms of applicability to a particular set of biological traits of the target hazard can form the basis of the groupings, e.g. if area freedom and visual inspection and sterilising heat treatment are the only measures options available, hazards could be grouped as follows: A) Not in export area; B) Can be detected on inspection; C) Neither of the first two options.

	
	

	
	


5.2.4.2
Determining which type of risk assessment is applicable

Once the risk analysis has been scoped and potential hazards identified the type of risk assessment that is applicable can be determined.  As discussed in Section 1.4.1 the SPS Agreement defines two types of risk assessments, a disease or pest risk assessment and a food safety risk assessment.  In some situations both types of risk assessment may be applicable. Table 5.3 provides a guide to the type of risk assessment required, the responsible government department and applicable legislation.

Since the Biosecurity Act (1993) is only concerned with the risks associated with disease-causing organisms, the risks associated with additives, contaminant or toxins need to be considered under different legislation.  For animal feeds the relevant legislation is the Agricultural Compounds and Veterinary Medicines Act (1997), while for food intended for human consumption the applicable legislation is the Food Act (1981) and the Food Regulations (1984).

Table 5.3: Which type of risk assessment is applicable? (( = yes, ( = no) MAF Ministry of Agriculture and Forestry; MoH Ministry of Health; ACVMA Agricultural Compounds and Veterinary Medicines Act (1997); BSA Biosecurity Act (1993); FA Food Act (1981).

	Commodity
	Type of risk assessment,  responsible department and applicable legislation

	1. Animals or products of animal origin
	Disease or pest risk assessment 
	Food safety risk assessment

	Live animals for breeding
	(
MAF (BSA)
	(

	Live animals for slaughter
	(
MAF (BSA)
	(
MoH (BSA, FA)

	Genetic material: in-vitro and in-vivo derived embryos, semen, brood-combs of bees and hatching eggs
	(
MAF (BSA)
	(

	Animal products for human consumption
	(
MAF (BSA)
	(
MoH (BSA, FA)

	Animal products for animal feeding
	(
MAF (BSA, ACVMA)
	(

	Animal products for pharmaceutical or surgical use
	(
MAF & MoH

(BSA)
	(

	Animal products for agricultural or industrial use
	(
MAF (BSA)
	(

	Biological products: for example, includes sera, inactivated or live vaccines and microbial genetic material
	(
MAF (BSA)
	(

	Pathological material
	(
MAF (BSA)
	(

	2. Plant or products of plant origin
	
	

	Residues in Feedstuffs:  for example, grains, meals derived from grains
	(
	(
MAF (ACVMA)

	Live plants or plant parts for cultivation
	(
MAF (BSA)
	0

	Plant products for consumption
	(
MAF (BSA)
	(
MAF (ACVMA)

	
	
	


5.2.5
Summary of Hazard Identification

Each organism should be dealt with separately with a reasoned, logical and referenced discussion of its relevant epidemiology including an assessment of its likely presence in the exporting country.  A conclusion is then reached as to whether the commodity under consideration is a potential vehicle for introduction of the organism/disease into the importing country.  If it is, the organism is classified as a hazard for further consideration in the risk analysis.  Although less desirable than individual examination, where due to large numbers, organisms are to be considered in groups, the same process should be followed for each group  Depending on factors such as the nature of the commodity, the degree of processing, or method of storage and transport some organisms may be excluded from further consideration.
5.3
RISK ASSESSMENT PROCEDURES

A risk assessment evaluates the likelihood and the biological, environmental and economic consequences of the entry and establishment of a potential hazard within New Zealand. The aim is to identify hazards which present an unacceptable level of risk, for which risk management measures are required. A risk assessment consists of four inter-related steps: 

i) Assessment of likelihood of entry 

ii) Assessment of likelihood of establishment and exposure

iii) Assessment of consequences  

iv) Risk estimation.

These steps will be considered in more detail in the following sections.  In each case a generic method, applicable to all types of risk analysis, is followed by guidance on factors to consider.  The list of factors is not comprehensive and not all factors will be applicable in all cases. 

A decision will need to be made on a case by case basis, whether it is more appropriate to complete the consequence assessment before assessing the likelihood of entry and establishment. A pest risk analysis will generally only be initiated for organisms that have been identified as major pests with clear adverse human, plant or animal health, environmental or socioeconomic consequences.  In these cases it will not be necessary to assess the consequences in detail, a summary will suffice. It will generally be appropriate to provide this before undertaking an analysis of the likelihood of entry, and establishment. 

In the case of an import risk analysis, the commodity under consideration, which may act as a vehicle for a potential hazard, must be evaluated in the form that it is intended to be used, processed or sold when imported into New Zealand.

5.3.1
Step 1: Entry assessment

The aim of this step is to assess the likelihood of movement of a potential hazard from its country of origin into a risk analysis area via an imported commodity.  An entry assessment is equivalent to a release assessment in OIE terminology.

Each potential hazard should be dealt with separately with a reasoned, logical and referenced discussion of its relevant epidemiology and/or biology to:

i) describe the biological pathway(s) necessary for a commodity to become infected or contaminated,

Note: 
A scenario tree provides a useful conceptual framework to assist in identifying and describing biological pathways. Figure provides an example for African horse sickness.

ii) estimate the likelihood of an imported commodity being infected or contaminated when imported into New Zealand i.e. the likelihood of the potential hazard surviving transport and storage

In the case of a single species Pest Risk Analysis (PRA) this step will also involve pathway identification.  Each of the pathways or commodities with which the potential hazard may be associated, from its origin to its establishment in New Zealand, will need to be assessed.  Pathways may be identified in relation to the geographical distribution and host range of the hazard.  Interception data may provide evidence of the ability of a potential hazard to be associated with a pathway and to survive in transport or storage. 

A conclusion should be stated on the likelihood of entry of each potential hazard or in the case of a pest risk analysis, along each potential pathway. The risk analysis may be concluded at this point if the likelihood of the potential hazard being able to enter into New Zealand is negligible.

Figure 5.1:
Scenario tree for the pathway to introduction (establishment) of hitchhiker ants on sawn timber imported from the south Pacific region.
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5.3.1.1
Possible factors to consider during entry assessment

a) Biological factors

· susceptibility of a commodity to infection or contamination by the potential hazard 

· means of transmission of the potential hazard

· horizontal transmission

· direct (contact, airborne spread, ingestion, coitus)

· indirect (mechanical and biological vectors, intermediate hosts)

· vertical transmission 

· infectivity, virulence, stability or reproductive strategy of the potential hazard

· demographics of the potential hazard

· outcome of infection or contamination (sterile immunity, incubatory or convalescent carriers, latent infection)

· in the case of diseases, routes of infection (oral, respiratory, percutaneous etc) and  predilection sites of  the potential hazard.

b) Country of origin factors

· incidence and prevalence of  hazard in the country of origin (annually or seasonally) 

· evaluation of the exporting country’s pest and disease management systems, including surveillance 

· seasonal timing 
· existence of hazard ‑free areas and areas of low hazard prevalence in the exporting country

c) Commodity/pathway factors

· ease of contamination

· effect of relevant processes (e.g. refrigeration) and production methods in the country of origin, country of destination, or in transport or storage.
· volume and frequency of movement of commodity to be imported along the pathway.

· speed and conditions of transport and duration of the life cycle of the hazard  in relation to time in transport and storage;

· vulnerability of the life-stages during transport or storage; 

For the sake of durability of the risk analysis, the assessment should ignore any hazard management measures such as vaccination, testing, treatment and quarantine in the country of origin or within New Zealand, as these may change over time.  Similarly cultural and commercial procedures applied at the place of origin should not be considered as part of the entry assessment.  However all such measures should inform the assessment of risk management options.
5.3.2
Step 2: Establishment and Exposure Assessment 
The aim of this step is to assess the likelihood of the potential hazard, having entered a risk analysis area, becoming established in it, and/or having the potential to cause an adverse consequence.  A potential hazard may cause an adverse consequence without necessarily being established.  Each potential hazard, or, in the case of a pest risk analysis, pathway, should be dealt with separately with a reasoned, logical and referenced discussion of its relevant epidemiology and/or biology to:

i) describe the biological mechanisms necessary for the potential  hazard to become established

ii) describe the mechanism for the exposure of the environment in New Zealand to the potential hazard,  

Note: 
A scenario tree provides a useful conceptual framework to assist in identifying and describing biological mechanisms. Figure provides an example for African horse sickness virus.
iii) estimate the likelihood of establishment and/or exposure occurring.

It is difficult to predict how an organism will behave in a new environment, and the environmental characteristics within which an organism lives in its natural ranges may not equate to its tolerance.  Case histories concerning comparable hazards may be considered and expert judgement may be required.

A conclusion should be stated on the likelihood of establishment and exposure of each potential hazard. The risk analysis may be concluded at this point if the likelihood of establishment and exposure in New Zealand is negligible.
5.3.2.1
Possible factors to consider during establishment and exposure assessment

a) Biological factors

· means of transmission of the potential hazard from the commodity or pathway to a suitable host or environment
· horizontal transmission

· direct (contact, airborne spread, ingestion, coitus)

· indirect (mechanical and biological vectors, intermediate hosts)

· vertical transmission 

· in the case of diseases, route of infection (oral, respiratory, percutaneous etc) and outcome of infection (sterile immunity, incubatory or convalescent carriers, latent infection)

· infectivity, virulence or reproductive strategy of the potential hazard. Characteristics, which enable the potential hazard to reproduce effectively in the new environment, such as parthenogenesis/ self-crossing, duration of the life cycle, number of generations per year, resting stage etc., should be identified.
· adaptability and stability of the potential hazard – Identify whether the potential hazard is polymorphic and the degree to which it has demonstrated the ability to adapt to conditions like those in the risk analysis area, for instance by becoming established elsewhere outside its natural range.  Genotypic and phenotypic variability facilitates a hazard’s ability to withstand environmental fluctuations, to adapt to a wider range of habitats, and to overcome host resistance.  Similarly organisms with generalised habitat preferences, unspecialised diets and behaviours, and non migratory habit are more likely to be able to adapt to a new environment.
· demographics of the potential hazard 
· minimum population needed for establishment - If possible, the threshold population that is required for establishment should be estimated.
· susceptibility of the environment likely to be exposed to the potential hazard, to adverse impacts such as infection, predation, competition  or hybridization.

b) Risk Analysis Area factors

· presence of potential hosts including intermediate or alternate hosts, vectors or habitats and how abundant or widely distributed they may be. 
· customs and cultural practices e.g. husbandry practices, which may hinder the establishment of the potential hazard.  Note that control programmes for other organisms which may hinder the establishment of the potential hazard should be considered at the risk management stage of the analysis. Pests for which control is not feasible should be considered to present a greater risk than those for which treatment is easily accomplished
· geographical and environmental characteristics including rainfall, soil and temperature.  Climatic modelling systems may be used to compare climatic data on the known distribution of a potential hazard with that in the risk analysis area. It is necessary to bear in mind that the environmental characteristics within which an organism lives in its natural ranges may not equate to its tolerance – it may be able to live within significantly broader habitat parameters. It should be noted that the environment is likely to have different effects on the potential hazard, its host and its vector.  This needs to be recognised in determining whether the interaction between these organisms in the area of origin is maintained in the risk analysis area to the benefit or detriment of the hazard.  The likelihood of establishment in a protected environment, e.g. in glasshouses, should also be considered.  
· presence of potential competitors or predators which could reduce the likelihood of establishment. 

c) Commodity/pathway factors

· intended use of the commodity (e.g. for planting, processing and consumption) 
· quantity of commodity to be imported 

· proximity of entry, transit and destination points to suitable hosts or habitats  

· likelihood of repeated introductions maintaining  a permanent non-breeding population of the potential hazard  

· waste disposal practices- risks from by-products and waste

· time of year at which import takes place
5.3.3
Step 3: Consequence assessment

The aim of this step is to assess the potential consequences associated with the entry, and establishment of the potential hazard, and to estimate the likelihood of such consequences occurring. In many cases it will include an assessment of the likelihood of spread of the potential hazard within the risk analysis area.  This can be used to estimate how rapidly a hazard’s potential economic, societal and/or environmental impacts may be expressed.  It also has significance if the potential hazard is liable to enter and establish in an area of low potential impact and then spread to an area of high potential impact.  In addition it may be important in assessing risk management options when considering the feasibility of containment or eradication of an introduced hazard.

Detailed analysis of the estimated consequences is not necessary if there is sufficient evidence, or it is widely agreed, that the introduction of a hazard will have unacceptable consequences.  In such cases, risk assessment will primarily focus on the likelihood of entry and establishment.  It will, however, be necessary to examine impact factors in greater detail when the level of unwanted consequences is in question, or when the level of unwanted consequences is needed to evaluate the strength of measures used for risk management or in assessing the cost-benefit of exclusion or control.
The Biosecurity Act (1993) (BSA) requires that the nature and possible effect on people, the New Zealand environment, and the New Zealand economy be considered in developing risk management measures. It is important to appreciate that these matters can only be taken into account to the extent that they are affected by a potential hazard. As a result those effects not related to the potential hazard, for example the impact of cheaper goods on a particular industry or the economy in general, cannot be considered.  A causal process must be identified linking the hazard to the potential impact.

The BSA’s definition of the environment is very broad and includes a number of criteria, which may not be relevant to any individual risk analysis. Table provides an indication of the relevance of the various criteria and how they may be dealt with. 

Table 5.4: Environmental criteria from the Biosecurity Act (1993)  

	Environmental criterion 
	Comment

	a)   Ecosystems and their constituent parts, including people and their communities
	This applies to hazards that may have an adverse effect on domestic and indigenous organisms and habitats, as well as people. Consequences for human health should be specifically identified here.  Impacts on habitats, such as fragmentation, change in community composition, and change in relationships between components may also be important.  For instance, displacement of aquatic vegetation can be brought about by the consumption of plant material by herbivorous species, by the uprooting of macrophytes through digging for food or nesting sites, and by roiling and organic enrichment which increase turbidity and thus reduce light penetration and photosynthesis and the degradation of water quality. 



	b)    All natural and physical resources

Organisms of all kinds

The air, water, and soil in or on which any organism lives or may live

Landscape and land forms

Geological features

Structures of all kinds

Systems of interacting living organisms and their environment
	This applies to hazards that may have an adverse effect on domestic and indigenous organisms. Impacts may occur at the genetic, individual, population, community or ecosystem levels. Potential impacts on indigenous organisms include competition with organisms occupying the same ecological niche, predation, disease, hybridization, parasite or vector of parasite, fragmentation effects on food supply, shelter, breeding sites etc. Indigenous organisms of particular concern include those that occur only in New Zealand, threatened species; species which are a major component in terms of size or abundance of a natural habitat and  international migratory species. 

Domestic species include commercially or culturally important species.

This applies to hazards such as starfish that may be introduced in ballast water, toxic algae, weeds or burrowing animals.

This applies to hazards such as weeds which cause a change in vegetation cover or burrowing animals.

Impacts on nationally important landscapes in protected areas are of particular concern.

This applies to hazards such as weeds or burrowing animals.

This applies to hazards such as termites that may cause structural damage to wooden buildings, including houses.

This applies to hazards that may have an adverse effect on whole ecosystem processes, such as the water cycle.  For example wetland weeds can change evaporation rates and consequent flow regimes. 



	c)    Amenity values
	This applies to hazards that may have an adverse effect on domestic and indigenous organisms or habitats and which may impact on peoples’ perceptions of the pleasantness of a place and recreational opportunities.  For example, the pleasure derived from visiting a wilderness area may diminish as the result of an avian disease that leads to a decline in native birds populations. It could also apply in situations where the habits of a proportion of the population are changed,  for instance, when the supply of a socially important food is limited because of a pest or disease. 

	d)   Aesthetic, cultural, economic and social conditions that affect or are affected by any matters (a) to (c)
	These are relevant as some hazards may have an adverse effect on domestic production industries (increased control costs, loss of productivity, the demise of an industry due to loss of trade and flow on social and economic effects) and native animal and plant species (aesthetic and cultural effects due to their demise). Impacts on Maori cultural, spiritual, environmental and economic values will also need to be considered.  


Each potential hazard should be dealt with separately with a reasoned, logical and referenced discussion to:

i) identify the likely spread within the risk analysis area

ii) identify the potential biological, environmental and economic consequences associated with the entry and establishment or exposure of the potential hazard,
Note:
A causal relationship must exist between exposure to a potential hazard and an adverse affect.
iii) estimate the likelihood of these potential consequences.

A conclusion of the consequences of the entry, establishment, and exposure of the potential hazards should be given. The parts of New Zealand where potential consequences may occur should be stated, as appropriate.  Hazards, for which the potential consequences are very high, should be flagged as such to assist in prioritising other work such as incursion response preparedness.

The risk analysis may be concluded at this point if potential consequences are not identified or the likelihood of the potential consequences is negligible.

Possible factors to consider during consequence assessment

a) Direct consequences

· Impact on  the environment

· morbidity and mortality, sterile immunity, incubatory or convalescent carriers, latent infection

· predation, competition

· hybridisation
· production losses

· animal welfare
· public health consequences 

· morbidity and mortality, sterile immunity, incubatory or convalescent carriers, latent infection)

· toxicity, allergenicity 

b) Indirect consequences

· economic considerations

· control and eradication costs

· surveillance costs 

· potential trade losses (embargoes, sanctions, market opportunities)
· reduced tourism and loss of social amenity

· costs of environmental restoration

· additional health care costs

· environmental

· amenity values

· social, cultural and aesthetic conditions
· effects on other species for instance those which utilise the species directly affected

· effects on ecological community structure

· effects on ecosystem processes and the life-supporting capacity of the air, water or soil 

· undesired effects of control measures

· effects on human use (e.g. water quality, fishing)

· effects on structures of all kinds 

c) Time and place factors

· Most consequences will be expressed over a period of time, and it will be necessary to estimate potential impacts, particularly economic consequences over a period of time.

· The consequences may change over time

· There may be a lag between the establishment of a hazard and the expression of an impact.  
· presence of natural/man made barriers to spread

· the potential for movement with commodities or conveyances

· potential vectors of the hazard (passive or active)  in the risk management  area

· natural factors that facilitate dispersal e.g. water and wind  

d) Analytical techniques

There are analytical techniques which can be used in consultation with experts in economics to make a more detailed analysis of the potential economic effects.  Note however that non-commercial and environmental consequences are often not adequately measured in terms of prices in established product or service markets.  Furthermore a lack of knowledge about potential impacts and the time required for impacts to be realised can make consequence assessment difficult and introduces a degree of uncertainty.  In such cases it is likely to be necessary to use qualitative information about the consequences. Assumptions and uncertainties must be clearly documented and the use of expert judgement identified.  This is necessary for transparency and may also be useful for identifying and prioritising research needs.

The assessment of the likelihood and consequences of environmental impacts often involves greater uncertainty than the assessment of impacts on cultivated or managed plants/animals.  This is due to the lack of information, additional complexity associated with ecosystems and variability associated with pests, hosts or habitats and the lack of baseline data.  In these cases it is again necessary to document the areas of uncertainty and the degree of uncertainty in the assessment, and to indicate where expert judgement has been used.
5.3.4
Step 4: Risk estimation

The aim of this step is to summarise the conclusions arising from the entry, establishment and exposure, and consequence assessments, to estimate the likelihood of the potential hazard entering the Risk Analysis Area, becoming established or spreading and resulting in adverse consequences.  Each potential hazard, or, in the case of a pest risk analysis, pathway, should be dealt with individually.  It is not sufficient to conclude that there is a mere possibility of entry, establishment or spread or that there may be potential consequences. An evaluation of the likelihood of each of these factors must be undertaken. 

If the estimated risk is not negligible the potential hazard is classified as an actual hazard and risk management measures are required.

The decision steps outlined in Plate provide a framework for the risk estimate. 

Plate provides an example of a risk estimate for African horse sickness virus.

Plate: Risk estimation decision steps.

1.
Entry assessment 

Is there a non-negligible likelihood that the commodity is carrying the potential hazard when imported?

If the answer is:

NO
the risk estimate is classified as negligible
YES
proceed to step 2
1. Establishment and Exposure assessment 
Is there a non-negligible likelihood that a susceptible environmental factor will be exposed to the hazard via the pathways and mechanisms discussed? 

If the answer is:

NO
the risk estimate is classified as negligible
YES
proceed to step 3

And /Or:

Is there a non- negligible likelihood that the potential hazard will be able to establish in a suitable environment within New Zealand? 


If the answer is:

NO
the risk estimate is classified as negligible
YES
proceed to step 3

2. Consequence assessment
Is there is a non-negligible likelihood of the potential hazard having significant consequences?

If the answer is:

NO
the risk estimate is classified as negligible
YES
Is there a non-negligible likelihood of at least one of these potential consequences occurring?

If the answer is:

NO
the risk estimate is classified as negligible
YES
the risk estimate is classified as non-negligible
5.3.5
Targeted consultation/peer review of the risk assessment and estimation

It will not normally be necessary to undertake formal external consultation at this stage.  However targeted peer review (internal and/or external) may be helpful in the following situations:

· When the potential  mitigation measures are likely to be contentious and/or costly;

· When there is a high level of uncertainty associated with any of the assessment stages

The objective of ‘consultation’ at this stage is to check that the risk assessment process is transparent and  rigorous and that the list of actual hazards, or in the case of a pest risk analysis, pathways, requiring risk mitigation measures is justifiable.

5.3.6
ASSESSMENT OF UNCERTAINTY

The purpose of this section of the risk analysis process is to summarise the uncertainties and assumptions identified during the preceding hazard identification and risk assessment stages.  An analysis of these uncertainties and assumptions can then be completed to identify which are critical to the outcomes of the risk analysis.  Critical uncertainties or assumptions can then be considered for further research with the aim of reducing the uncertainty or removing the assumption.

As mentioned in Section 4.5.2.2, where there is significant uncertainty in the estimated risk, a precautionary approach to managing risk may be adopted.  In these circumstances the measures should be reviewed as soon as additional information becomes available
 and be consistent with other measures where equivalent uncertainties exist.

5.4
RISK MANAGEMENT

Risk management in the context of risk analysis is the process of deciding upon sanitary or phytosanitary measures to effectively manage the risks posed by the hazard(s) associated with the commodity under consideration. It is not acceptable to identify a range of measures that might reduce the risks. There must be a reasoned relationship between the measures chosen and the risk assessment so that the results of the risk assessment support the measure(s). 

Since zero-risk is not a reasonable option, the guiding principle for risk management should be to manage risk to achieve the required degree of safety that can be justified and is feasible within the limits of available options and resources.  Risk management (in the analytical sense) is the process of identifying ways to react to a perceived risk, evaluating the efficacy of these actions, and identifying the most appropriate options.  

The uncertainty noted in the assessments of economic consequences and probability of introduction should also be considered and included in the selection of a risk management option.  Where there is significant uncertainty, a precautionary approach may be adopted. However, the measures selected must nevertheless be based on a risk assessment that takes account of the available scientific information. In these circumstances the measures should be reviewed as soon as additional information becomes available. It is not acceptable to simply conclude that, because there is significant uncertainty, measures will be selected on the basis of a precautionary approach. The rationale for selecting measures must be made apparent. 
Each hazard or group of equivalent hazards should be dealt with separately using the following framework:

i) Risk evaluation

· If the risk estimate, determined in the risk assessment, is non-negligible, sanitary measures can be justified. 

ii) Option evaluation

a) Identify possible options, including measures identified by international standard setting bodies, where they are available.
· To assist in the identifying appropriate option(s) an objective, which states what these option(s) should aim to achieve in order to effectively manage the risks, should be formulated. The objective needs to be quite specific, for example, “to effectively manage the risks of AHS, sanitary measures should ensure that horses are either not incubating the disease or viraemic when imported”. Statements such as “measures to ensure infected animals are not imported are warranted” must be avoided.

· It is not acceptable to simply identify a range of options. There must be a rational relationship between the option(s) and the risk assessment.
b) Evaluate the likelihood of the entry, establishment or spread of the hazard according to the option(s) that might be applied.
c) Select an appropriate option or combination of options that will achieve a negligible likelihood of entry, spread or establishment. The following guidelines must be taken into account when selecting option(s):
· ensure that the option(s) are based on scientific principles

· ensure that measures identified by international standard setting bodies are considered. If there is a scientific justification that an international measure does not effectively manage the risks, measures that result in a higher level of protection may be applied. Alternatively less stringent measures than those recommended in international standards may be applied where there is sufficient justification that the risks can be effectively managed.
· ensure that the option(s) are applied only to the extent necessary to protect human, plant or animal life or health, or the environment
· ensure that negative trade effects are minimised
· ensure that the option(s) do not result in a disguised restriction on trade
· ensure that the option(s) are not applied arbitrarily e.g. ISPM 1: Principle of "non-discrimination" - If the pest under consideration is established in the PRA area but of limited distribution and under official control, the measures in relation to import should not be more stringent than those applied within the PRA area.
· ensure that the option(s) do not result in discrimination between exporting countries where similar conditions prevail
· ensure that the option(s) are feasible by considering the technical, operational and economic factors affecting their implementation
iii) Monitoring and review

a) sanitary or phytosanitary measures are audited to ensure that they are achieving the results intended, for example through inspections and random checks.
Plate 5.8: An example of risk management for Option evaluation Bactrocera kirki (fruit fly)
	Option evaluation Bactrocera kirki (fruit fly)
Objective

To effectively manage the risks of Bactrocera kirki (fruit fly), phytosanitary measure(s) need to ensure, to a level of confidence equivalent to probit level 9, that none of the units in any given consignment of eggplant fresh fruit are infested with Bactrocera kirki (fruit fly) when given a biosecurity clearance into New Zealand.

Options available (as only one option was provided in the original documentation, other possible options are not included here)

Area Freedom: A contamination level of probit 9 or less of the units in any given consignment of eggplant fresh fruit with Bactrocera kirki (fruit fly) will be achieved if the consignment of eggplant fresh fruit originates from an area determined to be free of Bactrocera kirki (fruit fly).  Area freedom status should be determined in a manner compliant with that stipulated in the International Standards for Phytosanitary Measures; Requirements for the Establishment of Pest Free Areas, IPPC, FAO, Publication 4, 1996.
Heat Treatment: A contamination level of probit 9 or less of the units in any given consignment of eggplant fresh fruit with Bactrocera kirki (fruit fly) will be achieved if all fruit within each consignment are subjected to a heat treatment that raises all parts of the eggplant fruit from ambient temperature to a temperature of at least 47.2oC and held for a minimum of 20 minutes.
Recommended phytosanitary measures

Eggplants fresh fruit must either:

i) originate from an area free of Bactrocera kirki (fruit fly), as stipulated in the International Standards for Phytosanitary Measures; Requirements for the Establishment of Pest Free Areas, IPPC, FAO, Publication 4, 1996.
or

ii) if from a country or zone considered to be infected with Bactrocera kirki (fruit fly), prior to export undergo a treatment that raises all parts of the eggplant fruit from ambient temperature to a temperature of at least 47.2oC and held for a minimum of 20 minutes.



5.4.1
Option Evaluation – Identifying Possible Options

The measures listed below are examples of those that are most commonly applied to traded commodities.  They are applied to pathways, usually consignments of a host, from a specific origin.  The measures should be as precise as possible as to consignment type and origins as not to act as barriers to trade by limiting the import of products where this is not justified.  Combinations of two or more measures may be needed in order to reduce the risk to a negligible level. The available measures can be classified into broad categories that relate to the pest status of the pathway in the country of origin.  These include measures:

· applied to the consignment;

· applied to prevent or reduce original infestation of the consignment;

· to ensure the area or place of production of the consignment is free from the hazard;

· concerning the prohibition of commodities.

Other options may arise in the PRA area (restrictions on the use of a commodity), control measures, introduction of a biological control agent, eradication, and containment. Such options should also be evaluated and will apply in particular if the hazard is already present but not widely distributed in the PRA area.

5.4.2
Options for consignments

Measures may include any combinations of the following:

· inspection or testing for freedom from a hazard or to a specified hazard tolerance; sample size should be adequate to give an acceptable probability of detecting the hazard;

· prohibition of parts of the host of the hazard;

· a pre-entry or post-entry quarantine system - this system could be considered to be the most intensive form of inspection or testing where suitable facilities and resources are available, and may be the only option for certain hazards not detectable on entry;

· specified conditions of preparation of the consignment (e.g. handling to prevent infestation or reinfestation);

· specified treatment of the consignment - such treatments are applied post-harvest or production and could include chemical, thermal, irradiation or other physical methods;

· restrictions on end use, distribution and periods of entry of the commodity.

5.4.3
Options preventing or reducing infestation in the commodity prior to harvest or production

Measures may include:

· treatment of the pre-manufactured commodity or place of production;

· restriction of the composition of a consignment so that it is composed of plant or animal parts that are less susceptible to infestation;

· producing the commodity under specially protected conditions (containment, isolation);

· production of the commodity at a certain age or a specified time of year;

· production in an officially monitored certification scheme.

5.4.4
Options ensuring that the area, place or site of production is free from the hazard organism

Measures may include:

a) pest-free area

· phytosanitary requirements for pest-free area status are described in ISPM Pub. No. 4: Requirements for the establishment of pest free areas

b) pest-free place of production or pest-free production site

· requirements are described in ISPM Pub. No. 10: Requirements for the establishment of pest free places of production and pest-free production sites

c) inspection of pre-harvest or pre-production commodity to confirm hazard freedom.

5.4.5
Options for other types of pathways

For many types of pathways, the measures considered above to detect the hazard on the consignment or to prevent infestation of the consignment, may also be used or adapted.  For certain types of pathways, the following factors should be considered:

· Natural spread of a pest includes movement of the pest by flight, wind dispersal, transport by vectors such as insects or birds and natural migration. If the pest is entering the PRA area by natural spread, or is likely to enter in the immediate future, phytosanitary measures may have little effect. Control measures applied in the area of origin could be considered. Similarly, containment or eradication, supported by suppression and surveillance, in the PRA area after entry of the pest could be considered. 

· Measures for human travellers and their baggage could include targeted inspections, publicity and fines or incentives. In a few cases, treatments may be possible. 

· Contaminated machinery or modes of transport (ships, trains, planes, road transport) could be subjected to cleaning or disinfestation.
5.4.6
Options within the importing country

Certain measures applied within New Zealand may also be used.  These could include careful surveillance to try and detect the entry of the hazard as early as possible, eradication programmes to eliminate any foci of infestation, and/or containment action to limit spread.

5.4.7
Prohibition of commodities

If no satisfactory measure to reduce risk to a negligible level can be found, the final option may be to prohibit importation of the relevant commodities.  This should be viewed as a measure of last resort and should be considered in light of the anticipated efficacy, especially in instances where the incentives for illegal import may be significant.

5.4.8
Certification and other compliance measures

Risk management includes the consideration of appropriate compliance procedures.  The most important of these is export certification (see ISPM Pub.  No. 7: Export certification system). The issuance of phytosanitary certificates (see ISPM Pub. No. 12: Guidelines for Phytosanitary Certificates) provides official assurance that a consignment is “considered to be free from the quarantine pests specified by the importing contracting party and to conform with the current phytosanitary requirements of the importing contracting party.”  It thus confirms that the specified risk management options have been followed.  An additional declaration may be required to indicate that a particular measure has been carried out. Other compliance measures may be used subject to bilateral or multilateral agreement.

5.4.9
Conclusion of pest risk management

The result of the risk management procedure will be either that no measures are identified which are considered appropriate or the selection of one or more management options that have been found to lower the risk associated with the hazard(s) to a negligible level.  These management options form the basis of sanitary or phytosanitary regulations or requirements.  The application and maintenance of such regulations is subject to certain obligations, in the case of contracting parties to the SPS, OIE and IPPC.

5.5
ASSESSMENT OF RESIDUAL RISK

Residual risk can be described as the risk remaining after phytosanitary or sanitary measures have been implemented.  Assuming:

a) the measures have been implemented in a manner that ensures they reduce the level of risk posed by the hazard(s) to a degree anticipated by the risk analysis; and

b) the level of risk posed by the hazard(s) was determined accurately in the risk assessment;

the remaining risk while being negligible may still result in what could be interpreted as failures in risk management.

An example of such a “failure” would be the interception of 8 live insects within a consignment of fruit, when the objective of the applied measure was to reduce the infestation rate to below 10 live insects per consignment.  The residual risk in this instance would be 10 or less live insects detected per consignment.

The residual risk information then becomes the basis for developing a monitoring protocol that may, for instance, interpret interception data to determine if risk thresholds are being exceeded.  The residual risk information also ensures the risk management decision maker understands the nature of the risk remaining should the measures achieve their objectives.

1.
Residual Assessment

1.1 Objective of measure(s)

To effectively manage the risks of Aspidiotus destructor (coconut scale), phytosanitary measure(s) would need to ensure that with 95% confidence not more than 0.5% of the units in any given consignment of eggplant fresh fruit are infested with the scale when given a biosecurity clearance into New Zealand.
1.2 Expected performance of measure(s)

A contamination level of less than 0.5% of the units in any given consignment of eggplant fresh fruit with Aspidiotus destructor (coconut scale) will be achieved with 95% confidence if a 600 sample randomly collected from a homogenous lot of eggplant fresh fruit is visually inspected and no live Aspidiotus destructor (coconut scale) life stages are found.
Should monitoring activities then determine that the residual risk has been exceeded for any particular hazard or group of hazards; either the risk analysis can be reviewed to determine what aspects of the risk(s) or management option(s) have altered or were assessed incorrectly, or the implementation audited to ensure adequate compliance.
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� Article 5.7 of the SPS Agreement states that “a Member may provisionally adopt sanitary …. measures” and that “Members shall seek to obtain additional information …. within a reasonable period of time.”  Since the plural noun “Members” is used in reference to seeking additional information a co-operative arrangement is implied between the importing and exporting country. That is the onus is not just on the importing country to seek additional information.
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