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Summary of evidence 
 

1. My name is Cris Michael Ardouin.  
I am the Technical Lead RadiaƟon Safety for the NaƟonal Centre for RadiaƟon Science 
(NCRS), InsƟtute of Environmental Science and Research (ESR).  
I have read and agree to comply with the Code of Conduct for Expert Witnesses in the 
Environment Court.  

 
2. I have been a Health Physicist for over 30 years. This included 10 years as an Accredited 

Health Physicist in the BriƟsh nuclear power industry. For the last 23 years I have worked for 
the NaƟonal RadiaƟon Laboratory (NRL) and now ESR, which took over NRL in 2011. My 
duƟes include provision of expert advice on radiological safety and security to core 
government, radiaƟon users and other key stakeholders. I conduct regulatory inspecƟons 
under the RadiaƟon Safety Act on behalf of MoH, including the highest radiological risk 
category faciliƟes. I am a NaƟonal Duty RadiaƟon Emergency Officer under the naƟonal 
radiaƟon emergency response arrangements. I am the NZ representaƟve on two 
InternaƟonal Atomic Energy Agency Safety Standards CommiƩees (Emergency Preparedness 
and Response and Transport Safety). I have been engaged as an IAEA expert on mulƟple 
missions in Asia Pacific, Europe, Africa and the Caribbean including delivery of radiological 
protecƟon training, technical reviews and assistance in those regions.  
 

3. At the request of the West Coast Regional Council, ESR reviewed a radiological assessment 
conducted by IHC Mining Ɵtled, “RadioacƟvity of BJV Material Tested Project 2019”. This 
review was carried out by myself and my colleague Dr Michael Lechermann, who is the 
Technical Lead for the Environmental RadioacƟvity Laboratory at NCRS ESR. We issued a 
report of our review on 4th December 2023 Ɵtled, “Peer Review of Radiological Assessment 
conducted by IHC Mining, “radioacƟvity of BJV Material Tested Project 2019” (Lechermann 
and Ardouin), (ESR client report no WCRC122023).  
 

4. As stated in our report, we stated two perceived or actual conflicts of interest. Firstly, ESR 
provides technical advice and services (including regulatory inspecƟons) for the Director for 
RadiaƟon Safety (Ministry of Health). Secondly ESR provides radiological monitoring services 
including radionuclide assessment. 

 
 
Summary of ESR Peer Review of IHC Mining Radiological Assessment  
 
Background 

 
5. Exposure to Naturally occurring radioacƟve materials (NORMs) is part of everyday life for all 

of us. NORMs are ubiquitous in the environment, including soil, rocks, building materials and 
water. 

6. Processing operaƟons, especially those involving chemical separaƟon, may lead to a build-up 
of certain elements either in the product, by-product or waste, which may in turn increase 
concentraƟons of NORMs to a level that warrant controls to protect people and the 
environment from radiological hazards. 

 
Review of IHC Mining Assessment 
 

7. The radioacƟvity monitoring test results that were quoted in the IHC Mining Assessment 
made reference to test results from x-ray fluorescence (XRF). This determines the elemental 



composiƟon of a sample, but not its isotopic composiƟon, so assumpƟons need to be made 
to calculate the isotopic acƟvity values.  
 

8. The quoted test results did not state the uncertainƟes and their coverage factors. Also, the 
limit of detecƟon is not stated.  

 
9. We concluded that there are shortcomings with limiƟng the analyƟcal method to XRF 

elemental analysis and recommended that other analyƟcal tests that are isotope specific, 
such as gamma spectrometry, are also used. 
 

10. For the stated acƟvity concentraƟons for the high-grade product (0.66 Bq/g natural uranium 
and thorium), average grade (< 0.45 Bq/g) and tailings (<0.14 Bq/g); we agree that the 
radiological risks associated with such materials are very low and that the RadiaƟon Safety 
Act 2016 and the IAEA Transport RegulaƟons (IAEA SSR-6) do not apply. 

 
11. Schedule 2 of the RadiaƟon Safety Act 2016 (the Act) lists and defines “acceptable levels” for 

individual radionuclides. The provisions of the Act do not apply to material that contains 
radionuclides below the “acceptable levels”. As the “acceptable levels” for the relevant 
uranium and thorium radionuclides are 10 Bq/g, the stated acƟvity concentraƟons are well 
below the threshold of what is considered as radioacƟve material in the Act and therefore 
the provisions of the Act do not apply. 

 
12. Transport of radioacƟve materials must be in accordance with the IAEA RegulaƟons for the 

Safe Transport of RadioacƟve Material (IAEA SSR-6). These regulaƟons are implemented in 
New Zealand through the Ministry of Health Code ORS C6, Code of PracƟce for the Safe 
Transport of RadioacƟve Material and the modal regulaƟons, including the Land Transport 
Dangerous Goods Rule (2005). Paragraph 107 of the IAEA regulaƟons states, “these 
RegulaƟons do not apply to any of the following: (f) Natural material and ores containing 
naturally occurring radionuclides, which may have been processed, provided the acƟvity 
concentraƟon of the material does not exceed 10 Ɵmes the values specified in Table 2..”. 
The values quoted in Table 2 for uranium and thorium are1 Bq/g and therefore the exempt 
acƟvity concentraƟons for these products can be interpreted as 10 Bq/g applying paragraph 
107 (f) and therefore the stated acƟvity concentraƟons are well below the threshold for 
applicaƟon of the IAEA Transport RegulaƟons.  
 

13.  The Australian Code of PracƟce and Safety Guide, “RadiaƟon ProtecƟon and RadioacƟve 
Waste Management in Mining and Mineral Processing”, references IAEA Standards Series 
No. RS-G-1.7 (IAEA 2004), “ApplicaƟon of the Concepts of Exclusion, ExempƟon and 
Clearance”, which sets exclusion levels for naturally occurring radioacƟvity in bulk materials 
at 1 Bq/g head-of-chain acƟvity for the uranium and thorium decay chain radionuclides. The 
acƟvity concentraƟon of 1 Bq/g is a generally-accepted level for naturally occurring materials 
containing uranium or thorium, below which a potenƟal source of radiaƟon exposure, such 
as an ore or mineral concentrate, could  be considered inherently safe.  

 
14. IAEA have recently issued a new guidance document, IAEA “ApplicaƟon of the Concept of 

ExempƟon, GSG17 (2023)”. This guidance states that for bulk amounts of radionuclides of 
natural origin, exempƟon should be considered on a case by case basis applying a graded 
approach and apply regulatory controls commensurate with the radiological risk using a 
“dose criterion of the order of 1 mSv/y”.   
 

 



Conclusions and RecommendaƟons 
 

15. Screening tests, such as X-ray fluorescence spectroscopy or in-situ dose rate monitoring may 
guide decision making processes but should not be used to quanƟfy isotopic acƟviƟes. It is 
recommended that analyƟcal tests that are isotope specific are carried out, to quanƟfy and 
evaluate acƟvity concentraƟons for comparison against regulatory requirements and 
internaƟonal guidelines.  
 

16. For the stated acƟvity concentraƟons in the test report, the radiological risks associated with 
these levels are minimal and not of regulatory concern. However, there is not enough 
informaƟon in the report to be saƟsfied that the results of these samples are accurate 
enough or that enough sampling and assessment has been done to draw this conclusion. It is 
recommended that following addiƟonal sampling and tesƟng using radionuclide analyƟcal 
techniques the radiological risks are re-evaluated with a more comprehensive assessment.  
 

17. Once the site is commissioned, it is recommended that an ongoing radiological monitoring 
and reporƟng programme is put in place to ensure the basis for any regulatory decisions 
(such as, whether controls and miƟgaƟons are warranted or not) remains valid.   

 

 

 

Comments on draŌ applicant consent condiƟons dealing with radiaƟon 

 
18. West Coast Regional Council have draŌed some consent condiƟons and I have the following 

comments on the draŌ (dated 8 February 2024). Note these are only draŌ condiƟons and 
addiƟonal work is needed with the wording and so my comments only relate to the 
principals and intent of the draŌ 

 
19. I am in agreement that a pre-development radiological survey should be carried out prior to 

land disturbance. This will provide a baseline for comparison once operaƟons commence. 
The baseline survey should include an assessment of gamma radiaƟon levels at specified 
monitoring locaƟons, sampling and radionuclide analysis of representaƟve surface 
soils/sands, water and airborne acƟvity. Measurements inside processing buildings should 
also be carried out prior to operaƟons to determine background gamma radiaƟon, 
parƟculate airborne acƟvity and radon. 

 
20. For the condiƟons relaƟng to rouƟne monitoring, I agree that regular screening by XRF 

analysis of representaƟve HMC samples from the stockpile area should be carried out as 
described in the draŌ condiƟon. 

 
21. I agree that systemaƟc HMC tesƟng of representaƟve samples from the mining area should 

be conducted as described. I also recommend that intercomparison tests are done from Ɵme 
to Ɵme comparing results from XRF analysis and direct radionuclide measurement (gamma 
spectrometry). 

 



22. I agree that rouƟne radiological surveys are carried out at agreed monitoring locaƟons for 
comparison with the baseline survey (to include gamma radiaƟon levels and airborne 
radioacƟvity). 

 
23. I agree that the seƫng of an acƟon level of 1 Bq/g from the HMC screening tests, to subject 

the sample to a radionuclide analysis by an independent accredited laboratory.  
 

24. I agree with the noƟficaƟon requirements to WCRC and GDC and to the Director for 
RadiaƟon Safety (Ministry of Health) if HMC test results exceed 1 Bq/g. 

 
25. I agree with the noƟficaƟon requirements if HMC test results exceed 10 Bq/g. Note that if 

this occurs, the acceptable acƟvity concentraƟons defined in the RadiaƟon Safety Act would 
be exceeded and would be subject to licensing and all other relevant provisions of the 
RadiaƟon Safety Act 2016 and supporƟng legislaƟon. 

 
26. I agree with the requirement to make assessments that confirm that public doses of 1 mSv/y 

are mot not exceeded. The assessment needs to consider who may be most exposed and 
how. As it is not anƟcipated that the operaƟon will need licensing under the RadiaƟon Safety 
Act, the operators will be considered as members of the public in relaƟon to the dose limits. 
It is likely the operators would be considered as the “criƟcal group” in terms of assessing 
maximum public doses. The dose to this group can be assessed from the data from the 
rouƟne radiological monitoring programme and assessing occupancy in these monitored 
locaƟons. Note that the public dose limit does not include our normal everyday background 
radiaƟon exposures, so comparison with the baseline survey will also be a part of this 
assessment.   

 
27. Note that if the  RadiaƟon Safety Act applies, if the public dose limit was exceeded it would 

be reportable to the Director for RadiaƟon Safety (MoH) as it would be a breach of the 
RadiaƟon Safety Act. 

 
28. I agree with the requirements for radon monitoring and the proposed acƟon levels. 

However, to demonstrate that operators are not exceeding 1 mSv/y (excluding normal 
background doses), an ongoing radon monitoring programme may be required. 
 

29. However, it needs to be clarified that the dose limits in the RadiaƟon Safety Act only apply 
when dealing with a radiaƟon source (as defined in the Act) for a planned operaƟon or 
acƟvity.  If the material is < 10 Bq/g it is not a radiaƟon source under the Act. (SecƟons 4 and 
9 of the Act).   
 

30. Nevertheless, I agree with the proposed consent condiƟon that requires the operator to 
assess potenƟal doses to the public and to noƟfy the consenƟng authority and the Director 
for RadiaƟon Safety (MoH) if public dose esƟmates resulƟng from the operaƟons exceed 1 
mSv per year. This is consistent with IAEA GSG 17 that for planned exposure situaƟons 
arising from bulk quanƟƟes of materials with radionuclides of natural origin (above 1 Bq/g U, 
Th) the safety assessment should be subjected to case by case consideraƟon for compliance 
with a dose criterion of the order of 1 mSv/y being subject to regulatory control.  

 
31. I also recommend that the Director for RadiaƟon Safety is consulted on the proposed 

consent condiƟons and given the opportunity to comment, as he clearly has a role as the 
head of the naƟonal radiaƟon safety authority 

 



 
32. Finally on a separate issue I note that the operator intends to use a hand held XRF analyser. 

This will be subjected to the provisions of the RadiaƟon Safety Act. It will need to be 
registered with the MoH and will be subject to licensing to authorise possession, 
management, control and use, 
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