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Radiation Management Plan – Matilda Minerals Ltd 
 
1. Introduction 
 
The proposed mineral sands production operation at Andranangoo Creek West and 
Lethbridge Bay West on Melville Island in the Northern Territory of Australia requires a 
radiation management plan (RMP) for the handling and disposal of any materials classified 
as ‘radioactive’ under NT Government legislation.   

This RMP proposes a programme of monitoring that covers all aspects of NT legislation and 
applicable Federal legislation in regard to radiation health and safety, transport, storage, 
export and waste management.   

All reject sand arising from the process of separation of heavy minerals will be placed 
directly back into the pit excavation, on a continuous basis.  Transport of the mineral sands 
for export will be by truck to a storage shed at Port Melville, for shipping.  The mineral sands 
material is rated as EXEMPT under the transport code. 

There is no provision for emergency procedures, as ionising radiation levels are so low 
there is no possibility that a radiation emergency could arise.  There is no requirement for a 
controlled area.   
Mining, processing and rehabilitation methods for the project are described in the Draft 
Environmental Impact Statement (URS November 2005).   

 

2. Baseline Monitoring 
A baseline survey was conducted by On Site Technology Pty Ltd (OST) to: 

• Determine existing levels of radiation in the operational area; and  

• Establish long term monitoring locations for gamma radiation, soil radon flux 
measurements and atmospheric radon concentrations.   

The baseline work was only carried out at Andranangoo Creek because of access 
restrictions and time limitations.  The baseline survey was undertaken in October, 2005, and 
the results presented in OST report 05054 dated 30th November, 2005 (Appendix 1).  The 
equipment used in the baseline survey is listed in Appendix 2.  

Gamma exposures measured are conservatively estimated to be less than 1 mSv/a 
(milliSievert/annum) above background, which is the level allowed for exposure to members 
of the public.   Radon emanation rates have been measured in the area of the mineral 
sands deposits, and also at the proposed plant and camp area, located on the tertiary 
plateau.   

The levels measured showed that the background radon gas emanation from the soils at 
the camp area is within the range of world and Australian normal emanation rates.  It is 
notable that the background radon gas emanation from soils in the plateau area is higher 
than the rates measured at the mineral sands deposit areas on the beach.   

The results (at 95% confidence interval) indicated levels soil radon flux levels of 0.01 to 
0.04 Bq/m2/s on the plateau, compared with 0.00 to 0.01 Bq/m2/s in the sand plain area.   

 

3. Monitoring Programme 
The source of ionising radiation in the mineral sands is the natural uranium and thorium 
incorporated into the molecular structure of the minerals.   



This RMP is designed with the prime objective of ensuring that no employees are exposed 
to ionising radiation exceeding the limit for workers, and to adhere to the ALARA (as low as 
reasonably achievable) principle.   
The equipment proposed for the operational monitoring programme is listed in Appendix 3.  

 
Area Gamma Monitoring 
Area gamma monitoring will be conducted every three months in and around the mine and 
mill, at various locations to be determined after full plant design has been fixed.  Monitoring 
will also be undertaken at the mine sites prior to mining and after rehabilitation of the mined 
areas.    
Measurements are to be made with sensitive portable gamma monitors, and over three 
months with TLD (Thermo Luminescent Dosimeter) monitors at selected locations.  Hand 
held meters will be calibrated annually at a laboratory approved by the Victorian Health 
Department Radiation Control Branch. 

 
Personal Gamma Monitoring 
Workers expected to receive the maximum exposure will wear TLD monitoring devices on 
all shifts worked throughout the year.  For other workers, each employee category will be 
randomly monitored.  Monitors will be issued for a period of three months.    

It is unlikely that monitoring on the mine site itself will be necessary, but this will be 
evaluated during the mining operation to see if there are unusually high radiation levels in 
the mine excavation. 
When not in use the TLD monitors will be stored in an area with radiation levels similar to 
the natural background in the area.  Monitors received from the TLD service will be issued 
as soon as they arrive, and the used monitors will be collected and returned to the service 
promptly for assessment. 

 
Position Air Sampling 
Environmental dust levels will be checked following the commencement of mining 
operations.  Sampling will be for a minimum of 100 hours at a flow rate of 70 L/min 
minimum.  Assessment will be gravimetric with the beginning and final dry weight of the filter 
measured.   

Gross alpha measurements will be made on the filter samples, determined from small 
(about 37 mm disks) punched out of the main filter.  Similar monitoring will be conducted 
inside the separation plant, at locations to be determined.  This monitoring will be reviewed 
after six months of sampling to see whether further monitoring will be required. 

 
Personal Air Sampling 
Monitoring of personal air samples for radioactivity is not considered necessary unless 
nuisance dust levels are seen to rise above the limit of 10 mg/m3.    If such measurements 
are deemed to be necessary, they will be conducted in accordance with the appropriate 
Australian Standard (AS3640). 

 
 
 



Radon Monitoring 
Environmental radon monitoring will be conducted for the first six months of operation of the 
mine and separation plant, at locations similar to those used for environmental dust 
sampling.    

These will be measured with passive TED (Track Etch Dosimeters) radon monitors and 
after six months an assessment will be made about the usefulness of continuing such 
monitoring. 

 
Radio-nuclides in Ground Water 
Ground water samples will be taken from boreholes (in positions to be determined) at the 
commencement and following completion of mining, and annually.  The samples would be 
analysed for radium 226, radium 228 and potassium.  In addition the pre-mining analysis 
would include uranium and thorium.   
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List of equipment for Baseline Radiation Monitoring 

Equipment Purpose 

Geiger-Mueller meter with 
sensitivity 0.01 µSv/hr 
Ludlum Model 19 or 

similar 

Area Gamma Monitoring 

Alpha counting chamber 
with solid state detector 

and counter/timer 
Canberra /EG&G Ortec 

Gross Alpha Counting 

High Volume Sampler 
Control Engineering 

/Ecotech 
Positional Air Sampling 

TLD  Personal Gamma Monitoring 

 

 

 

 

 

 

 

 

 



 

 

 

APPENDIX 3 

 

 

Summary of Operational Monitoring Programme 

Property Measured  Frequency Technique 

Uranium and thorium 
Content of Mined 
Material, Concentrate 
and Waste 

Monthly ICPMS 
measurement in 
Laboratory  

Gamma Radiation 

Personal Exposure 

3 monthly continuous wearing period 
for designated workers              
Selected period of three months not 
continuous for selected workers in 
other categories 

TLD monitoring 
from ARPANSA or 
other supplier of 
TLD Services 

Gamma Monitoring  

Area 

Annually at selected locations on the 
mine of mill site 

Pre and Post mining on a 25 metre 
grid over the mineralized zone and 
100 metre spacing over other areas. 

Monitoring at base of mine pit before 
and after disposal of waste from the 
Stage 2 dry separation plant  

Sensitive Gamma 
radiation Meters 

Radio-nuclides in Air 

Positional 

Monthly at selected sites surrounding 
the mine and mill 

Two days per quarter in plant 
buildings 

High volume air 
samplers at 70 litres 
per minute for 100 
hours 

Radio-nuclides in 
Ground Water 

Annually at selected bore sites or open 
water 

Assess for radium 
226 and radium 228 
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