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The Magela Creek is located in the tropical monsoonal belt of Australia, which is 
characterised by contrasting wet (December to March) and dry (April to November) seasons. 
Magela Creek drains a catchment of which about half of the total area lies upstream of the 
open-cut Ranger uranium mine. The main risk identified for ecosystems surrounding this 
mine site is from dispersion of mine waste waters during the wet season. Monitoring of 
biological indicator organisms, water quality (physical and chemical) and radionuclide 
concentrations in surface water, groundwater and biota is conducted upstream and 
downstream of the Ranger mine to measure possible environmental impacts of mining. Of 
special interest is the radionuclide radium-226, as it is predicted to dominate the effective 
dose to members of the critical group (i.e. the Aboriginal population living downstream of the 
mining site) resulting from any release of waters from the minesite, in particular through 
intake of food items such as freshwater mussels and fish. Receiving water standards for 
radium-226 have been set for the mine on the basis of radiological dose assessments in 
accordance with the recommendations of the International Commission on Radiological 
Protection (ICRP 1996). It is proposed in this paper to compare trigger values based on ICRP 
recommendations with trigger values developed in line with the philosophy of the new 
Australian Water Quality Guidelines (ANZECC & ARMCANZ 2000). Total Ra-226 activity 
concentrations were determined in Magela creek both upstream and downstream of the 
Ranger uranium mine, using alpha spectrometry with a detection limit of about 0.5 mBq/L. 
According to the new Water Quality Guidelines site-specific trigger values for total Ra-226 
activity concentrations were statistically derived from a reference dataset. They are intended 
to provide an early warning system for the management of a pollutant source for the purpose 
of environmental protection of downstream ecosystems.  
 
 
 


