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EXECUTIVE SUMMARY 
 
The primary purpose of the visit to Viet Nam was: 

 To MPI-approve/accredit and review activities at vapour heat treatment and irradiation 
facilities to meet the importing requirements for mango to New Zealand. 

 To assess the production, post-harvest handling and processes involved in the intended 
export of dragon fruit from Vietnam to New Zealand and to enable the developments 
of a risk management proposal, draft import health standard and official assurance 
programme. 

 
Treatment facility review 
The review of treatment facilities focussed on general system components and operational 
processes (i.e. phytosanitary inspections, treatment facility infrastructure, treatment 
procedures, treatment application, post-treatment security and phytosanitary inspection and 
certification).  
 
In general, the review of four treatment facilities showed that all were operating quality 
systems which comply with MPI requirements. A fifth facility was also visited but is only 
recently built and not currently in operation. Viet Nam is currently exporting pre-cleared 
dragon fruit to Japan, Korea and the USA from four treatment facilities. The facilities are 
supervised by these NPPOs from at least May through to August which provides MPI with a 
high level of assurance that they are consistently operating to an acceptable level to meet 
phytosanitary requirements of the import health standard for mangoes.  
 
MARD, the Japanese and Korean NPPOs conduct pre-season audits (i.e. x 3 audits) of vapour 
heat treatment facilities. A recommendation was made for MARD officials to conduct some 
of the activities conducted by USDA, Japanese and Korean officials before and after 
treatment. Also, a recommendation is made for MPI to update the OAP for mangoes (or a 
combined dragon fruit/mango OAP) to clearly detail MPI’s expectations regarding the 
communication of changes to treatment facility practices.  
 
Dragon fruit pathway assessment 
The dragon fruit pathway assurance aspect of the visit focused on the production and pest 
management system in orchards, fruit traceability and pack house practices. The dragon fruit 
export system is well established and well managed by MARD for the Japanese, Korean and 
USA markets.  A robust system is in place for product traceability and registration of 
packhouses which has been developed for the USA market. The same export system is 
proposed by MARD to meet New Zealand’s importing requirements when they have been 
developed.  
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 On-site visit to dragon fruit production site at Long An Province specifically looking at 
production techniques, pest management, harvest, 18 April 2013. 

 Visit to primary packhouse to view pre-treatment activities (18 April 2013). 
 A discussion with MARD officials on the preliminary outcomes of the visit (19 April 

2013). 

DEFINITIONS 
[Note: terms such as non-compliance and corrective action are not applicable to pathway 
assurance visits as standards have not been finalised nor a workplan or an official assurance 
programme developed.  Quality systems terms have been replaced with “actions” and 
“issues”.  For consistency these terms will also be used for the review of treatment facility 
activities where appropriate]  
 
Term Definition 

Critical actions Actions that must be undertaken before trade can commence because: 
1. import of the commodity using current practise(s) would place New 

Zealand’s public health, animal welfare, market access, official 
assurances, biosecurity, national good or MAF Directors’ 
credibility at risk. Where possible critical actions will be reported to 
the requesting country during a closing meeting and appropriate 
action(s) taken before trade can commence/continue. 

2. it is requested by the country seeking market access e.g. assessment 
of equivalent requirements. 

Issues An issue that demonstrates risk to the operation of a specification or set of 
specifications. It may be a specific issue or a system with multiple issues 
having a cumulative effect.  
Resolution of the issue will be required before trade can commence. 

Recommendations Recommendations are given to highlight areas of a system that require 
improvement (or clarification) even though an issue has not occurred.  
Recommendations must be considered by the requesting country when 
formulating actions for resolution. 
NB:  A recommendation to change existing specifications does not 
constitute a change.  Existing specifications must be complied with until 
any changes are officially promulgated. 
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REFERENCES 
• Import Health Standard, Commodity Sub-Class: Fresh Fruit/Vegetables, Mango 

(Mangifera indica) from Vietnam; 
• Official Assurance Programme for the export of mango (Mangifera indica) from Viet 

Nam to New Zealand; 
• Australia New Zealand Food Standards Code – Standard 1.5.3 – Irradiation of Food; 
• Code of Practice for Radiation Processing of Food (CAC/RCP 19-1979); 
• Codex General Standard for Irradiated Foods Codex Standard 106-1983, Rev.1-2003; 
• International Standard for Phytosanitary Measures Publication No. 18 – Guidelines for 

the Use of Irradiation as a Phytosanitary Treatment;  
• MAF Biosecurity Authority Standard 158.03.03: Specification for Fruit Fly Heat 

Treatment Monitoring. (NB: this standard was not provided to MARD as it is 
currently under revision and therefore only acts as a guideline); 

• Standard operating procedures for the treatment facilities seeking MPI-approval. 
[Checklists for treatment facility reviews were composed of the above standards and are 
attached in appendices] 

ENTRY MEETING 
An entry meeting was conducted with MARD in-transit to the first treatment facility on 15 
April 2013.  The following points were clarified: 

• Expectations of the pathway assurance visit for dragon fruit 
• Purpose, scope and criteria of the treatment facility review 
• Confirmation of the review plan and itinerary [this changed from the original 

itinerary] 
• Process of facility approval following MPI verification 

SUMMARY OF PATHWAY REVIEW & ASSESSMENT FINDINGS 
All treatment facilities had a high level of security which restricted access to non-authorised 
personnel.  With the exception of the  VHT facility, all standard operating 
procedures were provided to MPI in advance of the visits which were reviewed to grant 
provisional MPI-approval to allow market access.  The visits to facilities confirmed that they 
were operating to the documented procedures and records regarding staff training, facility 
hygiene, equipment calibration and maintenance and treatment traceback were easily 
retrievable either by computer or through hard copy. Facility hygiene and pre-treatment and 
post-treatment activities including product security were observed. With the exception of the 
observation of ants in the post-treatment area at the  facility and additional information 
requirements for the  VHT facility, only minor recommendations for quality 
improvement are made. In addition, four recommendations were made for MARD PPD to 
provide the necessary assurance that MPI requirements will be met. It is recommended that 

   and  are given full MPI-approval for the export of mango to 
New Zealand.  However, critical actions for  need to be resolved before approval 
can be given. 
 
The visit to dragon fruit production sites gave a good overview of the pre-harvest practises 
currently in place.  Information gathered during this visit will assist with finalising the risk 
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management proposal under development for the market access request.  Once this has been 
finalised, it will be distributed for New Zealand stakeholder consultation for a period of 60 
days.  

SUMMARY OF CRITICAL ACTIONS 
Critical Action 1:  to address the presence of ants in the post-treatment secure area.  
[One agreed action was that all cut fruit would be disposed of immediately and ant baits will 
be used] 
 
Critical Action 2: MPI to review the SOP for the  VHT facility [completed 
10/05/2013] 
 
Critical Action 3: MARD PPD to notify MPI when  has gained Japanese/Korean 
approval [Note approval of the facility is dependent on the SOP review and outcomes and 
Japanese/Korean approval].  
 
Critical Action 4:  to add procedures into SOP for: 

a. Treatment failure and handling of rejected fruit 
b. Fruit traceability (including forms and checklists) 
c. Post-treatment storage 

  
SUMMARY OF OTHER ACTIONS 
Action 1:  MPI to provide a copy of the facility review to  for quality assurance 
records. 
 
Action 2:  to send MPI unpublished field survey information regarding fruit fly 
infestation of dragonfruit [completed 23 April 2013, ref 1]. 
 
Action 3: MPI to provide MARD with a list of fruits approved for irradiation. 

SUMMARY OF RECOMMENDATIONS 
Recommendation 1:  to remove references to irradiation in the standard operating 
procedures for the export of mangoes to New Zealand.  have agreed and will update 
their SOP’s as appropriate] 
 
Recommendation 2:  to include a procedure in their SOP regarding how non-
conforming product (product for which treatment has failed) is managed. 
 
Recommendation 3:  to develop a system that clearly links the phytosanitary certificate 
with the treatment certificate and treatment record to ensure efficient traceability in the event 
of an issue.  and MARD PPD discussed the solution and presented this to MPI] 
 
Recommendation 4:  to display load configurations for mango to New Zealand in the tote 
loading area to ensure technical staff load totes correctly. 
 
Recommendation 5:  to include procedures for treatment failure and rejected fruit into 
SOP. 
 
Recommendation 6:  to retain treatment records for fruit treated for New Zealand for 
2 years. 
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12. MARD PPD officer to check that irradiation totes are loaded as per the approved 
configurations. 

13. MPI considers the structure of the OAP to ensure better understanding by NPPOs as well 
as including multiple commodities within the same OAP where processes are similar. 

DRAGONFRUIT PATHWAY ASSESSMENT FINDINGS  
The visit to dragon fruit production sites gave a good overview of the pre-harvest practises 
currently in place.  Information gathered during this visit will assist with finalising the risk 
management proposal under development for this market access request.  Once this has been 
finalised, it will be distributed for New Zealand stakeholder consultation for a period of 60 
days.  
 
ACTION: 
2.  to send MPI unpublished field survey information regarding fruit fly infestation 

of dragonfruit [completed 23 April 2013, ref 1]. 

3. MPI to provide MARD with a list of fruits approved for irradiation. 
 

The proposed pathway for the export of fresh dragon fruit from Vietnam to New Zealand 
(shown below) based on observations and discussions with MARD during the visit. 

 
 
 

Dragon fruit produced in export- 
and GAP-registered orchards in 

Viet Nam. Specific pests are 
managed culturally during 
production and insecticide 

treatment is minimised. 

 
  

Fruit harvested & transported to 
primary pack houses or directly to 

VHT treatment facility 
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EXIT MEETING 
A meeting was conducted on 19 April in Ho Chi Minh City at MARD offices: 
Staff present at the exit meeting were: 

MPI  Senior Adviser, Fresh Produce Imports 
MARD  Director, Plant Protection Department, Post 

Entry Quarantine Center No II, MARD, Ho Chi 
Minh City 

 
The majority of critical actions, actions and recommendations were conveyed to  
during the exit meeting.  However,  was informed that additional points may be raised 
following review of all information. All actions and recommendations will be summarised 
and sent in a formal letter to  in Ha Noi copied to  in Ho Chi Minh City. 
 
Once again, MPI thanks MARD for openly providing all requested information and for 
organising the visits to treatment facilities and dragon fruit production sites and packing 
house facilities.  We look forward to working with MARD over the coming months with a 
view to export of dragon fruit in 2013. 
 

REFERENCES, REPORTS AND INFORMATION 
1. Fruit Fly management for Dragon fruit Production in Vietnam – A presentation for 

New Zealand market (April 22, 2013) 

Fruit Fly management for Dragon fruit Production in Vietnam to NZ market.doc 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380b8864f 
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Additional Information & Objective Evidence 
Interviews were conducted with the maintenance technician, the on-site facility treatment operator and the MARD (NPPO) official. New Zealand’s 
requirements for inspection as per the agreed OAP for mangoes. 
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Buildings, equipment, and other physical 
facilities are maintained in a sanitary 
condition and in repair sufficient to prevent 
reinfestation of the consignments and/or lots 
being treated 
 
 
System in place, preferably integral to the 
facility design, to ensure segregation of 
treated and untreated lots 
 
Effective measures are in place to prevent 
pests from being introduced into processing 
areas and to protect against the contamin-
ation or infestation of consignments and/or 
lots being stored or processed (effective pest 
control programme).  
 
Documented procedures are in place to 
dispose of commodities or consignments that 
are improperly treated or unsuitable for 
treatment 
 
Quality System 
 
A quality system is in place which details 
key management and personnel and associate 
responsibilities.   
 
Detailed SOP’s are in place covering all 
aspects of operations (including but not 
limited to management, process, facility 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The facility has a dedicated area for the irradiation of fresh produce which 
incorporates a pre-processing area (for washing of fruit), packaging and 
phytosanitary inspection. The facility has plastic strip curtains, air curtains, 
electro insect zappers and screens to prevent the entry of pests into the pre- and 
post-treatment areas. The facility was clean when visited and has a 
hygiene/sanitation schedule in place for all areas of the processing facility. 
The facility has dedicated areas for pre- and post-treatment segregation of 
treated and untreated lots. Produce enters from one side of the irradiator and 
exits from a different area.  The design of the facility does not allow for treated 
and untreated lots to be inadvertently mixed. 
 
As above, physical exclusion of pests are utilised in the facility, as well as 
sanitation and trapping. The QA manager also monitors monthly records to look 
for any trends in pest activity. 
 
 
 
 
The facility SOP has a documented procedure for the handling of rejected 
articles.  The facility has a dedicated area for rejected articles, a system for 
marking them as “rejected” and removal from the facility. 
 
 
 
 
The facility has a defined management structure and has QC, operational and 
research and development staff. 
 
 

 has provided an SOP which covers all activities involved in the pre- and 
post-treatment processing of mangoes for export to NZ, pest exclusion, 
handling of rejected articles, treatment, dose mapping and dosimetry and staff 
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hygiene, dosimetry, treatment process). 
 
System in place for storage and filing of 
documentation and that these are accessible 
to NPPO (and other agencies) upon request. 
 
 
A system of internal audit is in place to 
ensure that all documented procedures are 
followed and maintained.  These audits must 
be documented and copies of reports 
available on request. 
 
 
Treatment facilities must maintain a 
documented and auditable system of 
procedures that include the following 
aspects: 
 
• Produce receipt; 
• Identification of produce; 
• Segregation of treated and untreated 

produce; 
• Quarantine security for treated produce; 
• Supervision of produce during loading for 

despatch. 
 
Staff 
Company staff conducting treatments must 
hold appropriate qualifications reflecting 
government requirements of the country in 
which the facility is located.   
 
System of training and approval for staff 

 
 
 
 
 
 
 
 
 
 

 
 

 
 

 
 

 
 
 
 
 
 
 
 

training.  The SOP does not include the management structure but key 
personnel and their roles were discussed during the review. 
The facility had a hard copy and computer retrieval system for all aspects of the 
treatment process.  Copies of templates for forms and reports were provided.  
These documents were easily retrievable in both electronic and hard copy 
format. Copies of all forms and reports are retained for 3 years. 
 
It was not determined whether the facility had an internal audit process in place 
however; audit was discussed with the USDA pre-clearance inspector during 
the visit.  All activities relating to the pre-, treatment and post-treatment of fresh 
produce is overseen by USDA pre-clearance inspectors and is closely 
scrutinised for the duration of their visit.  MARD inspectors are also on site 
throughout the process and have a good understanding of the process for export. 
 
The SOP provided by the facility and approved by MARD covers all aspects of 
receipt through to loading of the consignment. Additional checks of sea and air 
freight containers occur under strict security in the post-treatment area of the 
facility. Air and 40ft sea containers are inspected within the facility by both 
MARD and Vietnamese customs. 
 
 
 
 
 
 
 
 
 
Training records and certificates of training were sighted and were appropriate 
for the tasks that specific staff undertake.  
 
 
 
Staff showed evidence of completion of external training courses. The manager 
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must be in place with records available on 
request. 
 
Personnel are aware of requirements for the 
proper handling and treatment of 
commodities for phytosanitary purposes and 
their responsibilities. 
 
Dosimetry 
Capable of recording/measuring the entire 
range of dosages likely to be received by the 
product (Dmin & Dmax) 
 
 
Calibrated in accordance with international 
standards or appropriate national standards 
(ISO/ASTM 51261 "Selection and 
Calibration of Dosimetry Systems for 
Radiation Processing", ISO/ASTM 51204 
"Dosimetry in Gamma Irradiation Facilities 
for Food Processing" and ASTM guide - 
F1355 "Irradiation of Fresh Fruits as a 
Phytosanitary Treatment", and ISPM 18) 
 
Appropriate for the treatment conditions (ie 
temperature etc in the treatment chamber) 
 
Evaluated for stability against the effects of 
variables such as light, temperature, 
humidity, storage time, and the type and 
timing of analyses required 
 
Consider variations due to density and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

develops an annual training plan and records the specific training each 
employee receives as relevant to their job description. 
 
The QC staff and operational staff spoken to (through ) were able to 
effectively demonstrate the requirements for correct handling and phytosanitary 
inspection of produce for processing.  Display charts were available at key areas 
in the pre-treatment area for weighing and inspection of produce. 
 
 
Dosimetry records were provided in advance of MPI’s visit. Measures of Dmin 
and Dmax were clearly in the dose range required by MPI and the facility has 
been operating these for the export of dragon fruit and rambutan to the USA 
since 2009. 
 
The facility SOP documents the calibration of the dosimetry equipment and 
records of these are saved in ECMS: 

certification of conformance.PDF 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380b2ecbc  
calibration Cuver.PDF http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380b2ecbb  

 Calibration NIST- FWT.doc 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380b2ecba 

 

These aspects have been previously assessed by the USDA to gain approval. 
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composition of the material treated, shape 
and size, orientation of the product, stacking, 
volume and packaging 
 
Dose mapping of the product in each 
geometric packing configuration, 
arrangement and product density used during 
routine treatments must be carried out prior 
to the approval of the facility. Only approved 
configurations are used for actual treatments. 
 
 
 
 
 
 
 
All components of the dosimetry system are 
calibrated according to documented standard 
operating procedures. An independent 
organisation recognized by MPI should 
assess performance of the dosimetry system 
 
A system in place to ensure that accurate 
measurement of absorbed dose in a 
consignment is carried out. The required 
number, location and frequency of these 
measurements are prescribed based on the 
specific equipment, processes, commodities, 
relevant standards and phytosanitary 
requirements. 
 
Absorbed dose delivered to each type of 
commodity is verified by proper dosimetric 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Specific load configurations have been provided to MPI and align with dose mapping.  
Contingencies are in place if an incomplete load is irradiated, involving totes loaded 
with dummy material with the same density as the target material.  Discussion with the 
USDA pre-clearance inspector showed that partial loads were acceptable with the 
particular system in place at   This has been approved by  USDA 
(  pers. comm.). 

Dose mapping was provided to MPI in advance of the visit and is filed in 
ECMS: 

 dosemapping.xls 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380994620  

 dosemapping.xls 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380994623  

 Mango Load configuration doc 
http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380994625  
 
MPI was provided with a presentation on the irradiation system undertaken for dragon 
fruit at the facility during the visit: -DOSE MAPPING IN  
IRRADIATION.ppt http://fcs.maf.govt.nz/webtop/drl/objectId/090101b380b880ae 
 

Calibration of all dosimetry equipment is reported in the facility SOP. The 
performance of the dosimetry system has been previously assessed by the 
USDA. 

 

The facility SOP and observation of the set up for irradiation of a consignment 
of dragonfruit for the USA showed that the required number, location and 
frequency of dosimetry measurements are as per dose mapping. 
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measurement practices using calibrated 
dosimetry. 
 
Dose Mapping 
 
Dose mapping is completed and documented 
for each treatment configuration and 
available on request. 
 
Dose mapping is used to select the most 
appropriate location for dosimeters during 
the treatment of produce.  
 
All aspects of the dosimetry systems are 
appropriate for the treatment conditions, i.e. 
temperature, light, humidity, storage time 
and type of treatment.  
 
All components of the dosimetry systems are 
calibrated according to documented 
operating procedures.  
 
Calibration of dosimetry systems are 
calibrated in accordance with the relevant 
international standards. 
 
 Dose mapping is carried out in accordance 
with documented (proven) standard 
operating procedures. The information from 
the dose mapping studies is documented and 
used in the selection of locations for 
dosimeters during routine processing. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Records of dosimetric measures were sighted and competency in measurement 
practices for the facility staff were confirmed by the USDA.  USDA has been 
involved in training. 

 

 

Dose maps were received in advance of the visit and indicated the appropriate 
locations of dosimeters.  The USDA confirmed the appropriateness of the 
dosimetry system for  variables. 

 

 

 

Records of calibration of the dosimetry system were obtained. 

 

 

A certificate of conformance for dosimeters was presented. 
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Dose mapping for incomplete (partially-
filled) as well as first and last process loads 
is undertaken to determine if the absorbed-
dose distribution is significantly different 
from a routine load and to adjust the 
treatment accordingly. 
 
Dose mapping carried out on “like” density 
product/s if actual commodity not used 
(approval sought from MPI prior to mapping 
being undertaken). 
 
Dose mapping has taken into account the 
Dmax where specified (Dmax 1 KGy on 
fresh produce). 
 
Irradiation treatment 
 
Where applicable, inspection for non target 
pests has been undertaken (usually NPPO 
responsibility).  Need to ensure system in 
place that only product that has been 
inspected and passed is treated. 
 
Inspection is undertaken to ensure suitability 
for treatment (configuration/density etc). 
 
A documented process control system is in 
place, providing criteria to assess irradiation 
efficacy, including standard  
operating procedures  
 
Proper process procedures are established for 
each type of commodity or consignment to 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Dose mapping documents were provided in advance of the visit for the two 
varieties of mangoes intended for export.  Load configurations and dosimeter 
locations are available for operational staff. 

 

 

Procedures for incomplete loads are in place and dummy totes containing same-
density material for irradiation are used (p14 SOP). Discussion with the USDA 
pre-clearance inspector showed that partial loads were acceptable with the particular 
system in place at .  This has been approved by  of USDA  

 pers. comm.). However, as above dummy material of the same density are used 
for partial loads such as the irradiated consignment received in NZ in 2012 (PC 
66296/12/0201). 

NA as dose mapping undertaken on mangoes. 

 

 

Dose mapping did not exceed 1 KGy. This is also specified in the current OAP (P 5) 
and is understood. 

 

 

The pre-treatment inspection system was demonstrated on dragonfruit for the 
US and the same system will be applied for fruit for export to New Zealand. 
Note, that it was emphasized that NZ requires a 600 fruit inspection etc. as 
documented in the OAP. 
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be treated.  
 
Written procedures have been supplied and 
approved by MPI and are well known to 
appropriate treatment facility personnel 
 
Absorbed dose delivered to each type of 
commodity is verified by proper dosimetric 
measurement practices using calibrated 
dosimetry. System in place to deal with 
under/over dosed product. 
 
Dosimetry records are kept and made 
available to the MPI as required. 
 
Specific commodity requirements may be 
required to be taken into account.  Specific 
(approved) SOP’s are in place and followed 
according to requirements. (additional 
checksheet maybe required) 
 
Product Security 
 
Systems must exist to ensure that treated 
produce is segregated from untreated 
produce and that no cross-contamination can 
occur. 
 
Following treatment, each treatment lot must 
be maintained under quarantine security. 
Quarantine security must be maintained 
through to the export of the produce.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

  

Weight charts are available in the inspection area for dragon fruit and will be 
for mangoes to New Zealand to ensure density criteria are met.  The MARD 
inspector samples and weighs fruit during the phytosanitary inspection process. 

Written procedures are in place for the irradiation of mangoes and these were 
supplied to MPI in advance of the visit.  The correct dosimetric measurement 
system is in place and has been verified by the USDA.  Contingencies are 
addressed in the  SOP including interrupted loads. 

 

 

As per SOP 

 

 

Dosimetry records are kept for 3 years and examples were retrieved and sighted 
during the visit. 

A specific SOP has been developed for mangoes to NZ. 

 






















































