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OFFICIAL 

EPA R/exploration RMP 

 

Chrsitopher Cockburn 

Geologist 

Australian Rare Earths Ltd 

111 Gawler Place, 

Adelaide SA 5000 

 

Dear Chris 

RE: Endorsement of Exploration Radiation Management Plan 

 

I refer to your email of 19 August 2024 regarding the application for endorsement of exploration Radiation 

Management Plan (eRMP) for the support of the upcoming Overland Uranium Project (early drilling 

exploration programme) - exploration licence areas EL7001, EL7003, and EL7005; undertaking 

exploratory drilling operations for ISR amenable sedimentary uranium north of Morgan, SA. 

The revised eRMP supplied to the EPA labelled 28 June 2024 V2 is endorsed for the purposes of the 

Radiation protection guidelines on mining in South Australia: Mineral exploration 2010 published by the 

EPA. 

For further information on this matter, please contact me directly via email or phone. 

 

Yours sincerely, 

 

Raj Sardana 

Radiation Protection Officer,  

Authorised Officer 

Mining and Radiation 

ENVIRONMENT PROTECTION AUTHORITY 

Date: 30 Aug 2024 
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Radiation Management Plan: Document Outline  
Consistent with the South Australian EPA Code of Compliance (2022) for radiation management plans 
this Radiation Management Plan (RMP) is set out in the same order and with the same headings as 
per the Code requirements. Additional exploration-specific aspects of the RMP with a focus on risks 
to the environment are incorporated as per the SAEPA guideline (Feb 2010). 

The RMP mentions the use of portable XRF as a tool and this is covered in a separate RMP document. 
Similarly, should downhole PFN (or other active source) technology be used, that will be covered by 
the RMP of the downhole logging contractor. 

 

Document Control 
Overland Version # Review Trigger Author/Reviewers Date to SAEPA 
1.1 Project 

Commencement 
MvA/CC, AF, MM (SA 
Radiation) 

 

1.2 2nd review before 
submission 

MvA,CC,AF,MJ (SA 
Radiation) 

28/06/2024 

    
    

 

Definitions 
Term Definition 

ARE Australian Rare Earths Pty Ltd 
ELA Exploration License Area 
EPEPR Exploration Programs for Environment Protection and Rehabilitation 
Geiger-Müller Describes a tube used in a radiation detector for monitoring radiation. 

Equipment can be designed for particular levels of sensitivity and even be 
built into downhole probes. This does not use an active source. 

LLAA Long-lived alpha activity 
Milli Sievert One thousandth of a Sievert or 0.001 Sieverts (mSv) 
Micro Sievert One millionth of a Sievert or 0.000001 Sieverts (µSv) 
NaI A sodium iodide based crystal in a scintillometer used for monitoring 

gamma in a drill-hole without using an active source. 
NORM naturally occurring radioactive material 
PFN Prompt Fission Neutron: relates to a radiation survey technique using an 

active source in a downhole logging probe. Active source tools are not 
covered in this RMP but should they be used they will be covered by the 
RMP of a licenced contractor.  

RDP Radon decay product 
RMP Radiation Management Plan 
RSO Radiation Safety Officer 
SCO Surface contaminated object (see ARPANSA Code 2019) 
SA EPA South Australian Environment Protection Agency 
Sievert A SI unit of measure for radiation dose equivalent, equal to an effective 

dose of a joule of energy per kilogram of recipient mass. (Sv) 
ISR In Situ-Recovery: Relates to mining method for recovery of uranium 

through leaching uranium into solution and extracting through a series of 
injection and extraction boreholes.  
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PART ONE – SA EPA Code of Compliance RMP Requirements:  
 

1(a) Details of the premises, radiation sources and radiation risks 
 

Project Operators 
This RMP relates to the operations of: 

Company: Australian Rare Earths Pty Ltd 

ACN: 632 645 302  

Project: Overland Uranium Project 

Head Office Address: 10th Floor 111 Gawler Place Adelaide, SA 5000 

Company Web Site:  https://ar3.com.au/ 

ASX Code: AR3 

Contact - Exploration Manager: Chris Cockburn chris@ar3.com.au 

Contact – Chief Technical Officer: Rick Pobjoy rick@ar3.com.au 

 

Project Introduction 
This RMP is designed to support early-stage mineral exploration for ISR amenable sedimentary 
uranium on mineral exploration license tenements east of Burra, South Australia. 

There are no ore-grade sedimentary uranium deposits known around the margin of the Murray Basin 
in the vicinity of the proposed exploration areas. 

Due to the likely depth to potentially mineralised horizons, the exploration work will be dominated by 
subsurface exploration using drilling and geophysical techniques relative to surface exploration such 
as mapping, surface sampling, trenching, etc. 

 

Exploration Project Field Locations 
Australian Rare Earths (ARE) have applied for three Exploration License Applications (ELA’s) located in 
South Australia north of the township of Morgan, SA (Figure 1). The ELA’s listed in Table 1 define the 
Overland project and exploration is initially planned once these ELA’s are granted in H2 2024. 

This RMP will also apply to future exploration tenement areas in the name of Australian Rare Earths 
involving early stage exploration within South Australia. Additional details covering location, geology 
and any site-specific factors will be covered in the various EPEPRS on those new tenements.  

 

https://ar3.com.au/
mailto:chris@ar3.com.au
mailto:rick@ar3.com.au
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Table 1- List of Australian Rare Earths ELA’s for the Overland Project. The ELA’s will be updated 
with EL’s once granted. The location and size of the tenure is not expected to vary significantly 
from below. The Radiation Management Plan is intended to cover the below ELA’s and 
subsequent EL’s. 

ELA Name Km2 
ELA2024/22 Overland 995 
ELA2024/14 Overland 993 
ELA2024/15 Overland 992 

 

Exploration for sedimentary uranium will take place on these relatively remote areas in pastoral, 
sheep and cattle country approximately north of Morgan and east of Burra in South Australia. 

 

 

Figure 1- Overland project location map and notable Uranium explorers in the region. 

 

General Project Geology 
Geological units identified in the basement rocks, both at the basin margin and buried beneath the 
basin sediments, provide potential sources of uranium. The target Renmark Group sediments have 
permeable sedimentary pathways and sources of reductants to host and trap ISR amenable uranium 
mineralization. In addition to the reductants within the Renmark Group sediments, Australian Rare 
Earths are also targeting gaseous hydrocarbon emissions along the margin of the Nadda Basin, a 
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petroleum basin set within the Overland prospect area, which has the potential to generate Kazak 
style uranium mineralization along a 50km long corridor.  

Project Workgroups 
At a general level, workgroups involved in the project during the early exploration stage may 
include: 

• Company Directors and Management: Providing high level directions, management and 
resourcing. 

• Project Management and Work-site Coordination: exploration planning and coordination staff 
to liaise with property owners about the project, including resourcing the RSO. 

• Geographic Information System and Field Data Management Consultants: providing real-time 
satellite GPS-linked and time-stamped, field mapping, data capture, data-networking, 
operational environment management and operational drilling-management support. 

• External Radiation Safety Consultants: providing training, facilitating personal monitoring and 
dust in air survey work, providing mentoring of RSO and having oversite and review inputs to 
radiation safety as required. 

• Geophysical Survey Crews: Using professional geophysics consultancies, government 
agencies, researchers. 

• Drill site preparation and physical rehabilitation: Preferably using property owners as 
contractors. 

• Drilling Contractors: Supplying drill rigs (Aircore and/or Mud Rotary), supervisors, driller and 
offsiders. Responsible for setting up drill sites, drilling holes, providing drill samples, running 
selected wireline tools, cementing drill holes, rig wash-down and cleaning. 

• Exploration Field Crew: For geological oversight, sample logging, site photography, radiation 
monitoring, pXRF analysis of samples, drill sample management, supervising the containment 
drill materials, supervising sump use, sample transport within exploration lease areas, drill 
sample packaging and storage. 

• Transport Contractors: Transporting samples from field to laboratory, laboratory to storage 
and storage to disposal sites. Transport of samples may also be completed by AR3. 

• Analytical Laboratories: testing drill samples for elemental, mineralogical, and leach-chemistry 
parameters and short to medium-term sample storage. 

• Geological Services Consultancies: providing field staff, field equipment, and short to medium-
term sample storage. 

• External Resource Geology and Metallurgy Consultants: To assist with interpreting exploration 
data. 

 

Premises - Facilities: Sample Storage 
Sample Types 
The main sample types that will be collected are described in Table 2. Sample material will be 
generated from drilling and occasionally, a significantly lesser portion of samples, derived from surface 
sampling.  
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Table 2 Sample types generated from drilling. 

Sample Type  Location Generated 
/ Initial Packaging 

Sample Size  
 

First Layer of 
Packaging 

Additional 
packaging 

a) Pre-Numbered 
Calico Bag 
Sample: 
 

Drill Site or Field  1.5 to 2kg Calico Bag 
 
 

~6 Calico Bags 
placed into a zip-
lock tied 
polyweave bag, 
placed within a 
Bulk Bag for 
shipment 
(approx. 200-800 
samples per 
bulka bag). 

b) Reference 
Sample from 
sample a) 

Drill Site 40 to 80g 
 

Black Plastic 10 or 
20 slot  
Chip Tray 

Boxes or 
polyweave bags 

c) DEM sample 
From sample 
a) 

Laydown area or 
drills site 

~200g 
 

Per DEM storage 
requirements 
typically paper or 
plastic sample bag  

Boxes or 
polyweave bags 

d) Assay Pulp: 
Split from 
dried & 
pulverised 
sample a) 

Assay Laboratory 200 grams for 0.2g 
assay charge. 
 

Pulp: Readily dried 
heavy paper 
envelopes 

Cardbord box 

e) Assay Residue 
from dried & 
pulverised 
sample a) 

Assay  
Laboratory 

Approx. 1.2-1.7kg Returned to original 
Calico Bag 

Steel Drums on 
Pallets 

f) Research 
Samples  

Assay Laboratory ~2.0 kg Calico bag or 
paper/plastic 
sample bag 

Polyweave bag 

 

The majority of the samples will be calico sample bags derived from the drill rig. It is expected that 
~25% of the samples collected from drilling will be submitted for assay (generating samples d/e) and 
~5-10% submitted to the SA Department of Mining and/or research samples (generating sample c/f). 
Research laboratories may include chemical and mineralogical testing facilities such as CSIRO, ANSTO, 
and universities. 
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Where drill samples are known to be mineralized, often after they have been assayed at a laboratory 
and need to be kept in storage prior to additional analysis, they will be stored temporarily at Bureau 
Veritas, Cormac Rd Wingfield. Adelaide. S.A. (Figure 2).  

 

Figure 2- Storage location for samples that can be transported as exempted packages and having 
elemental concentrations that are deemed as radioactive. [Google earth image accessed 24th June 
2024]. 

Alternatively mineralised samples may be potentially stored at facilities such as Challenger Exploration 
Services Pty Ltd, Edwardstown. Adelaide. S.A. for any medium to longer term storage of un-
mineralised samples, and the storage of small reference-samples, they will be housed at a warehouse 
site at Naracoorte at the corner of Brighton Drive and Riddoch Highway at Naracoorte (Figure 3). 

 

Figure 3- Storage location for samples that can be transported as exempted packages and having 
elemental concentrations such that samples can be deemed as non-radioactive. [Google earth image 
accessed 24th June 2024] 

In the first instance, it is expected that sample material will be classified as an accepted package for 
road transport.  
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Upon discovery of an ISR amenable sedimentary uranium deposit, sample storage may need to be 
relocated to a fit-for-purpose or purpose-built facility at an appropriate location and subject to a site-
specific licence and RMP review. 

Exploration drilling activity, typically has requirements to provide a select number of small reference 
samples to the South Australia Drill Core Reference Library at Tonsley, Adelaide, operated by the 
Geological Survey of South Australia (Table 2-Sample type C). 

Guidelines for the submission and storage of radioactive samples are published as: 

Department of State Development (2016) Radioactive core storage and handling – standard 
operating procedure. Minerals Regulatory Guidelines MG20, resources and Energy group. V 
1.0. Department of State Development, South Australia, Adelaide. 

Such sample submission will be specified in the EPEPR, comply with the SOP, and typically limited to 
small samples of the order of 200g/metre from representative drill-holes that will reveal most value 
in lithological and stratigraphic variation. The Department of State Development report (2016) 
specifies the core or sample submitted to the library must be classified as ‘friable’ or ‘non-friable’, 
have particular radiation survey, labelling, storage and data recording requirements. 

 

Radiation Sources  
Naturally occurring radioactive materials from relatively deeply buried sedimentary uranium deposits 
(yet to be discovered) are potential sources of radiation in the exploration areas. In keeping with the 
SA EPA guideline 2010, radiation protection measures must be available, prepared for and able to be 
implemented as soon as mineralisation in encountered. Exploration may proceed from initially 
encountering trace levels of radiation to sampling more anomalous values if investigations are able to 
home-in on mineralisation. In keeping with a graded approach to radiation safety (SA EPA Code 2022) 
radiation safety measures may need to cover a range of risk scenarios from very low-risk to low-
medium risk and have control measures in place for encountering a range of trace to anomalous levels 
of mineralisation. 

The project plans to use an x-ray tube-based pXRF and this is covered by a separate RMP and site-
specific procedures. 

The project will measure down hole gamma using either Geiger-Müller or NaI detector-based 
equipment or similar. Active source downhole tools are not covered in this RMP and if used will be 
under the RMP of a licenced contractor under an approved RMP.  

 

General: Radiation Dose 
When radiation is absorbed by matter it causes damage to the chemical molecules making up the 
material, and the amount of damage is proportional to the energy delivered per unit mass. Because 
radiation can ionize atoms, it can damage chemical structures in living cells, such as DNA, the 
information-carrying molecules that control what the cell does. The biological damage to living tissue 
by radiation energy is described as “dose". 
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General: Dose Units 
Radiation dose to humans is measured in units called sieverts (Sv). One (1) sievert is an extremely large 
dose, and therefore in normal situations, doses are discussed in units of millisieverts (mSv), which 
equal one-thousandth of a sievert, and micro-sieverts (µSv), which equal one millionth of a sievert. 

 

General: Radiation Dose Limits 
Radiation dose limits are based on the observed health effects in people exposed to radiation in the 
past (e.g.) Japanese atom bomb survivors, overexposed medical patients and radiologists. A dose of 1 
sievert is assumed to produce a risk of radiation-caused cancer of 5% in the exposed person's lifetime. 
Accordingly  

The International Commission on Radiological Protection (ICRP) recommends 1 Sievert of dose as the 
lifetime limit for radiation workers and, assuming fulltime work for 50 years in a "radiation job", has 
set one-fiftieth of a Sievert as the yearly dose maximum. This is equal to 20 millisieverts per year for 
radiation workers. 

 

General: Quantities and durations required to receive a 1mSv dose 
To receive a 1mSv dose requires either of the following: 

Radiation Source Quantity Inhaled 
( grams) 

Quantity Ingested 
(grams) 

Externally Exposed  
1m from a 200L drum 

(hours) 
Uranium product 0.004 14 233 
Monazite 0.03 7 29 
Uranium tailings 0.5 29 847 
Uranium Ore (800 ppm U) 1.6 143 1942 
Heavy minerals concentrate 2.4 417 1821 
Heavy minerals sand 24 3800 17241 

[Source: SA Radiation Training Workbook (2023) 
 

 

General: Example of Radiation from a Box of Drillcore 
For reference in the case of radioactive drill core, at HQ diameter at 64mm, density of 2.7 g/cm3, and 
3.6m per box, the anticipated dose rates and uranium concentrations can be estimated in the table 
below.  

 

Scenario Dose Rate 
(5cm above tray, µSv/hr) 

Uranium in Core 
( ppm ) 

Mineralised HQ diameter core 
in a core-box (3.6m) 

0.5 120 
5 1,200 

50 12,000 
[ Pers. comm. Mathieu Messeiller 24 June 2024 ref. https://www.wise-uranium.org/index.html ] 
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General: Typical Doses for Radiation Workers 
Most full-time radiation workers receive an annual dose generally less than 1 millisieverts per year. 
Typical professions are uranium miners, mineral sand mine separation plant operators, industrial 
pipeline radiographers, medical radiologists, nurses, and radiotherapy technicians. 

It has been noted that full time work on a drill rig on a mineralised uranium prospect could result in a 
dose of approximately 0.2 to 0.6 mSv in a year, depending mainly on dust control and ore grade 
(Alligator, 2023). Exploration is planned where no mineralised deposits are known. In such early-stage 
exploration and with the planned controls it is anticipated that exposures of <300 µSv/yr will occur 
including all anticipated pathways. Where ISR grade U mineralisation is discovered, the project 
methods and the RMP would be reviewed. 

 

General: Radiation Dose Delivery Pathways 
There are four possible pathways for the delivery of radiation doses to the human body that should 
be considered in any mining/exploration situation. These pathways require active control, depending 
on the circumstances. 

• Inhalation: radon and radon decay products (RDP), and airborne dust containing long-lived 
alpha activity (LLAA) 

• Ingestion: contamination on hands and face from radioactive dust and water contamination 
where that contains high concentrations of radionuclides – being transferred to mouth whilst 
eating, placing objects in the mouth and smoking. 

• External radiation (gamma radiation from mineralised drill cuttings, core, sludges or radiation 
sources), and 

• Absorption (through broken skin - cuts and abrasions). 

The potential for inhalation of radon decay progeny (RDP) will generally be low in pre-mining activities 
such as exploration. Precautions and controls will need to put in place where mineralised samples are 
placed in small, contained or poorly ventilated atmospheres. 

See activities and potential exposures below. Controls listed in section 1f.  

All routes of exposure: 

• Incidents where radioactive materials are not labelled, stored or transported correctly; 

• Situations where an accident, spill or rupture of packaging occurs and radioactive materials 
become uncontrolled; 

• Where monitoring and planning for working with radioactive materials is poor or fails to 
identify risk; 

• Where there is environmental contamination. 
 

Long Lived Alpha Activity (LLAA) & Radon Decay Product (RDP) inhalation routes of exposure: 

• Inhalation of dusts generated at the cyclone or drill collar when drilling through radioactive 
sediments; 

• Getting clothing covered in mud or dust that contains radioactive material and that material drying 
out, being disturbed and generating dusts close to the breathing zone; 

• Transferring radioactive dusts to other fabric materials such as car seats, soft furnishings and non-
work clothing ; 
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• Opening sealed bags of mineralized sample and breathing dust; 

• Using a poorly ventilated shipping container for storage of radioactive material; 

 

Ingestion: Activities posing risk when around mineralized dust/sample material 

• Eating, drinking when the hands and face have not been washed; 

• Storing drink bottles, and food in dusty areas; 

• Drinking from containers having dust that can contact the lips; 

• Hand to mouth activity including smoking/vaping, wiping, putting pens or other objects in the mouth, 
and licking lips; 

• Mouth breathing, and swallowing dust containing mucus at the back of the nose. 

 
External Radiation Gamma and X-ray routes of exposure: 

• Discovery and handling of large quantities of high-grade core samples and drill cuttings; 

• Working inside or near a core storage area containing radioactive material; 

• Using the XRF analyser; (covered by separate RMP); 

• Using a borehole logging source, (covered by Contractors RMP); 

• Keeping or transporting radioactive samples in occupied areas or in the cabin or a vehicle. 
 

Absorption: following an activity that has generated radioactive dusts and materials: 

• Getting cuts and abrasions that are filled by dirt and dust; 

• Handling of dusty clay and powdery materials causing cracking of skin and then getting 
exposed to radioactive muds and dusts; 

• Not cleaning wounds and cuts adequately. 
 

In this Project, potential inhalation and ingestion of dust containing LLAA are the most probable pathways 
for radiation dose exposure.   

 

General: Performance Requirements 
The following dose limits are applicable: 

• 1 mSv per year for a member of the public. 
• 20 mSv per year, averaged over a period of 5 consecutive calendar years, for a worker. The 

dose for a worker may not exceed 50 mSv in any one year.  
• Doses shall also be ALARA (As Low As Reasonably Achievable) with social and economic 

considerations taken into account.  
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1(b) Roles and responsibilities of relevant persons in discharging the radiation 
management plan and legal responsibilities 

 
The workforce for exploration programs on the above tenements will typically comprise between 
about 6 to 10 personnel, including geologists, field assistants, drilling contractors, earthmoving 
contractors, wireline loggers,  and ARE management.  
 
Work crews will be encouraged to stop work and notify all employees of any potential unsafe work 
practice.  
 
The company will engage SA Radiation, Kent Town, Adelaide as an external consultancy specializing in 
radiation safety management to advise, review safety and train personnel. SA Radiation will also serve 
as ARE’s interim RSO until a company representative is trained and licenced as an RSO.  
 
The RP will be Australian Rare Earths.  
 

Roles of Responsible Person (RP): 

• Compliance with legislation 
• Maintaining exposures below regulatory limits 
• Ensuring equipment, PPE supplied by company is adequate and in good working order 
• Ensuring staff are trained commensurate with risk and tasks 
• Ensuring procedures are being followed 
• Ensuring company and people are licenced where necessary e.g. XRF, downhole loggers 

and storage of > 100kg radioactive material etc. 
• Ensuring systems and monitoring equipment are adequate to manage risk 
• Ensure that all work is planned and conducted in a safe manner  
• Be aware of best practice in radiation safety 
• Seek advice on monitoring and radiation safety from specialist consultants when required  
• Ensure radiation safety is adequately resourced  
• Participate in any Incident investigations  

Roles of Radiation Safety Officer (RSO): 

• To be nominated when mineralization is intersected (80ppm U).  
• Advising ARE on changes of legislation, codes, guidelines 
• Maintain copies of radiation licences for field work teams  
• Implementing the RMP  
• Seek and attend ongoing radiation safety training and mentoring to maintain an up-to-

date and relevant understanding of radiation safety 
• Performing monitoring 
• Dosimetry records 
• Inductions, awareness training delivery 
• Observe work being carried out to assess additional measures that may be introduced 

consistent with ALARA 
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Roles of site geologist :  
• Supervise and manage all potential land disturbance, drilling, sampling 
• Ensure all equipment used in the field for monitoring radiation is operating correctly and 

has current calibration certificates 
• Manage prestart meetings to ensure that among other things all work plans for the day 

and safety topics are addressed. 

Roles for all Workers:   

• Report hazards, incidents, spillage, injury, equipment faults, sickness; 
• Are fit for work; 
• Have all their needs met with respect to vision, stature, hearing, ability to fit and wear PPE 

correctly and ability to communicate clearly; 
• Are clean shaven for employees proximal to the drill rig and in dusty conditions 
• Follow procedures; 
• Have the right to stop work if unsafe 
• Wear and use PPE correctly; 
• Have access to radiation monitoring equipment at work sites; 
• Actively involved in training, safety management, pre-start meetings, JSA discussions; 

 
The Exploration Manager, and external radiation safety consultants will approve, and reviewing the 
radiation management plan. 

 

1(c) Contractual arrangements, such as with other companies and contractors, that 
are required in discharging responsibilities under 4(b). 
 

Australian Rare Earths Pty Ltd do not have ongoing contracts which outsource/discharge 
responsibilities relating to radiation safety.   

ARE has consulted SA Radiation for guidance and drafting of this RMP and are available for future 
consultation should they be required.   

All workers for ARE employed by contractors, consultants etc. will be required to be trained, use PPE, 
have safe systems of work etc. as per any other worker. 

Should ARE employ a drill-hole logging contractor to use an active radioactive source, then ARE will 
ensure that the contractor/company and operators are licensed and that they have an up-to-date RMP 
and procedures on site. 

 

1(d) Organisational and worker competencies to meet radiation safety obligations 
including competency assessment, qualifications, induction, training, and continuing 
development and reassessment. 
 

ARE’s Chief Technical Officer has prior sedimentary uranium exploration and development experience 
in South Australia. 
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Radiation science and safety advice will be provided by SA Radiation Pty Ltd, which is a consultancy 
based at Kent Town Adelaide and includes professional staff trained and having experience and 
expertise in radiation safety and monitoring, radiation training, and radiation monitoring associated 
with sedimentary uranium. This consultancy also provides well-illustrated and comprehensive 
radiation safety training manuals (Messeiller et al., 2023). 

Training for 2-3 staff members of Australian Rare Earths staff by SA Radiation Pty Ltd is available should 
future (more advanced) exploration warrant additional training.   

All workers will be trained and inducted in relation to field work, drilling method, skills required and 
radiation risk management and the use of PPE that is specific to the work project. A module for 
radiation specific, site specific and project specific risks will be added to the usual aircore drilling 
induction. 

The geologist on site managing drilling, the Exploration Manager, and RSO will be professional 
graduates and have appropriate experience. 

Aspects of training, risk communication and ongoing safety review will routinely be addressed in daily 
prestart meetings, JSA documents and at monthly safety toolbox meetings. 

All workers will be evaluated as competent to manage safety and use PPE as required.  

Should increasing concentrations and frequencies and amounts of naturally occurring radioactive 
material (NORM) be encountered then procedures may need to be reviewed and more detailed 
training provided.  

 

1(e) Arrangements for supervision of workers. 
 

All drilling, sample handling and rehabilitation work will be supervised directly by the field geologist 
with indirect supervision by the Exploration Manager, Radiation Safety Officer, and high-level 
oversight by the Chief Technical Officer.  

 

1(f) Details of quality assurance programs for radiation sources and controls. 
 

Quality Assurance: Site Monitoring 
 

Before drilling commences, the drill site will be surveyed for any surface contamination using a fit for 
purpose, calibrated contamination meter.  Monitoring will be ongoing during drilling and again upon 
completion of the drilling and site rehabilitation.  

A similar contamination meter will be used to  screen 1.5 to 2kg calico bag samples as they are 
collected. This dose meter will have a current calibration.  

Drill holes will be surveyed with a continuous gamma probe which will measure downhole gamma 
radiation which will identify anomalous gamma activity.   
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Aircore drill samples being recovered in calico bags will also be analysed by portable XRF (having a 
separate RMP) soon after (preferably at the drill site) for the presence of naturally occurring 
radioactive elements such as uranium and thorium.  

Samples suspected of containing anomalous uranium and thorium will tested with pXRF which has an 
approx. detection limit of 4-12 ppm U and 20-40ppm Th depending on analysis count time and sample 
matrix.  

Verification of the sensitivity of analysis at lower concentrations above background will include 
reference to spectral data on the pXRF and the analysis of NORM standard reference materials (e.g. 
OREAS299, 52ppm U, OREAS120 41ppm U, OREAS100a 135ppm etc.). Where higher grades are 
encountered, OREAS standard reference materials of similar U, Th concentrations will be tested in 
routine QAQC, options include: 

• OREAS120 40.8ppm U 
• OREAS100a 135ppm U 
• OREAS121 215ppm U 
• OREAS122 423ppm U 
• OREAS123 858ppm U 
• OREAS124 1845ppm U 

 

Field data from gamma screening an pXRF on calico bag sample materials will be verified by laboratory 
analysis of selected 1.5-2kg calico bag samples. This will also provide a check on the sensitivity and 
specificity of downhole gamma readings. 

QAQC for other sources 
 

The pXRF will have checks of lights, radiation labels, tube-shutdown speed, proximity detectors and 
standard radiation scatter measurements, in addition to other matters will be tested six monthly as 
per the RMP for that equipment. 

 

Quality Assurance: Respiratory Protection Controls  
The suitability of a P2 mask having a minimum protection factor of x10 in settings where there is a 
LLAA exposure of < 2 µSv/hr (with no PPE or 0.2/hr µSv/hr with a P2 disposable mask) is expected to 
provide protection under the following dust conditions: 

• 4000ppm U in dust in air conditions (dust at 1 mg/m3) 
• 400ppm U in extreme dust in air conditions (dust at 10 mg/m3)- dust storm conditions  

Workers will be trained in the appropriate use of PPE and able to check and demonstrate that dust 
masks fit. 

If an intersection of mineralization equivalent to 5m averaging >800ppm U is encountered personal 
dosimetry and the monitoring of dust concentrations will be implemented.  
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Quality Assurance: Radiation Survey Measurement Controls  
 

The program will utilise a suitable dose rate survey meter that is calibrated annually. See section 2e 
for details.  

Exploration Drilling: Radiation Risks Requiring Management and Control 
 

Drilling will initially be looking for horizons containing anomalous uranium and then attempt 
to home-in-on and drill and discover areas containing greater uranium concentrations.  

Sedimentary uranium deposits can typically contain 200-1000ppm in situ uranium,  
substantially lower than ‘hard-rock’ uranium deposits which can contain percent level U.  

Areas to be addressed, and include: 

Administration and Planning: 
• Ensure that all legislation, codes of practice, regulatory approvals, and licenses are in 

compliance and that guidelines are followed with the intention of adopting an ALARA 
approach to managing radiation risks; 

• Make strategic selections and assessments of drilling methods, equipment, 
contractors and personnel with ongoing considerations of levels of training, safety and 
risk minimisation; 

• Expand and develop in-house expertise and expertise of contractors with competency 
assessment, training, mentoring and professional development; 

• Invest in careful site-selection for drill pads including site reconnaissance to ensure 
drill sites are in the best locations and have the optimal layout; 

• Have data and safety management systems that document procedures, risk 
assessments, pre-start meetings, job safety analyses, incident reports, monitoring 
data, contracts, communications with stakeholders, daily operational reports and 
work instructions 

• Adequately train and assess personnel in relation to radiation risk, risk communication 
and agency for workers and stakeholders to have appropriate access to risk-related 
information; 

• Provide work systems that eliminate risk and hard-engineer the elimination and 
reduction of risk before relying on PPE. 

• Have documentation systems for the recording of monitoring and site-conditions for 
drill sites and closure reports for disposal pit areas as per the SAEPA (2010) Radiation 
protection guidelines on mining in South Australia: Mineral exploration. (p.11) and 
EPEPR; 

• Carry out risk assessments that enquire into possible routes of exposure to radiation 
and that identify hierarchy of options available to control the risk and ensure those 
controls are evaluated and ALARA is applied; 
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• Routinely use and refer to professional expertise in radiation safety and the latest 
scientific, regulatory and industry-best-practice guidance information. 

Actions: 
• Sufficient sensitivity and frequency of monitoring needs to be carried out and with 

monitoring being able to be carried out at a range of workstations to detect, monitor 
and report radiation; 

• Ensure the public and workers do not come into contact with unrecognised, 
uncharacterised, insecure or unlabelled radioactive naturally occurring drilling 
samples, drill cuttings or drill-hole fluids; 

• Use tarps and containment procedures, general ‘housekeeping’ and cleaning practice 
to protect the drill-site surface from contamination from drill-hole cuttings and liquids; 

• Have drill-site monitoring and documentation systems that will be able to show the 
before and after condition of drill-sites and demonstrate radiation surveys before and 
after drilling and identify any failures in containment of drill cuttings; 

• Construct sumps so that during drilling they will have adequate size, and depth for 
sediment infill, groundwater and so they can be rehabilitated as per the EPEPR and 
SAEPA (2010) mineral exploration guidelines; 

• Ensure that site-selection for drill-pads, sumps or disposal pits eliminates or 
significantly minimises the potential for geotechnical failure or erosion causing a loss 
of containment of drill cuttings; 

• Ensure all radiation monitoring is carried out using a good methodology and calibrated 
monitoring equipment that is sufficiently sensitive and fit-for-purpose; 

• Ensure that where there is the potential for people to be exposed to naturally 
occurring radioactive materials, there is sufficient training, monitoring, 
communication and reporting to ensure that all workers understand the risk controls 
and how to identify uncontrolled risk; 

• Provide adequate supplies of new, clean, comfortable to use, and well maintained PPE 
in a range offering increasing levels of protection as may be required to be used where 
greater risks need to be controlled; 

• Ensure all workers are clean shaven and can demonstrate that respiratory protection 
devices have an apparent face-seal; and that alternative respiratory protection 
devices are available where the face seal is poor; 

• Provide wash water that is available for cleaning hands and faces prior to eating and 
drinking; 

• Have well-resourced first-aid materials;  
• Where risk-levels increase, with a potential exposure above 1mSv/yr have personal 

dosimetry monitoring, breathing zone monitoring monitoring tools available to test 
work settings to ensure that individuals are not being exposed above regulated limits, 
that PPE and other controls and choices are optimised to protect safety consistent 
with ALARA; 
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• Minimise the duration and close-proximity of workers potentially being exposed in or 
adjacent to atmospheres containing radioactive naturally occurring materials; 

• Ensure that any radiation barriers, access or proximity restriction distances, packaging 
and signage warning of the presence of radiation are adequate and durable; 

• Have shutdown, reporting, monitoring and incident response procedures in case there 
is a release of sediments and drill-hole products containing radioactive materials onto 
the land-surface at a drill-site; 

• Ensure that objects, containers, materials, clothing, vehicles etc. being taken from the 
drill-sites are not covered by dusts, muds or sediments that may be contaminated by 
radioactive materials. See section 2c in this RMP; 

• Launder work clothing separate from other materials during early-stage exploration 
drilling; 

• Have procedures related to transport of samples containing naturally containing 
radioactive materials from drill-sites to the analytical laboratory and from the 
laboratory to storage or disposal sites that include incident responses; 

• Transport of goods will meet the requirements of the Code of Practice for the Safe 
Transport of Radioactive Material; 

• Store samples in secure, cleanable settings, monitor their condition, record the 
materials stored, monitor radiation and ensure people are not exposed in the storage 
setting. 

• Have procedures to manage incidents (see section 2f) 
 

1(g) Measures to protect the security of radioactive sources including storage and 
transport. 
 

Database of Radioactive/Mineralized Samples. 
AR3 will have a database of all samples. The location of the samples at any time will also be captured 
in the database.  

The database will progressively be updated as results arrive during and after drilling. This data may 
include:  

• field screening with surface contamination meter 

• pXRF U (& Th) screening 

• downhole gamma data 

• analytical laboratory assay including for U (& Th) 

 

Security: On-site  
Depending on exploration success, potentially radioactive source materials include samples in calico 
bags and drill-cuttings in sumps or sample disposal pits. 
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The SA EPA “Radiation protection guidelines on mining in South Australia: Mineral exploration” (Feb. 
2010) specify depths below which radioactive NORM materials may be placed in drill-holes, the 
bottom of drill sumps and in disposal pits. 

Drill-sites, adjoining sumps and disposal pits need to be located on what are visually geotechnically 
stable sites away from areas susceptible to erosion. 

The SAEPA guideline recommends that any radioactive drill-hole cuttings be stored below 1m depth 
in sumps and below 2m in sample disposal pits. These sumps and pits are to be backfilled with 
compacted clean fill >1 or 2m thick respectively, excluding the required thickness of uncompacted soil 
cover. An additional consideration is that backfill material should include non-swelling clays and rock 
material as opposed to easily scoured or eroded materials like loose sands. 

Between completion of drilling and backfilling, the sumps will be fenced while the drill cutting 
sediments dry out. The water and muds in sumps may take 1 to 3 months to dry depending on the 
amount of rain and hot-weather. See section 2c for before and after radiation surveying. 

 

Security: Transport 
Two kilogram samples of drill cuttings will be in new calico bags. Up to six calico bag samples will then 
be placed in new polyweave sacks at the drill site.  Samples will be assessed and split into categories 
that will be packaged separately: 

1) Non-mineralised: and not going to the laboratory. 
2) Anomalously mineralised: to be assessed for compliant transport packaging and labelling and 

transferred to the laboratory. 

Samples from a days drilling, say 100-250 samples x 2kg may be transported within the exploration 
license area to a lay-down or staging area prior to another phase of sorting and packaging based on 
decision to send material to the laboratory and U data from the sample register before being 
transported on public roads. An initial expectation is that some 10-25% of samples drilled will be sent 
for assay at an analytical laboratory. 

Samples will be packaged such that high grade mineralized samples (~800ppm U) will be placed in the 
center of the package so that they are shielded by other samples.  The max dose measurement of the 
package will be below < 5µSv/hr at the surface and checked before sending. 
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Figure 4 General drill-sample storage, transport and disposal pathways. 
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Security: Storage 
Materials will be transported directly to the storage facilities where possible. 

Sample materials will be stored at either of these locations: 

Storage 1: Temporary Storage: Laydown or staging area in the field on the exploration area 
ground for less than one month.  

Storage 2: Un-mineralised Samples: calico bags and chip tray specimens.  

Analytical Laboratory: Samples will be retained for periods of 1-6 months until the assay data 
has been validated at a secondary laboratory and QAQC has been assessed. Laboratories 
frequently have 24/7 operations and continuous security. 

Selected laboratories must have licences and registrations that allow the handling and 
processing of radioactive material. Verifications of licensing will be made before submitting 
samples.   

Storage 3: Mineralised Sample Residues: Once mineralised samples have departed the 
exploration license area, their storage will be in a shed with a cement floor out of the weather 
and they will potentially remain in their transport packaging unless samples are being sorted 
for additional laboratory analysis. This shed will be locked, and behind secure fencing. Where 
greater than 100kg of mineralised samples  are in storage the storage will have the required 
licenses and registrations. The SAEPA (2010) ‘Radiation protection guideline on mining in 
South Australia: Mineral exploration.’ (p.15) provides additional guidance on off-site storage 
of radioactive samples. Samples and Storage Areas: require labelling and signage consistent 
with the Code of Compliance (SAEPA, 2022). 

 

1(h) Measures for lifecycle management of radioactive material including radioactive 
waste management. 

 

i - Description of applicable regulations and codes and how they will be complied with. 
 

The SAEPA (2010) ‘Radiation protection guideline on mining in South Australia: Mineral exploration.’ 
Provides guidance on disposal of radioactive waste materials generated in the course of a drilling 
program (p.10-12). Drill-sites, sumps and disposal pits and the requirements for before, during and 
after monitoring will be as per the SAEPA guideline (2010) and EPEPR requirements. 
 
Seventy-five percent of all drill cuttings and drilling slurrys will be placed in drill sumps at the time of 
drilling for burial with a layer of compacted clean fill greater than 1m thick. This may include 
anomalously radioactive materials. 
 
Where calico bags comprised of 25% drill cuttings contain radioactive/mineralized samples, they will 
be returned to the exploration licence area from the lab and placed (without sample bags and 
containers) in a disposal pit for burial with a layer of compacted clean fill greater than 2m thick. The 
disposal pit will be constructed and documented as per the SAEPA (2010) guideline and EPEPR 
requirements. 
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The lifecycle of the pXRF will be managed as per the separate ARE RMP suffice to say that pXRF 
equipment must be maintained in good working order, with the license to possess maintained and 
disposed of according to the SA RPC Act 2021 and SA Regs. 2022. 
 

1(i) Description of applicable regulations and codes and how they will be complied 
with. 
 

Definition of Radioactive Materials 
What is defined as radioactive in the context of NORM in South Australia is: 

Ores containing uranium or thorium with an activity concentration and an activity in excess 
of: 

South Australia Definition: 

1 Bq/g (80ppm U) & 2.5 kBq (U-238) 

1 Bq/g (240ppm Th) & 4.7 kBq (Th-232) 

If over only the activity concentration or activity limit it is defined as a prescribed low risk 
radioactive material in South Australia.  

Transport Definition: 

1 Bq/g (80ppm U) & 1 kBq (U-Nat) 

1 Bq/g (240ppm Th) & 1 kBq (Th-Nat) 

Surface contaminated objects (SCO) surface contamination in excess of: 

• 0.4 Bq/cm2 for beta and gamma emitters and low toxicity alpha emitters 
• 0.04 Bq/cm2 for other alpha emitters 

However, a geological sample that emits radiation at a level not more than 5 µSv/h measured at a 
distance of 10 cm from its surface is exempt (not considered radioactive), as per Schedule 4 of the 
Regulations. 

It is also useful to recognise legislated categories, thresholds or decision points for naturally occurring 
U and Th in South Australia include : 

 
Uranium 
(ppm) 

Thorium 
(ppm) 

Category 

< 80 <240 = 1 Bq/g Not radioactive in 
South Australia 

 
80-800 240-2400 Exempt under the 

Transport Code 
Radioactive in South 

Australia 
 

>800 2400 = 10 Bq/g Radioactive under 
the Transport Code 
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The applicable regulations, codes and guidelines are as follows: 

• SAEPA 2010 Radiation protection guidelines on mining in South Australia: Mineral 
exploration 

• SAEPA 2022 Code of Compliance for radiation management plans. COC-1 

• SAEPA 2023 Transport of radioactive material. Guidance Document.  

• SAEPA 2022 Code of compliance for labelling and signage of ionising radiation sources 
COC-7 

• SAEPA 2023 Portable XRF apparatus. Guideline EPA 1148/23. (see separate ARE RMP) 

• ARPANSA 2005 Code of Practice and Safety Guide. Radiation Protection and Radioactive 
Waste Management in Mining and Mineral Processing.  RSP No.9. [Amended Tables} 

• ARPANSA 2019 Code for the Safe Transport of radioactive Material. 

• ARPANSA 2020 Code for Radiation Protection in Planned Exposure Situations. 

• Radiation Protection and Control Act 2021 

• Radiation Protection and Control Regulations 2022. 

• South Australian Mining Act 1971 and Regulations 2020 

• DEM (2022) Mineral exploration PEPRs and compliance: Guidelines MG22. 

 
 

PART TWO – SA EPA Code of Compliance RMP Requirements:  
The radiation management plan must include information about the following where 
relevant to the activities being undertaken, premises or facility and subject to a 
graded approach:  
 

2(a) Details of the procedures for radiation safety and the optimisation of protection. 
 

Drill-site personnel-specific: Radiation-specific procedures 
 

PPE needed at all times at the drill-rig include: 

P2 disposable mask, gloves, high visibility workware, boots, hard hat, safety glasses, hearing 
protection 

Additional options for PPE includes protective overalls. 

Routine radiation surveys will use a handheld survey meter and contamination meter. Dose rates will 
be assessed to ensure that the external dose to anyone remains below 300 µSv/hr. 

Sample materials at greater than 80ppm need to be handled and managed as radioactive material. 

Where there is a grade-average of more than 800ppm over 5 metres or equivalent in one drill hole, 
this will trigger dust monitoring and the wearing of personal radiation dosimetry (OSL/TLD) badges. 
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1) Ample spare and replacement PPE are to be available at the drill-site so that workers can 
access new clean PPE or upgrade PPE protection levels as need arises. 

2) Are clean shaven and wearing a P2 disposable masks for employees proximal to the drill rig 
and in dusty conditions 

3) Work is carried out with the support of JSA processes and daily inductions and no person is 
permitted on site without having a prestart briefing. Radiation safety is required to be an 
ongoing matter for review and consideration in JSA and pre-start meeting agenda. And 
featured at monthly toolbox meetings. 

4) Nominated members of the drill contractor crew and field sampling crew will have access to 
gamma monitoring equipment and surface contamination meters at all times. 

5) Any member of a work crew can request a pause in drilling to survey or measure radiation 
levels in more detail in samples, on surfaces, on clothing etc. 

6) Where area monitoring or sample monitoring for radiation levels is carried out, that 
information is to be available to all workers on site. This contrasts with where personal 
radiation monitoring is carried out, the availability of that information to the individual and 
the privacy of that data is as per regulations. 

7) All workers are to commence work with unsoiled clothing and have work clothing laundered 
separate from non-workware and bedding.  

8) Where coveralls are required to keep mud and dust contamination off clothing and are heavily 
soiled (e.g. offsiders working on a sample-cyclone) these are overalls are to be removed prior 
to traveling in vehicle cabins and disposed of as per clearance test requirements. 

9) Due to the ‘personal dust cloud’ effect, any time a worker has mud or dust soiled clothing 
associated with drilling a U mineralised interval they are advised to wear the appropriate level 
of respiratory protective protection until such time as any soiled outer clothing is removed. 

10) When drilling using the aircore method and a well-mineralised interval is identified (e.g. >800 
ppm) workers are to check surface radiation levels on clothing at the end of the drill-hole and 
more regularly as appropriate. 

11) Wash water and detergents are to be provided at all locations for workers that may potentially 
encounter radioactive materials so they can wash their hands, arms and face prior to eating 
etc.  

12) Hand to mouth activity including smoking or vaping or placing any other object in the mouth 
is not permitted on drill-pads or in storage facilities containing mineralized samples. 

13) Meal-times will be planned for so that there is adequate time to wash and clean hands and 
face etc.  

14) In work areas and storage facilities for radioactive materials, signage needs to show the 
prohibition of eating, drinking or smoking other than in designated areas. 

15) Eating and drinking outside of meal-times will be precluded when there is high probability of 
high-grade intersections and after ore-grade materials have been intersected and prior to site 
clean-up. 

16) Professional radiation monitoring consultancies will be available to provide advice direct to 
the field workers and provide more -detailed monitoring services as necessary to manage 
changing conditions where there is potentially greater risk. 
 

The specific operational response levels risk-controls and particular PPE/monitoring combinations 
are addressed under Radiation Monitoring Procedures below. 
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During Drilling: Radiation Monitoring & U, Th measurement Procedures. 
 

1) Radiation levels plus U and Th concentrations will be measured, monitored and recorded as 
follows: 

a. A gamma log will be obtained for the entire hole at the end of drilling. The gamma log is 
based on a wireline Geiger-Muller or NaI type gamma probe running inside the drill-rods. 

b. A geologist and offsiders will monitor the visual appearance of cuttings and samples 
during drilling in real-time, looking for a colour-change in samples to grey or black 
colouration to indicating a change to a reducing environment and the potential for U 
mineralisation based on knowledge acquired in nearby drilling. 

c. Each calico bag will typically be monitored at the chip-logging station on the drill-site using 
a surface contamination meter within 1-2 minutes of being drilled. 

d. If the drill-rig is using 3m long drill-rods and calico bag samples are tested for every metre, 
the driller is not to continue drilling if they are ahead of the sample radiation screening by 
more than 3 samples. 

e. Where drilling a suspected mineralised horizon, the driller is not to continue drilling if they 
are ahead of the sample radiation screening by more than 2 samples, if practicable. 

f. If an elevated gamma screening value is found for a sample, drilling will pause until all 
samples drilled up to that time have been screened and any necessary upgrades to PPE 
are implemented. 

g. All anomalous 1m sample intervals in calico bags containing suspected mineralisation 
from having a dose rate survey meter reading 2x background for the hole will be analysed 
by pXRF for U and Th preferably within 30 minutes and no more than 48 hours of being 
drilled. 

h. Samples from intervals of prospective horizons and or already identified by gamma 
screening and pXRF screening will be sent to an assay laboratory for more sensitive 
analysis of U and Th. Results for laboratory U and Th are expected within 6-8 weeks and 
will be reconciled with all other data. 

i. In settings having > 800 ppm U samples over 5m or equivalent grade thickness¥, highest 
risk individuals will have personal monitoring dosimetry.  
 [¥ this could be modified by pre-start, JSA, safety-toolbox discussions and external 
radiation safety professional advice to be more proactive] 
 

The pXRF data and site radiation external dose and surface contamination surveying will be reviewed 
in real-time by the field geologist and will be reviewed daily or on request by the Exploration Manager 
or Chief Technical Officer. These reviews will have an exploration objective and a site-safety 
component to them. 

Drilling may become entirely predictable and only have the potential for the intersection of 
elevated radiation at particular depths. In that situation, with the agreement of the EM and RSO 
it may be possible to drill the un-mineralised part of the hole without additional radiation-specific 
controls but to be prepared for full implementation of radiation controls prior to approaching the 
mineralised interval. 
 
The approximate site-specific association between amounts of U (ppm) and dose at surface 
(µSv/hr) will be refined during exploration. This will take into account actual sample density, 
sample mass, moisture content, instrument being used and testing method. This will need to be 
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reviewed and refined in a site-specific manner consistent also with the sensitivity and response 
of particular monitoring equipment and size of samples being tested. Similarly, gamma-log 
downhole radiation survey values will need to be calibrated against other field measurements. 

 

Drill Rig Specific Controls 
 

Note that the hierarchy of controls in relation to aircore drilling would direct people to take measures 
prior to adding more-protective PPE control including: 

 

• Drilling Method Choice: These procedures are related to drilling to discover a roll-front-like 
sedimentary U target in a greenfield-setting where mineralisation has not yet been discovered 
and where potential dust-related radiation risk needs to be controlled. The procedures are also in 
the context of staged drilling campaigns for example drilling 5000-10,000m at each phase that 
may be the subject of a new EPEPR and method review. Exploration expects to progressively 
home-in on mineralisation and also needs to be prepared for mineralisation to be encountered at 
any time. Upon discovery of significant mineralisation in a localised setting, (say 5m >800ppm U 
or equivalent) the transition to wet-drilling methods such as rotary-mud will be considered in 
subsequent programs. Wet drilling methods have the potential to substantially lower radiation 
risk from dust emissions.  

• Planning: develop ground surface coverage plans with tarp sizes and materials and drill-pad 
layouts that will assist to prevent drill cuttings being deposited on the ground surface (see the 
next section for more detail); 

• setup the drill-rig orientation, drillers position, cyclone, logging area with the prevailing wind-
direction in mind where possible; 

• ensure that if risk increases, better trained and better skilled personnel are in key positions; 

• conduct optimal water injection down the rods and dust suppression in the cyclone to minimise 
dust generation where practical; 

• place additional height on the stack above the cyclone to disperse dusts away from workers; 

• prepare for drilling to plan to drill at a steady-pace where there is adequate time for people to 
move away from or relocate upwind of any dusty locations at regular intervals; 

• if carrying out compressed air cleaning of engine air-filters do this preferably after a mineralised 
interval has been intersected and before the wet wash-down of the rig prior to moving off the 
drill-site, not at the start of shift on a clean drill-site; 

• carry out bag-numbering/rig maintenance and any other discretionary tasks before a target 
mineralisation interval is intersected on a drill-pad; 

• Ensure that people minimise the times when they are in close-proximity to radioactive sample 
materials and where there is a choice, handle calico sample bags by the loose-neck of the bag 
rather than by lifting or cradling them. 
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In an aircore drilling setting the following classifications of workers apply to guide risk, beginning with 
greatest potential risk: 

• Anyone within 4m of the cyclone, downwind of the cyclone or handling loose-powdery drill 
cuttings. 

• Driller and other offsiders 
• Sample logging and sample sorting 

 
Where tarps or bags/buckets of drill cuttings are emptied into sumps, people are ‘running bags’ etc. 
this too would be the same category as working at the cyclone. 
 
The modification of the PPE and method responses to increase PPE and protections can be carried out 
by JSA or other review but not made weaker. 

 

2(b) Details of how radiation exposures are identified, assessed recorded and 
reported. 
 
The controls implemented are such that drilling an interval having a U grade equivalent of 5m at say 
800ppm will trigger the adoption of personal dosimetry monitoring and a safety review. 
 
What may occur in some settings is that U concentrations progressively increase or may predictably 
change with the horizon or lithology as you get closer to mineralisation while drilling a hole. Similarly, 
precautions need to also consider how to manage higher-levels of radiation that may be encountered 
unexpectedly or sooner than anticipated. 
 
One of the key assessments to apply is whether, consistent with the principle of maintaining exposures 
as low as reasonably practicable (ALARA) whether there are readily-applied controls that will reduce 
exposures and that these are always implemented. 
 
Radiation safety will be reviewed at the prestart meeting every day. This will record the previous day 
the U sample grades, PPE worn, gamma survey results and assessment of protection levels. After that 
summary and assessment for the previous day, a plan for drilling and any refinement of radiation 
safety controls for the current day will be made by the field geologist or RSO.  

 

2(c) Details of monitoring and reporting programs for the environment 
 

Drilling procedures including site radiation monitoring and photographic documentation 
before-during-after drilling: Including Area and Equipment Radiation Monitoring Procedures. 
 

Drilling management will be assisted by the use of a Tablet containing a mapping system that records 
property boundaries, tenement boundaries, proposed drill-sites, exclusion areas, and photograph and 
monitoring locations among other things.  The tablet-based satellite GPS linked drill-hole data-
management system also assists photographic site monitoring and radiation monitoring such that 
inspections, measurements and images will automatically be located in a time-stamped fashion at a 
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point on a map and regularly update network data. All monitoring on drill-sites will be recorded in this 
system. 

The drilling procedures are summarised to show the sequence of considerations and where 
monitoring work is slotted in with the program. The monitoring stages and situations where 
environmental data are produced are shown in bold text. It excludes the sampling process. 

 

1) Select drilling method: 
Factors: Once mineralised materials are encountered, methods such as rotary mud 
drilling may replace aircore drilling. The advantage of aircore drilling is sample 
recovery, speed and cost per-metre, making this a method of choice during greenfield 
exploration stages. 
 

2) Select drill pad location: 

Drill pad locations will be nominated in the EPEPR. These sites will initially be selected 
near roads and on easy-to-access sites requiring least disturbance and taking 
vegetation cover and landowner interests into account. The site will be such that 
sump areas will not be susceptible to erosion and foreseeable geotechnical failures. 

3) Drill pad layout and design: 
This will be to a general size and layout specified in the EPEPR 
 

4) Sump Design 
Designed sump size will consider hole, depth, the disposal of excess drill cuttings and 
will be constructed as per the EPEPR. 
 

5) Drill Pad Before and After Survey: [Pre-disturbance] 
After the collar peg location has been finalised and the drill-site marked with corner 
pegs and prior to equipment entering the drill area, the following will be documented: 
Photography: Six Images: 4 Images from the edge of the drill-pad looking towards the 
collar-peg looking North, East, South and West. One image from the 30m up the 
access track towards the collar or similar and one image from the collar towards the 
marked-out planned sump location. These images will show pegs that outline the 
planned drill-pad corners and sump location. 
Surface Radiation Survey: A surface contamination survey with probe at the ground-
surface level at four points. Test the collar, probable cyclone location and two points 
at the sump location. These gamma readings will be entered into the data tablet and 
will be time-stamped and geo-located as per the images. 
 

6) Drill Pad Preparation:  
As per EPEPR specifications. If necessary preferably use roller to generate a flat 
working area or access as opposed to breaking the soil. If there is any slope on the 
drill pad, the sump needs to be on the downhill side of the collar-peg and cyclone 
location. 
 

7) Drill Pad Mobilisation and Setup: [When rig is on site] 
Equipment will arrive on site in clean condition free of any accumulated mud and dirt. 
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Assess wind-direction before rig setup & start of drilling to ensure that if the rig 
orientation could be refined that as many of the sampling and drilling crew can be 
located upwind from the hole-collar location as possible.  

Place dedicated bunded tarps primarily to catch any possible hydraulic oil leaks. Place 
separate tarps around the collar and under the cyclone to catch cuttings and any 
cyclone water or muds. Create ‘turkeys nests’ as appropriate to contain any water 
from the cyclone and allow drill cuttings to be channelled to the sump. Setup a 
contained water channel from the cyclone to the sump. 

Only bring what is needed on site. Designate an area on the drill site for parking 
vehicles and the storage of cement and consumables sufficiently away from the 
cyclone and collar that it is unlikely to be dust contaminated. Ensure that any vehicles 
to be used for site-travel, medical-evacuation etc. are parked > 15m from the drill 
collar and upwind from the rig free from possible dust from the drill-rig. 
 

8) Preparation to Drill: 
All workers are to be trained, inducted and contribute to and be at the daily safety 
and operational planning pre-start meetings, JSA meetings and be actively involved 
with and contributing to radiation safety at monthly toolbox meetings.  
Complete vehicle and rig pre-starts, routine servicing, routine maintenance and 
preparations for sampling prior to drilling. The site geologist along with the driller 
assess the site preparations and readiness to drill. One of the objectives of the site 
setup is to ensure that down-hole materials are unlikely to be spilled on the site 
surface and all tarps for protecting the surface are checked for coverage and 
soundness prior to commencement. 
 
Monitoring: Take a wide-angle photo including drill-pad, rig, cyclone and sump 
locations and showing tarps in position before drilling commences. 

 

9) Preparation for dust, site drainage and ‘collaring’ the drill-hole: 
 
Ensure that prior to drilling mineralised layers that vehicle windows are closed, all 
access to vehicle cabins are minimised and choose to have a lunch break before rather 
than after where possible.  
Where aircore drilling is conducted without installing a collar any water ejected out 
of the hole will largely run from the cyclone via a contained channel to the sump. 
Installing a collar with the objective of better-controlling groundwater may be 
considered.  
Where anomalous or ore-grade mineralisation is expected below the water-table, one 
option for the drainage line from the collar and cyclone to the sump may be a shovel 
able metal chute made from say 2mm thick section of galvanised iron. 
 

10)    Drill the hole:  
 
The objective of drilling practice is to ensure that housekeeping on the drill-pad using 
tarps eliminates drill-hole cuttings and drill-hole fluids contacting the ground-surface. 
Where there is the potential for or any materials spill, it will be important to stop 
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work, contain the situation, assess whether a radiation spill has occurred. If an 
incident occurs the monitoring steps include photography, additional radiation 
monitoring and remediation planning before putting a remediation in place and 
taking additional precautionary measures to avoid a repeat occurrence.   
 
Sampling at 1m intervals will produce up to 8 kg of sample per metre. Sample will be 
split with 25% going into calico bags and 75% going into containers that will be 
emptied into base of the sump. The containers for the 75% of each metre interval will 
be either buckets or green bags which will be stored on tarps and transferred over 
tarps before being emptied to the base of the sump. 
 
Note the depth where groundwater is intersected and record on drill log. Drilling 
below the water table may generate lower dust emissions. 

Clean-up and maintenance of the tarp cover has to be ongoing and commenced at the 
earliest opportunity during drilling to ensure that materials are not dispersed and 
materials become uncontrolled or spread by foot-traffic or machinery. 

 

 
11) Run a downhole gamma survey inside the drill rods:  

 
On completion of the drill-hole to final depth a gamma survey is carried out through 
the drill rods. This survey will be a second-layer of measurement to identify any 
anomalous radiation that has been encountered in the hole. Other measurement 
on site includes the recording of radiation using a radiation survey meter on the 
calico bags and pXRF analysis of samples for U. 
 
The results of the downhole gamma survey will be processed and communicated to 
the drill crew ASAP and checked against the prior 1m interval sample-based 
measurements.  

 

12) Decommissioning of drillholes:  

Drillholes will be backfilled according to Information Sheet M21 and detailed within the 
EPEPR. All sample material which is not removed from the drill site will either be disposed 
of within the drill sump or returned to the drillhole.   

Cementing and grouting of the drillhole may be required to satisfy the M21 requirements, 
particularly if confined aquifers are intersected or if the sample material will not easily be 
returned to the drillhole.  

If cementing/grouting is used to decommission the holes, this will happen progressively 
as the drill rods are pulled out upon completion of the drillhole.  

 
13) Rig clean-up before de-mobilisation: 

All equipment leaving the drill pad that has been near the cyclone and drill collar have 
to be cleaned and washed down, with any washings being directed into the sump. 
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Surface radiation measurements on equipment will be carried out if downhole values 
> 80 ppm U were encountered.  
 

A geo-located and time-stamped record from surface monitoring of equipment and 
photographs of the site and cleaned equipment will be obtained on the data Tablet. The 
photograph and monitoring schedule is detailed below. This schedule is to ensure that as 
mineralisation concentrations increase, additional monitoring of site and rig clean-up is 
applied.  

 

Clearence Surveys include: 

 
Risk Category: < 80ppm U (based on 5 x 1m interval samples) 

• cyclone splitter accessible internal surface is visibly clean 
• (no radiation monitoring of equipment for A & B) 
• photograph the cleaned cyclone and splitter internals 
• photograph the cleaned mast and drillers control panel area of the drill rig 
• Don’t demobilise until the OK is given by the geologist and driller. 

Risk Category: > 80 ppm U (based on 5 x 1m sample interval) 

• All of the above 
• radiation survey of cyclone and machinery surfaces at rear of rig 4x readings 
• radiation survey tarp surface for each tarp before stowing on rig 
• radiation survey cleaned buckets or green bags used for sample storage if they are to 

be disposed of or taken to a new drill pad, at least test 3 bags from the most 
mineralised interval in the hole 

• radiation survey boots and clothing of the person in the dustiest work location 

 

Site clean-up records need to be logged in the daily drilling report, communicated at the prestart for 
the following day and used as a day-by-day tool to guide the more-intensive use of PPE and to review 
drilling safety. 

 
14) Tarp demobilisation and management:  

Bunding under the rig to catch leaks from fuels, hydraulics, compressors and engines 
will be separate to those used for catching drill-cuttings. Should a hydraulic leak occur 
this should be repaired and cleaned up for example before drilling resumes so that 
there is no risk of generating mixed-wastes. 
 
Tarps will be lifted, cleaned and radiation surveyed prior to transfer from the drill-site. 
The initial site clean-up will focus on ensuring materials from downhole do not visibly 
remain on the surface of the land.  Material on the surface should be removed and 
disposed of in sumps rather than allowed to mix with the soil. 

 Separate tarps and bunds will catch cuttings around the collar and washings from the 
rear of the rig. Tarps will be set-up to allow materials to be washed, tipped or 
channelled into the sump.  Foot-traffic through any accumulated cuttings is to be 
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eliminated particularly after any anomalous mineralisation has been drilled and 
before this is cleaned up. 

The rig and cyclone may be repositioned closer to the sump and with modified tarp 
cover should the rig require significant cleaning such as pressure washing. Pressure 
washing must be controlled so that it does not disperse materials in an uncontrolled 
way. 

 

15) Sump Management:  
Sumps (as per EPEPR) need to be sufficiently deep to ensure that – mineralised 
materials >80ppm U or ore-grade materials be encountered for example that 
radioactively anomalous materials from the drill-hole are going to be greater than 1m 
deep below the surface under compacted clean fill and the 1m of compacted clean fill 
will also allow for an additional layer of uncompacted soil over the sump. Only 
materials that have come from the drill-hole are to be put in the sump.  
Mineralised materials may also be disposed of in a dedicated sample disposal pit (see 
EPEPR) if there is no current drilling. Disposal pits must contain at least 2m of clean 
and compacted cover among other detailed requirements over any radioactive 
materials (p,11 RP guidelines on mining in SA: Mineral exploration. SAEPA 2010). 
Sumps will be fenced at all times and allowed to dry-out. After drying out, sumps will 
be filled such that >1m of compacted, clean fill and then a soil layer is placed on the 
sump. 
 

16) Demobilisation from Drill-site: 

All materials being taken from site will be checked using a radiation survey meter to 
ensure they are free from anomalous radiation and drilling materials, and rubbish will 
be removed from site. Plastic bags, or any other waste materials are to be disposed 
of offsite after being demonstrated to be free from radiation and cleaned as 
necessary. The site geologist and field assistant will clear all vehicles, items and 
personnel to leave site after radiation survey. (see separate section).  

17) Waste Disposal: 
In relation to any plastic bags, and used PPE, refer to p.11 RP guidelines on mining in 
SA: Mineral exploration. SAEPA 2010. The disposal of site rubbish at a municipal tip 
should be able to be verified by a receipt or photographic documentation. 

 

18) Post drilling Image and Radiation Survey: 
 

When the rig and vehicles leave the drill-site and an initial remediation involving 
cleaning off tarpaulins has been carried out a gamma-survey will make repeat 
measurements as per the before drilling locations and at a selection of any disturbed 
points having the greatest potential for spillage of drill cuttings. At least 3 radiation 
survey points will be made. 
A post drilling photo-survey identical to the before images is also carried out. 

 
19) Post Sump-Drying Survey 
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After the sump has dried, and prior to backfilling, a measurement of the 
radioactivity at the surface of the sump will be carried out if there is access for a 
gamma dose meter to be safely positioned on top of the settled muds and 
sediments. The depth to surface will be measured to ensure it is greater than 1m 
below ground level and this depth is recorded. A target depth of 1.2m will allow for 
1m of compacted clean fill and 0.2m of uncompacted soil. Where the entire drill-
hole is confirmed to have cuttings that are no more than 80ppm U, the thickness of 
compacted clean fill will not need to be > 1m. The before/after survey will still need 
to demonstrate that the site has not been contaminated. 

 
20) Post Sump-Backfill Survey 

After the sump has been filled with compacted clean fill, disturbed surfaces over the 
centreline of the sumps will be surveyed at the surface with a surface contamination 
and gamma dose meter at four locations. 

The completed sump backfill site will be photographed including the sump in the 
foreground and towards the collar and including the drill-pad area. 

 

21) Site Rehabilitation Survey 
After any additional subsequent rehabilitation, such as a stage of surface ripping of 
a drill pad area site to facilitate water infiltration and revegetation, or after a period 
of natural regeneration, additional sets of geo-located drill-pad images may be 
taken. The ripping of a drill sump location should not disturb the >1m of compacted 
fill over the sump. 

 

 

2(d) Dose constraints where applicable. 
 

Any time where it is suspected that: 

• An annual dose of 1000 µSv is possible or foreseeable in a year for person;  

then personal radiation dosimetry and dust monitoring must commence under the supervision of a 
radiation safety specialist to estimate radiation exposures and compare doses with the limit for a 
member of the public at 1mSv/year and for a radiation worker at 20mSv per year. 

 

2(e) Details of safety devices, PPE and radiation monitoring equipment. 
 

The contamination survey meter will be suited for contamination checks on hands, clothing, PPE, and 
also able to detect dose rates. The device has an open window and is capable of measuring alpha beta 
and gamma particles.  

The Ranger EXP contamination survey meter is a suitable meter for this work and details of the device 
are included below.  
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Should personal monitoring dosimetry be required, then Landauer OSL badges will be acquired as 
per the brochure below: 
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2(f) Description of incident and accident identification, response, investigation and 
reporting. 
 

Emergency Procedures 
 

In the event of an incident or emergency involving radioactive substances, implement control 
measures to minimise the exposure time of personnel to the source and maximise the distance of 
personnel from the potential source: 

• Evacuate: personnel to a safe distance from the spill or potential source of radiation. 

• Secure: the area by best means available to ensure additional exposures do not occur 

• Advise: the site supervisor and the Radiation Safety Officer, seek additional advice if 
warranted 

• Clean up: people first, then environment, then equipment and treat cleaning equipment as 
waste. Monitor waste and dispose accordingly. 

• Verify Clean-up using a site specific clearance survey 

• Record: the incident, and in the case of a spill for example include: 

o time, date and place 

o the names of persons involved 

o quantities and nature of materials involved 
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o note any dispersal of a radioactive substance 

o the duration where materials were out of control 

o probable cause of incident 

o dose estimates for workers 

 

Notifiable Incidents 
• Workers shall report incidents to their supervisor or manager immediately via phone/email 

and followed up with a written report within 48 hours of the incident occurring.  
• Notifiable incidents must be reported to the SA EPA 

 

The following incidents are foreseeable for ionizing radiation sources at Australian Rare Earths: 

• Stolen/missing XRF machine or radioactive material - orally report to regulator within 24h, 
written report within 7 days. 

• Worker or member of public exceeding annual dose limits (via misuse of an XRF or 
radioactive sources) - orally report to regulator ASAP, written report within 7 days. 

• Damage to XRF - orally reported to supervisor or manager ASAP, written report within 7 
days. 

The following incidents are foreseeable at Australian Rare Earths related to working at a drill-site: 

• A person not wearing or incorrectly wearing a dust mask or respiratory protection in a dusty 
area. This is a non-reportable incident. 
 

• Where radioactive materials may cause environmental damage (e.g. spill of uncontrolled 
radioactive materials to the environment at more than 100 times the exempt activity), the 
regulator shall be notified orally immediately, with a written report within 7 days. Specialist 
advice will also be required. 
 

• Errors in classifying materials and packages containing radioactive materials resulting in 
inappropriate storage handling, proximity of workers or members of the public and labelling. 

 

Specialist Advice 
ARE has access to the following specialist advice when dealing with potential radiation incidents:  

 

SA Radiation Pty Ltd 

Dr. Kent Gregory  0410 388 018 kent@saradiation.com.au 

Mathieu Messeiller   0490 770 110 matt@saradiation.com.au 

 

mailto:kent@saradiation.com.au
mailto:matt@saradiation.com.au
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2(g) Process and frequency for review of the radiation management plan. 
The RMP will be reviewed at the commencement of each drilling program along with the EPEPR 
documentation for the proposed work program. RMP documents will also be reviewed if the 
exploration location changes and introduces new risks such as outcrop sampling, . Similarly should 
sedimentary uranium be discovered at Overland at potential concentrations and volumes amenable 
for ISR; a review of the RMP will be triggered to allow for potential changes including: 

• Changing drill method to rotary mud drilling 
• Making the RSO position a more stand-alone safety role 
• Training and competency requirements will be reviewed 
• Rolling out personal monitoring badges to all workers at drill rigs or handling samples 
• Compiling and refining all site-specific radiation survey, downhole gamma logging, and U-

assay data to improve radiation safety. 
• Incorporating some method-related refinements to facilitate well-fluid monitoring and 

sample handling. 
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Addendum to Australian Rare Earths (ARE) Radiation Management Plan (RMP)  

Version 4.0 

Jan 29th, 2026 

C. Cockburn 

 

Introduction: AR3 has a current RMP which has been endorsed by the EPA detailing exploration 
and drilling procedures for Uranium. The project is located in South Australia within the NW 
portion of the Murray Basin. This RMP was endorsed by the EPA on August 30th 2024.  

 A RMP is required for this style of mineral exploration and is a supplement to ARE’s approved 
and pending EPEPR’s issued by Department for Energy and Mining (DEM).       

Since endorsement of ARE’s RMP on August 30th 2024 ARE has acquired additional tenure in the 
region and intends to explore these areas (Figures 1-3). Aside from the additional tenure all 
elements of the exploration program and management of mineralized sample material will 
remain the same as detailed in the endorsed RMP.   

The purpose of this addendum is to update AR3’s RMP with current EL’s and additional tenure 
for inclusion.  

 

Updates to RMP:  

Exploration Project Field locations (P.5 &6) Updated Table 1 and Figure 1&2 below.  

 

Table 1- List of Australian Rare Earths ELA’s for the Overland Project. The ELA’s will be updated 
with EL’s once granted. The location and size of the tenure is not expected to vary significantly 
from below. The Radiation Management Plan is intended to cover the below ELA’s and subsequent 
EL’s. 

ELA Name Km2 
ELA2024/22 (EL7005) Overland 995 
ELA2024/14 (EL7001) Overland 993 
ELA2024/15 (EL7003) Overland 992 

EL6678 Overland/Sheer Gold 990 
EL7079 Overland/Sedan  974 
EL7080 Overland/Sedan 972 
EL7081 Overland/Sedan 318 

 

Exploration for sedimentary uranium will take place on these relatively remote areas in pastoral, 
sheep and cattle country approximately north and south of Morgan, east of Burra and North of 
Sedan in South Australia. 



 

Figure 1- Overland project location map showing EL’s and approved/proposed EPEPRs (current 
Jan 2026).  



 

 

Figure 2 – AR3’s EPEPR 2024-027 Area (approved June 18th, 2025).  



 

Figure 3- Overland/Sedan (EL7079, 7080, 7081) area and with EPEPR boundary application area 
(29/01/2025).  
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