Urban soil

Agricultural soil
Forast soil

Sediment
other soils
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Transport to Metastable phases Permanent phases
sediments as trace metal sources as geologic trace metal sinks
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PREFERRED
OPTION

FULL OR
PARTIAL
REUSE

ECOSYSTEM CONSIDERATIONS
Environmental values
Species diversity, abundance
and function
Economic value current condition
Identify ecosystems services

-

SOCIAL CONSIDERATIONS
Food safety/Food Security
Current use
Economic value current condition
Clean water
Benefits of mining development
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|

CONSIDER LEVEL OF ‘ACCEPTABLE’ CHANGE
CONSIDER ACCEPTABLE CHANGE RELATIVE TO IDENTIFIED BENEFITS

1

COMPARE ACCEPTABILITY OF CHANGE WITH
LIKELIHOOD AND MAGNITUDE OF CHANGE

Inform
matrix
development

1

USE LEOPOLD (like) MATRIX TO ASSESS
LIKELIHOOD AND MAGNITUDE OF CHANGE OF EACH OPTION

1

ENGINEERING AND ENVIRONMENTAL CONSIDERATIONS,

SOLUTIONS AND INNOVATIONS
EMPLOY NUMERICAL ASSESSMENT (e.g. Kizil & Muller, 2011)

Consider land stability, seismic activity, topography, geography, rock type rainfall,
dispersal/containment, plume generation, currents, upwelling, limitations for future use,

recovery potential
*Consider data quality used in models and model reliability
CONSIDER LOW RISK DESIGN OPTIONS AND INNOVATION
Geotechnical tailings modifications (e.g. paste production)

1 1

1

1

DAM/POND STORAGE

IMPOUNDMENT/
STORAGE

UNDERGROUND

RIVERINE TAILINGS
DISPOSAL

MARINE TAILINGS
DISPOSAL




Sediment Porewater




Hg/MeHg toxic effect in cell
Transcription Translation
inhibition  inhibition
Hgl DNA —» mRNA —» Protein

MeH;
. DNA damage, inhibition of cell division

Inhibition of enzyme activity
L%} Mannitol
Internal Hg enzymatic methylation

Intracellular
Hg/MeHg resistant/tolerance sequestration

Hg/MeHg detoxification

Volatilisation Reduction

Outer lipid membrane

Extracellula

Me,Hg Hg?*_» Hg® sequestration




