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Dr MuddDr Mudd’’s Background s Background ……

•• B Env Eng (Hons) from RMIT (1994)B Env Eng (Hons) from RMIT (1994)
•• 19951995--mid 2000 PhD at Vic Uni Tech mid 2000 PhD at Vic Uni Tech –– looking at looking at 

brown coal ash disposal in Latrobe Valleybrown coal ash disposal in Latrobe Valley
•• mid 2000mid 2000--early 2002 Research Fellow in Mine early 2002 Research Fellow in Mine 

Waste at Uni of QueenslandWaste at Uni of Queensland
•• Rest 2002 Rest 2002 –– Researcher/Adviser for Mirarr in Researcher/Adviser for Mirarr in 

Kakadu (Ranger, Jabiluka, expert witness to the Kakadu (Ranger, Jabiluka, expert witness to the 
Senate Inquiry) (ongoing role as adviser)Senate Inquiry) (ongoing role as adviser)

•• May 2003 to present May 2003 to present –– Env Eng academic, Env Eng academic, 
Monash UniversityMonash University



civil.eng.monash.edu.au
3

The Birth of the Nuclear Debate :The Birth of the Nuclear Debate :
Hiroshima, Aug. 6, 1945Hiroshima, Aug. 6, 1945 BowkerBowker, 1948, 1948 BowkerBowker, 1948, 1948
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Basis of this Presentation Basis of this Presentation ……

•• This presentation will present numerous This presentation will present numerous 
tables, figures, photos etc.tables, figures, photos etc.

•• The sources are (mostly) noted and The sources are (mostly) noted and 
discussed in the extended paper prepared discussed in the extended paper prepared 
for this conference & House of Reps sub.for this conference & House of Reps sub.

•• All data and information is from the public All data and information is from the public 
record (including some rather obscure record (including some rather obscure 
places and sources)places and sources)
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Presentation OverviewPresentation Overview

•• Brief History of Uranium MiningBrief History of Uranium Mining (very brief !!)(very brief !!)

•• Environmental Aspects of Uranium Mining :Environmental Aspects of Uranium Mining :
–– UNSCEAR Global Radiation DosesUNSCEAR Global Radiation Doses
–– Radon Fluxes & Loads, Gamma RadiationRadon Fluxes & Loads, Gamma Radiation
–– Water Quality Issues (Surface & Groundwater)Water Quality Issues (Surface & Groundwater)
–– Future Uranium Ore Milling IssuesFuture Uranium Ore Milling Issues
–– Oz Uranium Resources in ContextOz Uranium Resources in Context
–– RehabilitationRehabilitation
–– Environmental IssuesEnvironmental Issues

•• Summary & Synthesis of IssuesSummary & Synthesis of Issues
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Briefest History of Oz U MiningBriefest History of Oz U Mining

•• Generally considered in two main phases, Generally considered in two main phases, 
with an earlier small radium mining phase :with an earlier small radium mining phase :

–– 19061906--32 32 –– mining U ore for radium (very small U)mining U ore for radium (very small U)
–– 19501950’’ss--6060’’s s –– U mining & export to nuclear U mining & export to nuclear 

weapons and nuclear reactor programs (small)weapons and nuclear reactor programs (small)
–– 19701970’’ss--now now -- U mining & export for reactors (large)U mining & export for reactors (large)

•• Each phase has improved on environmental Each phase has improved on environmental 
management over previous approachesmanagement over previous approaches

•• Env legacy is also growing with each phaseEnv legacy is also growing with each phase
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Aussie Uranium Aussie Uranium 
Mines & Deposits Mines & Deposits ……

‘‘Top EndTop End’’
(ARR/Pine Creek (ARR/Pine Creek 
Geosyncline)Geosyncline)

SA (Stuart Shelf; SA (Stuart Shelf; 
Frome Embayment)Frome Embayment)

MKUMKU
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Production Statistics to Production Statistics to June 2005June 2005 ::
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Production Trends Over Time #2Production Trends Over Time #2
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UNSCEAR Global Radiation DosesUNSCEAR Global Radiation Doses
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Radon Fluxes : Evidence Radon Fluxes : Evidence ……

•• Many uranium deposits have no surface Many uranium deposits have no surface 
radon expressionradon expression

•• Some do, varying from subtle to substantiveSome do, varying from subtle to substantive
•• Though recognised as a major worker/ Though recognised as a major worker/ 

community radiation risk, it remains poorly community radiation risk, it remains poorly 
studied and reported in some waysstudied and reported in some ways

•• For some sites, evidence suggests lower For some sites, evidence suggests lower 
radon flux following rehabilitation, while for radon flux following rehabilitation, while for 
other sites evidence suggests increases other sites evidence suggests increases ……



civil.eng.monash.edu.au
14

Radon Flux Radon Flux ……

!!!!!!
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Gamma Radiation : More Evidence Gamma Radiation : More Evidence ……

•• Like radon, most U deposits have no or Like radon, most U deposits have no or 
minimal surface expression of gamma radminimal surface expression of gamma rad’’nn

•• Some have major gamma signaturesSome have major gamma signatures
–– eg. Ranger, Yeelirrie, Mary Kathleen, etc.eg. Ranger, Yeelirrie, Mary Kathleen, etc.

•• Others have no gamma signatureOthers have no gamma signature
–– eg. Olympic Dam, Beverley, etc.eg. Olympic Dam, Beverley, etc.

•• Evidence is somewhat patchy, but for most Evidence is somewhat patchy, but for most 
projects to date, it appears that gamma projects to date, it appears that gamma 
signatures have increased due to operationssignatures have increased due to operations
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NabarlekNabarlek
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Water is Life : Quantity & Quality IssuesWater is Life : Quantity & Quality Issues

•• Absolutely Absolutely FundamentalFundamental Issue :Issue :
•• All U deposits are constrained by either All U deposits are constrained by either 

water quantity or quality (or both)water quantity or quality (or both)
•• Degree of impacts on water resources are Degree of impacts on water resources are 

variable but always locally very significantvariable but always locally very significant
•• Strong need for extensive high quality Strong need for extensive high quality 

monitoring data monitoring data –– spatially & temporallyspatially & temporally
•• Groundwater resources are often ignored or Groundwater resources are often ignored or 

undervalued (especially for ISL)undervalued (especially for ISL)



civil.eng.monash.edu.au
18

Water is Life : Examples & Evidence Water is Life : Examples & Evidence ……

Mary Kathleen Mary Kathleen –– high seepage rates from high seepage rates from 
‘‘rehabilitatedrehabilitated’’ tailings dam impacting on creektailings dam impacting on creek
Rum Jungle Rum Jungle –– still extensive pollutants in surface still extensive pollutants in surface 
& groundwaters due to ongoing AMD& groundwaters due to ongoing AMD
Jabiluka Jabiluka –– interiminterim water management system builtwater management system built
Ranger Ranger –– clear downstream Mgclear downstream Mg--SOSO44 signature signature (U?)(U?)

Olympic Dam Olympic Dam –– impacts of GAB borefields on impacts of GAB borefields on 
springs : mistake set to be repeated (?); springs : mistake set to be repeated (?); tailingstailings ……
Beverley / Honeymoon Beverley / Honeymoon –– still no still no realreal data on data on 
public record to answer scientific concerns on GWpublic record to answer scientific concerns on GW

etc etc ……
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U Ore Milling Issues : Complexity U Ore Milling Issues : Complexity ……

•• Many potential projects are metallurgically Many potential projects are metallurgically 
difficult due to highly refractory U minerals or difficult due to highly refractory U minerals or 
the need to use different milling techniques :the need to use different milling techniques :
–– ODam expansion ODam expansion –– the 50% brannerite issuethe 50% brannerite issue
–– QLDQLD--SA depSA dep’’s s –– brannerite or davidite problemsbrannerite or davidite problems
–– WA WA –– calcretecalcrete--carnotite depcarnotite dep’’s (alkaline milling)s (alkaline milling)

•• Env costs per unit U to go up ? Env costs per unit U to go up ? eg. COeg. CO22 HH22O ??O ??
Major energy, water, rehabMajor energy, water, rehab’’n challenges n challenges ……
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Australian Uranium Resources in ContextAustralian Uranium Resources in Context

•• Although Oz has plenty of U, some facts are Although Oz has plenty of U, some facts are 
missing from the current resources debate :missing from the current resources debate :
–– Only Only one new depositone new deposit has been found since 1975has been found since 1975
–– Most increase in resources has come from Most increase in resources has come from 

detailed drilling at known projects (esp. ODam)detailed drilling at known projects (esp. ODam)
–– Most future projects have major milling problems Most future projects have major milling problems 

to overcome : often refractory or need to use less to overcome : often refractory or need to use less 
efficient alkaline millingefficient alkaline milling

–– Almost all projects do not have EIS approvals yetAlmost all projects do not have EIS approvals yet
–– Markets, project scales make new mines hard Markets, project scales make new mines hard ……
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Rehabilitation : Absolute Key ChallengeRehabilitation : Absolute Key Challenge

•• Modern community expectations (& the law) Modern community expectations (& the law) 
demand effective rehabilitationdemand effective rehabilitation

•• Based on evidence from rehabilitation of Based on evidence from rehabilitation of 
former sites, significant questions remain over former sites, significant questions remain over 
longlong--term performance; eg :term performance; eg :
–– Rum Jungle : increasing infiltration on WRDRum Jungle : increasing infiltration on WRD’’ss
–– Mary Kathleen : elevated seepage through Mary Kathleen : elevated seepage through 

tailings dam impacting on local creektailings dam impacting on local creek
–– Radium Hill : erosion & maintenance issuesRadium Hill : erosion & maintenance issues
–– Major question of criteria/standards Major question of criteria/standards ……
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Rum Jungle 2004 Rum Jungle 2004 ……Radium Hill 2001 Radium Hill 2001 ……

Yeelirrie 2003 Yeelirrie 2003 …… Ranger 2001 Ranger 2001 ……
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Other Environmental Issues Other Environmental Issues ……

•• Environmental Impact Assessments (EISEnvironmental Impact Assessments (EIS’’s)s)
–– remain a valuable historical resource of dataremain a valuable historical resource of data
–– fundamental to spend effort on baseline studiesfundamental to spend effort on baseline studies

•• Environmental Reporting :Environmental Reporting :
–– many U & other mining companies fail to report many U & other mining companies fail to report 

full mining data consistently, full mining data consistently, esp. waste rockesp. waste rock
•• Financial aspects, especially rehab. BondsFinancial aspects, especially rehab. Bonds
•• State policies against new U mines State policies against new U mines ……
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Energy & COEnergy & CO22 ‘‘CostsCosts’’ …… eg. O Dameg. O Dam
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Summary & Synthesis of IssuesSummary & Synthesis of Issues

•• Uranium mining will continue to be a major & Uranium mining will continue to be a major & 
divisive issuedivisive issue

•• Detailed understanding of data is required by all Detailed understanding of data is required by all 
sides : desperate need for sides : desperate need for real datareal data (not just hope)(not just hope)

•• Moral positions are legitimateMoral positions are legitimate
•• Any potential future uranium mine in Australia Any potential future uranium mine in Australia 

will face a number of difficult challenges :will face a number of difficult challenges :
–– water, energy, rehab, significant community water, energy, rehab, significant community 

opposition, politics, opposition, politics, markets, markets, project viability, etc :project viability, etc :
History is a great teacher in that regard History is a great teacher in that regard ……
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