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• Mines have a large impact on their sites

• Disturbed land, waste, employment

• Post mine land use (PMLU) plans develop new uses that 
maintain employment and rehabilitate the land

• Using value drivers at the mine site, e.g., water, land, material

• Sustainable PMLU plans need a holistic view

• Some PMLU activities will interfere with others

• Some PMLU activities will reinforce others

• Five key value streams:  Land, Water, Waste, Carbon and 
Energy, Social

Background
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• Integrate extensive data to simulate processes and interactions 
across the five value streams

• Identify opportunities that eliminate waste and rehabilitate 
land

• Identify gaps in knowledge

• Improve understanding of the business ecosystem

• Restrict projects and project starts based on resources available

• Simulate alternative options quickly and simply to inform PMLU 
decisions

• Support investment decisions

Advantages
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Conceptual vision of sustainable PMLU plan

Figure 3 from Anderson et al 2023, “Creating Shared Value and Positive Legacies from a Transitional Working Landscape in Panama”
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Green Engine project

Muhlbauer 2019, www.thegreenengine.co.za
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PMLU planning process

▪ Entry of site level 
and project data 
information

▪ Iterative basket 
assessment / 
modelling of key 
parameters to 
determine effect 
on resource base 
and value created

▪ Definition of 
values derived
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• Circular economy

• Waste to product

• Waste to land

• Non-mineral waste

• Reprocess tailings

• Green Energy

• Solar farm

• Wind park

• Biomass feedstock

• Energy storage (mine shaft)

• Nature-based solution

• Social development

• Agricultural crops

• Greenhouse

• Livestock

• Residential

• Tourism/education

• Commercial

• Other

• Anthropogenic aquifer

• Backfill open pit

• Flood soils

Supported projects
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• Land area (GIS)

• Open pit

• Tailings

• Waste rock facilities

• Processing areas

• Open land – steep

• Open land – flat or moderate

• Disturbed land

• % built infrastructure

• Jobs displaced

• Water

• Contaminated groundwater 
abstraction

• Contaminated runoff capture

• Rainfall runoff capture

• Groundwater rights

• Surface water rights

• Potable water stored

• Waste water stored

• Gray water stored

• Waste rock and materials

Mine site characteristics
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• Linked Excel spreadsheet

• Default values for all variables

Entry of site and project data
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Sample input page
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Model overview
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Land model
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Water model
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• Multiple projects may demand the same resources

• Fresh water demand priorities:
1. People – residential and tourism

2. Livestock

3. Forestry nursery and greenhouse

4. Crops

5. Commercial

• Productive land priorities:
1. Farming

2. Residential

3. Tourism

4. Commercial

Resource allocation
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Selecting projects to simulate
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Turning projects on/setting parameters
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Simulation dashboard
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Not enough fresh water
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• Evaluates whether meeting objectives (not $ value)

• On a 0-1 scale, but also show each component

• Example basket’s value = 0.8

Value
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• Set targets for:

• Social: Jobs

• Social: Houses with electricity

• Land: Repurposed

• Land: Open developed

• Land: Biodiversity

• Water: Treatment avoided

• Waste converted to product

• Energy Produced

• Carbon abated

• Carbon credits

• For each value stream:

• Define relevance

• Define focus areas

• Product gives our ambition

• I.e., desired distribution

• Basket distribution is 
determined against targets

• Value is goodness of fit of 
basket to ambition

Method for determining value
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Questions?
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