
risk-based inventory of mining waste 
EU legislation, assessment, methods and implementation  

 

Gyozo Jordan 

SOURCE 

PATHWAY 

RECEPTOR 

European Commission 

Inventory of Closed Waste Facilities Working Group 

 

Technical Adaptation Committee of Directive 2006/21/EC 

 IMPACTMIN FINAL EVENT 27-28 November 2012, Luleå, Sweden 



MINE WASTE DIRECTIVE – INVENTORY 

DIRECTIVE preparation 

DIRECTIVE guidance 

DIRECTIVE implementation 
A COMPLETE CYCLE 



AJKA  2010. October 04. 



the solution: Risk Assessment 

EU Mine Waste Directive (2006): risk-based inventory mine waste sites 
(ARTICLE 20) 

Risk Assessment (RA):  

(1)hazard characterisation  

(2) toxicity analysis 

(3)contaminant transport 

(4)exposure assessment 

(5) risk characterization 

(6) risk management 

SOURCE  

 

PATHWAY 

RECEPTOR 

mine & 

waste 

dump 

water & 

sediment 

humans 

ecosyst. 

RECEPTOR 

Contamination Risk=  

(probability of contamination) x (significance of toxic impacts) 



     

1. Risk-based  

 - Source –  Pathway –  Receptor 

 - Risk ranking 

 - Major exposure rutes (SW, GW, AIR, DC) 

 - Uncertainty: high risk (precautonary principle) 

 

2. Verification, Monitoring 

Risk Assessment – principles & conditions 
 

3. Efficient – Tiered Approach 

 - Tier 0: pre-selection (screening) 

 - Tier 1: selection (ranking) 

 - Tier 2: assessment 



Pre-selection  

 

preliminary risk assessment 

Tier 0. 

 



Pre-selection preliminary risk assessment 



Pre-selection Protocol 

 1 Known Impact 

 9 Source 

 4 Pathway 

 4 Receptor 

















VERIFICATION:      Field Work & Observation 



Selection  

 

risk ranking  

Tier 1. 

 



Specific parameters – REMEDIATION 

• Was there remediation? 
 

• Is the remediation completed? 

 

• Is the remediation successful? 

 

Selection risk classification 







Results web presentation 







SCIENTIFIC RESEARCH 

GEOCHEMISTRY, MODELLING, DECISIONS Research Group 



COMPETITIVE FUND PROJECTS     3 EU, 1 international 

1. EU TECHNICAL ASSISTANCE IN TURKEY PROJECT 
 risk-based inventory for the Mine Waste Directive 

SOURCE 

PATHWAY 

RECEPTOR 



COMPETITIVE FUND PROJECTS     3 EU, 1 international 

4. MOROCCO-HUNGARY BILATERAL PROJECT 
    climate zones: mine contamination mobility 



RESEARCH PROJECTS        16 projects 

1. CONTAMINATION RISK ASSESSMENT (RA) 
    a decision support tool 



Q10: topographic slope Q11: distance to surface water course 

Q15: distance to settlement Risk-based site ranking (local thresholds) 



CONTRACTED PROJECTS     3 government contracts 

2. INERT MINING WASTE 
    geochemical classification in Hungary  



INTERNATIONAL CO-OPERATION PROJECTS            4 projects 

1. GEMAS PROJECT 
     geochemical mapping of soils in Europe 
  2211 samples: agricultural soil, 2118 samples: grazing land soil (32 countries)  

C. Reimann, P. Caritat, The GEMAS Project Team (G. Jordan), 2011. New soil composition data for Europe and 
Australia: demonstrating comparability, identifying continental-scale processes and learning lessons for global 
geochemical mapping. Science of Total Environment (in press) 



INTERNATIONAL CO-OPERATION PROJECTS            4 projects 

4. URGE PROJECT 
    urban geochemistry in Europe 
      urban soil geochemical survey 

    

     

   

  



INTERNATIONAL CO-OPERATION PROJECTS            4 projects 

4. URGE PROJECT 
    urban geochemistry in Europe 
      attic dust geochemical survey 

    

     

    

    



RESEARCH PROJECTS        16 projects 

2. CONTAMINATION MOBILITY 
    field & lab leaching tests  

     ANC, EPA 1310, EPA 1320, TCLP (EPA 1311), NAG and ABA tests for  

     mine waste toxic element mobility assessment  

        



RESEARCH PROJECTS        16 projects 

2. CONTAMINATION MOBILITY 
    field & lab leaching tests  

     ANC, EPA 1310, EPA 1320, TCLP (EPA 1311), NAG and ABA 

     tests for mine waste toxic element mobility assessment.  
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RESEARCH PROJECTS        16 projects 

3. CONTAMINATION TRANSPORT 
    transport & reaction modelling 
    geochemical reaction modelling  

  



RESEARCH PROJECTS        16 projects 

7. TIME SERIES ANALYSIS 
    environmental dynamics & prediction 

     

H. Nagy, Z. Szabó, G. Jordan, C. Szabó, Á. Horváth, A. Kiss, 2011. Time variations of 222Rn concentration and air 
exchange rates in a Hungarian cave. Isotopes in Environmental & Health Studies (in press) 



RESEARCH PROJECTS        16 projects 

4. CONTAMINATION DEPOSITION 
    human & ecosystems 
    Human & Ecosystem health: MEDICAL GEOLOGY 

       

        



RESEARCH PROJECTS        16 projects 

4. CONTAMINATION DEPOSITION 
    human & ecosystems 
    Ecosystem receptors: FLOODPLAIN GEOCHEMISTRY  

       

        

   



RESEARCH PROJECTS        16 projects 

9. CATASTROPHE RESPONSE 
    RED MUD spill in Ajka 2010 

MOBILE GIS TECH 
development and application  


