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REVIEW

NAPPO Standards for Phytosanitary Measures are subject to periodic review and to amendment.
eview for this Standard )5 October 2001. A review of any NAPPO Standard may be
g uponi the request of a NAPPO member country.

This Standard was approved by the North American Plant Protection Organization (NAPPO)
Executive Committee on April 18499

Jean Hollebone Alfred S. Elder
CANADA UNITED STATES

AMENDMENT RECORD

Amendments to this Standard will be given a consecytive number, dated and filed with the NAPPO

Secretariat.

DISTRIBUTION

This Standard is distributed by\the Secretariat of the North American Plant Protection Organization
to all NAPPO members, to the 4 etariat, to IICA, and to the Administrative Heads of
the Regional Plant Protection Organization (RPPOs). Copies are available to government and non-
government organizations within and outside of NAPPO upon request to the NAPPO Secretariat.
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NAPPO GUIDELINES E USE OF IRRADIATION
AS A PHYTOSANITARY TREATMENT

N/

INTRODUCTION
SCOPE

This standard offers guidance for the evaluation, adoption, and use of irradiation as a phytosanitary

adjunct standard at a Yater date. The use oftrradiation to preserve commodities or enhance quality,
or for any purpose other than a quarantine treatment, is outside the scope of this standard.

Whether irradiation is considered or used in any givencircumstances may be dependent on variables
beyond the control and authority of th nt Protection Organization (NPPO) of the

country in question. Therefore, it is also heyond
for the acceptance and use of irradiation.

iew of this document to represent authority

REFERENCES

American Society for Testing and Materials, 1995. ASTM Dosimetry Standards for Radiation
Processing (from the Annual Book of ASTM Standards). ASTM Subcommittee E10.01, 173 pp.

International Consultative Group on Food Irradiation (ICGFI
Irradiation Practice for Insect Disinfestation of Fresh Fruit

on to P Problems: Position Discussion

USDA, 1996. Notice of Policy: The Application of Irradiationto Phytosanitary Problems. Docket
No. 95-088-1, Federal Register, Rules and Regulations; May 15, 1996, pp. 24433-24439.

, 1991. Doc. No. 7: Code of Good
ICGFI, 13 pp.

USDA, 1995. The Application of Irradiati
Document IV. APHIS, PPQ, 23 pp.
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DEFINITIONS, ABBREVIATIONSAIND ACRONYMS

Absorbed-dose Quanttty of radiation energy absorbed per unit of mass of a specified
material. The unit of absorbed dose is the gray (Gy) where 1 gray is

equivalent to the absorption of 1 joule per kilogram (= 100 rad).

Measurement of the absorbed-dose distribution within a process load
through the use of dosimeters placed at specified locations within the

Absorbed-dose mapping

quotient of dD by d¢(D = dD/dt). The unit for absorbed-dose rate is
gray per second £Gy.s™)

Dmax The locatized maximum absorbed dose within the process load.

Dmin The localized minimum absorbed dose within the process load.

Dose uniformity ratio Ratio of the maximum to the minimum absorbed dose within the
processioad.\ The concept is also referred to as the max/min dose

atio.
U = Dmax/Dmin

Dosimeter A device that, when irradiated, exhibits a quantifiable change in some
property of the device which can be related to absorbed dose in a
given 1al using appropriate analytical instrumentation and
techniques.

Dosimetry system A system used for detefmining \absorbed dose, consisting of

Efficacy (treatment)

Gray (Gy) i cd-dose wherg 71s equivalent to the absorption of
1 Gy=11Jkg!

Formerly, the special unit for absorbed dose was the rad.
1 rad=10%Jkg'= 102 Gy
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Ionizing radiation

approved for food irradiation).

Irradiation Thepurposeful application of ionizing radiation (gammarays, x-rays,
or electrons) to a product (device or material) to achieve a desired

Kilogray (kG Measure of absorbed dose. 1kGy = 1,000 Gy.

Label dosimeter A device that can be affixed to an article to be irradiated, and which
exhibits a quantifiable change in property which can be related to

Measurement traceability i demonstrate and document on a continuing basis that

asurement results from a particular measurement system are
in agreement with comparable measurement results obtained with a

Pest (plant)

Phytosanitary treatment
(treatment)

Process load A wolume of materialwith a specified loading configuration irradiated
as a single entity.

Quarantine security Inspection, treatment, and safeguard procedures which are carried
(negligible pest risk) out at a level where artificial introduction of plant pests is not likely
to occur.
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Rad (rad or radiation
absorbed dose)

it for absorbed dose, that is being superseded by the gray

1 Gy =100 rads
1 kilogray = 100,000 rads

Systems appra

A defined set of phytosanitary procedures, at least two of which have
an independent effect in providing for the pest-free movement of
commodities.

System Integrity g that a defined set of phytosanitary procedures

are efficacious and properly conducted.

Target minjium dose nimum dose required for efficacy and accounting for

erfainty in-dosimetry.

stablishing documented evidence that provides a high degree of
assurance that a specific process will consistently produce a product
(quarantine security) meeting predetermined specifications and
quality charagteristics.

OUTLINE OF REQUIREME

NAPPO countries are dedicated
technology to achieve quarantin

to using the
security and

most up-to-date, appropriate, and least intrusive
acilitate safe trade Research and experience have

for providing alternatives to traditional treatments such asfamigation. Employed as a single
treatment or as a component of a pest mitigation systém, irradiation offers numerous opportunities

1. Administration

1.1 National Plant Protectidn Organizations (1N
and authorize irradiation treatme

PPOs) should have the ability to evaluate, adopt,
done for quarantine pests.

1.1.1 NPPOs should ensure that suitable expertise is available and used for the evaluation of
technical and operational aspects of the technology and its application for phytosanitary
treatments.

1.1.2  NPPOs should ensure that suitable expertise is available and used for designing research and

evaluating the results of research done or offered to support the adoption of irradiation
treatments.
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1.2

1.3

1.4

1.5

1.6

1.7

2.1

22

221

need, use, and benefit. The availability of practical alternatives, the environmental impact of
options, the feasibility of general use, and the importance of the commodity to trade should
be considered.

Program protocols or equiv gmentation describing the details of a program
surrounding irradiation authorizgfions for facilities/commodities will be maintained and made
publicly available by the NPPO
the program (certifying treatments). Regulations, manuals, work plans, or combinations of
these and similar information may be used.

Quarantine Security

Measures aimed at reducing pest presence prior to tigatment are encouraged but should not

be required for single treatments attaining antine security. \However, a very low
infestation rate is important for alleviatiag from the detection of
living pests in the irradiated prodyet; particula pests are capable of moving from the
treated product.

The endpoint for quarantine ¢ ontreatments may be defined in terms of

mortality, sterility, or other criterTa~ss e inability of mature life stages (e.g. adult
insects) to fly or spread. The minimum requirement is that survivors are not able to
reproduce and are not confused with untreated pests encountered inside and outside the
commodity.

Mortality may be defined by different statistical methods with different time limitations (e.g.
20 survivors upon completion of a treatment, no survivors within 6 days after completion of
the treatment, etc.).
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system integrity was inadequate. Laboratory or other analyses may be performed on
surviving pest organisms to Verlfy efficacy. Such analyses should only be required
infrequently as part of menitor ss there is evidence to indicate problems in the

2.4
3.
3.1
3.2
security.
3.2.1 Treatments must be proven with adequate dosir in accordance with relevant

internationally accepted standards.

3.2.2 A target minimum absorbed dose
33 Irradiation treatment cgn be applied
final destination when safeguards are deemed to be adequate and transit movement of the

untreated commodity is operationally feasible.

3.4  The irradiation treatment may be applied to bulk or continuous unpackaged commodities
(such as grain), or the commodities may be packaged at the time of treatment.

3.5 Treated commodities will only be certified and released after dosimetry measurements have
been evaluated and recorded.

4. Dose and Dosimetry
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locations 1t
requirements.

4.1 Generic doses may be developed and approved fora pest or pest group (1rrespect1ve of the

4.2
me treatment purposes except to the extent that it may be necessary to
determine the feasibility of a particular treatment.
43 Treatments with doses higher hat is indicated as effective by available data may be

adopted to expedite thg new treatments while providing a measure of safety.
This will only be done whemrthe data &re judged to be inconclusive to the extent necessary
for approving a lower absorbed dose. All approved doses will be subject to adjustment, and
treatment requirements amended when\ new information indicates that such changes are
technically justified.

44  Anaccurate measure of absorbed dose is critical to determining and monitoring efficacy. The
required number and frequency of these measurements must be prescribed based on the
specific equipment, processes, commodities, andrelevant\standards.

gatment conditions. Dosimeters should be

4.5 Dosimeters must be appropriate for the tr
ects of variables such ag light, temperature, humidity,

evaluated for stability against the ¢

4.6 Absorbed dose must
international standard

ed to a recognized national or

\nd recalibrated at appropriate intervals.

4.7  Analytical equipment, personnel, and processes used in the analysis of dosimeters are critical
for accurate dosimetry. The performance and quality of these factors should be checked at
routine intervals as determined by the dosimetry system and relevant standards.

4.8  The dose distribution within the commodity must be determined by dose mapping,
demonstrating that the treatment consistently meets prescribed requirements under defined

and controlled conditions.

4.8.1 Dose mapping must be performed in accordance with bilaterally agreed upon processes or
recognized internationally accepted standards.
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4.8.2 Dosimetry must consider ya ons due to density and composition of the material treated,
variations in shape afd size, vatiations in orientation of the product, stacking, volume, and

4.8.3

484
4.8.5

49  Reference dose positions within the process load may be used when the actual positions for
measuring Dmin are not readily-accessible during routine treatments. The differences
between reference cw and the Dmin positions must be consistent and
documented.

5. Facilities

range of conditions and commodities associated with the authorizations in question. Qualification
is also important for understanding the unique characteristics ofaparticular facility in order to assess

5.2.1 Recertification should be done on an annual basis or following repairs, modifications, or
adjustments in equipment or processes that affect the delivered dose.

5.2.2  Approval should be based on a common set of criteria plus those specific to the site and
commodity programs.

5.2.3 Asignificant increase or decrease in radioisotope or major modification to equipment which
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1mpacts the delivered dose mugt be reviewed by the NPPO and may require additional dose
5.2. igni i delivery (based on monitoring of dosimetry records) may provide

5.2.5 TheNPPO inthe importing country or the exporting country may, by cooperative agreement,
defer to the other NPPO or other agreed upon authorities for the monitoring, certification,
and approval of facilities fer

53

aquestion. This level of oversight should be sufficient to detect and correct
deﬁc1en01es in a timely fashion.

5.3.1 The degree of treatment oversight r¢
c e ‘

Periodic bilateral approval efthe treatment facility by NPPOs of both the importing and
exporting countries.
C An effective monitoring apd certification program administered by the NPPO of the country
where treatments are conducted.

quired for a facility is reduced by:

C Bilateral approval of a prog ofthcluding provisions for unannounced monitoring
and free access to treatment\records.
C Demonstrated compliance with national and international regulations and standards
for irradiation processing.

C Well-maintained facilities and a histqry of trouble-free treatments.

5.4

e action be necessary.

enforcement capabilityof the NPPO should correcti
6. System Integrity

Confidence in the adequacy of irradiation treatment rests with the assurance that the treatment is
efficacious against the pest under specific conditions and the treatment has been properly conducted
and the commodity adequately safeguarded.

Credible efficacy research and appropriate dosimetry provide assurance that only efficacious

treatments are approved. Well-designed and closely monitored systems for treatment delivery and
safeguarding assure that treatments are properly conducted.
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6.1 Program protocols ensure thate@mmodities are consistently treated as required. A program
protocol describing/process cgntrols and operational parameters is usually developed to
provide the operational detajls necessary for a specific authorization and/or facility. The

Orientation and configuration of the commodity during treatment
Critical process parameters and the means for their monitoring

Dosimetry
Continge

C
C
C
C
C

6.2
have a significant effect in reducing pest risk. Whenever possible, phytosanitary programs
should be integrated with quality control systems associated with irradiation treatment.

6.3 ust be adequately segregated, clearly identified, and

safeguard against cross-contamination or mistaken

6.3.1 A fail-safe means of moving the commodlity from receiving areas to treatment areas without

6.3.2 Commodities thatare unpackaged or exposed in packaging\require safeguarding immediately
following treatment to ensure that they agefot subject\to reinfestation, reinfection, or
contamination afterward.

6.4  Packaging prior to irradiation ma

at the destination.

6.4.1 Packaging materials anid processes may b
other authorities.

subject to regulations and requirements under

6.5 Products not treated according to required schedules must be removed and discarded or
otherwise eliminated from shipments for export. Re-treatment is not generally allowed
unless there is a high degree of confidence that re-treatment will not result in misidentification
or cross-contamination, or conflict with the requirements of other authorities.

6.6  Packages must be marked and labeled with treatment lot numbers and other identifying
features allowing the identification of treatment lots and trace-back (packing and treatment
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7.1

7.2

7.3

7.4

7.5

8.

facility identificatigh and locations, dates of packing and treatment).

Documentation and Mohitoring

Packers and-treatment facility operators should be required to keep complete records

concerning sources (growers) supplying commodities for treatment. These records should
be available to the NPPO for review in the event a trace-back is necessary. Trace-back

Other information that should be recorded includes:

Identification of facility and,responsible parties.
Identity of commeodsi ied

Packer, grower, s
Lot size, volume, and identification, including number of articles or packages

Quantity in lot
Absorbed dose -targ
Date of treatment

and measured

DO OO OO

Calibration and quality programs should be documented by the facility operator.

Phytosanitary certification in accordance with the International Plant Protection Convention

Verification of treatment by an authority other than the NPPO, by the treatment applicator,
or by a commercial entity may be acceptable for certification purposes. Verification
authorities should be able to demonstrate a high level of competency and integrity, and must
be bilaterally approved.

Research

Irradiation as a single treatment, part of a multiple treatment, or combined with other pest mitigation
measures as a component of a systems approach, must have a scientifically demonstrated level of
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commercial feasibility of treatments, including phytotoxicity and issues of quality can be
useful to the NPPO in prioritizing the resources devoted to treatment approval.

8.2

8.3

8.4
Whenever possible, t
the research.

8.4.1 Data for different or clo
provide the basis for reduging testing intensity. Such data may also serve as surrogate data
for decision making when\appropriate tests cannot be designed for the pest(s) of concern.

8.4.2 Substitute organisms may be used when appropriate tests cannot be designed for the pests
of concern.

8.5 The equipment, processes, and dosimetry for\treatment research should be well documented
and standardized whenever possible.

8.6  Details concerning the condition of cor

TECHNICAL REQUIREME

The primary technical inputs needed for the evaluation, approval, and use of irradiation as a
phytosanitary treatment are: (1) sufficient research data and technical expertise and facilities to be
able to propose, evaluate, approve, and administer treatments; and (2) operational work plans
describing specific pests, commodities, facilities and processes in the context of the relevant
authorities and programs. The requirements for particular irradiation treatment programs need to be
developed on a case-by-case basis after consideration of the pests, commodities, facilities, and
processes involved.
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Irradiation treatments done for
Technical requirements or
following:

itary purposes will fall into one of several categories.
plementary standards may be developed for each of the

of fruits and vegetables for arthropods, including fruit flies.
r diseases and nematodes.

C Devitalization treatments for propagative/propagatable material.

ood products, cut flowers, etc.).

ol activities.

L
S
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(No appendices currently att




