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•• TWO KEY CHALLENGES :TWO KEY CHALLENGES :
-- ENERGYENERGY -- WATERWATER

•• Energy is closely linked to climate Energy is closely linked to climate 
changechange

•• Water is multiWater is multi--faceted : quantity, faceted : quantity, 
quality, consumption quality, consumption ……

•• Demonstrating longDemonstrating long--term term 
sustainability is the key challengesustainability is the key challenge

Sustainability in 21Sustainability in 21stst Century Century ……
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Presentation OverviewPresentation Overview

•• Sustainability Sustainability –– quick definitionquick definition
•• Groundwater in the TropicsGroundwater in the Tropics

–– strong seasonality, water balance, rechargestrong seasonality, water balance, recharge
–– Case Study : Ranger uranium mine, NTCase Study : Ranger uranium mine, NT

•• Mining in the TropicsMining in the Tropics
–– environmental considerationsenvironmental considerations
–– Case Study : Rum Jungle uranium project, NTCase Study : Rum Jungle uranium project, NT

•• Groundwater and Climate RelationshipsGroundwater and Climate Relationships
–– analysis techniques, climate change issuesanalysis techniques, climate change issues

•• SummarySummary
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‘‘SustainabilitySustainability’’

•• Brundtland Commission (WCED) :Brundtland Commission (WCED) :
““to meet the needs of the present without to meet the needs of the present without 
compromising the ability of future generations compromising the ability of future generations 
to meet their needsto meet their needs””

•• In general, taken to mean ongoing resource In general, taken to mean ongoing resource 
availabiltiy, healthy environment and vibrant, availabiltiy, healthy environment and vibrant, 
strong communitiesstrong communities

•• In practice, this is hard to demonstrate, In practice, this is hard to demonstrate, 
especially quantifyespecially quantify

•• Tropical Islands : Tropical Islands : imperativeimperative
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Groundwater in the TropicsGroundwater in the Tropics

•• Groundwater resources in tropics are very Groundwater resources in tropics are very 
different to temperate and arid regionsdifferent to temperate and arid regions

•• Strong seasonal climate drives seasonal Strong seasonal climate drives seasonal 
rechargerecharge--discharge processesdischarge processes

•• Groundwater resources are dynamic Groundwater resources are dynamic –– 
responsive to climate or other driversresponsive to climate or other drivers

•• In northern Australia, groundwater behaviour In northern Australia, groundwater behaviour 
can be interpreted as can be interpreted as ‘‘oneone--dimensionaldimensional’’ : that : that 
is, mostly vertical through recharge during the is, mostly vertical through recharge during the 
‘‘wetwet’’, evapotranspiration in the , evapotranspiration in the ‘‘drydry’’
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Ranger Uranium Mine, NTRanger Uranium Mine, NT
Observation Bore 21A
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Mining in the TropicsMining in the Tropics

•• Mining is a major industry across the tropicsMining is a major industry across the tropics
•• Often adjacent to sensitive environments Often adjacent to sensitive environments 

and/or concerned communitiesand/or concerned communities
–– need for sound need for sound ““sustainabilitysustainability”” managementmanagement

•• In northern Australia, major issues include In northern Australia, major issues include 
location, mineral commodity, land use, and location, mineral commodity, land use, and 
indigenous land rightsindigenous land rights

•• Major mining projects include :Major mining projects include :
–– uranium, leaduranium, lead--zinczinc--silver, bauxite, iron ore, gold , silver, bauxite, iron ore, gold , ……
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Tropical Tropical MinesiteMinesite Water ManagementWater Management

•• In general, mines in tropical Australia are In general, mines in tropical Australia are 
not allowed to discharge not allowed to discharge minesiteminesite waters waters 
to adjacent rivers : preference is for a to adjacent rivers : preference is for a 
‘‘zerozero--releaserelease’’ water management systemwater management system

•• Water quantity is important but often the Water quantity is important but often the 
most critical issue is water qualitymost critical issue is water quality

•• There remains a significant legacy of There remains a significant legacy of 
abandoned or poorly rehabilitated minesabandoned or poorly rehabilitated mines

•• Significant debate is emerging over Significant debate is emerging over 
competition between mining / agriculturecompetition between mining / agriculture
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Ranger Water Quality RegulationRanger Water Quality Regulation
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Rum Jungle : Water QualityRum Jungle : Water Quality

•• Heavy and lasting impacts on surface waters due to Heavy and lasting impacts on surface waters due to 
mainly acid mine drainage BUTmainly acid mine drainage BUT

•• Radionuclide loads (U, 226Ra) remain poorly Radionuclide loads (U, 226Ra) remain poorly 
quantified (despite U being highly soluble in acidic, quantified (despite U being highly soluble in acidic, 
oxidised geochemical environments)oxidised geochemical environments)

•• Groundwater polluted but not Groundwater polluted but not remediatedremediated during during 
rehabilitation works rehabilitation works –– ongoing source of metalsongoing source of metals
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The Rum Jungle Legacy The Rum Jungle Legacy ……



Bora Bora Seminar : 13 Nov 2007 – Groundwater, Mining and Sustainability / 14
Institute for Sustainable Water Resources

GroundwaterGroundwater--Climate RelationshipsClimate Relationships

•• The strong seasonality of groundwater is The strong seasonality of groundwater is 
clearly linked to climate : wetclearly linked to climate : wet--dry seasonsdry seasons

•• Climate change impacts are of real concern, Climate change impacts are of real concern, 
especially for wetlands & mine rehabilitationespecially for wetlands & mine rehabilitation

•• Simple visual observation does not provide Simple visual observation does not provide 
sufficient rigour in identifying the effects of sufficient rigour in identifying the effects of 
above/below average wet seasonsabove/below average wet seasons

•• Time series statistical techniques are being Time series statistical techniques are being 
adapted for the Ranger uranium project, adapted for the Ranger uranium project, 
combined with physical modelling (combined with physical modelling (‘‘SeepWSeepW’’))
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GroundwaterGroundwater--Climate #1Climate #1
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GroundwaterGroundwater--Climate #2Climate #2
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GroundwaterGroundwater--Climate #3Climate #3
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Some Lessons So Far Some Lessons So Far ……

•• Regular and frequent monitoring is vitalRegular and frequent monitoring is vital
•• Looking for different techniques of analysis Looking for different techniques of analysis 

is critical is critical –– many options are available, need many options are available, need 
to discern the most viableto discern the most viable

•• Climate change is going to be a major Climate change is going to be a major 
concern into the future concern into the future –– especially since especially since 
groundwater resources are strongly linked groundwater resources are strongly linked 
to climateto climate--forcing conditionsforcing conditions

•• Major implications for mining and the Major implications for mining and the 
environmentenvironment
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