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Presentation outline

| » Briefly review key issues in relation to mining impacts

. » Discuss restoration goals and objectives
» Consider the importance of scale in restoration planning

' « Address the concept of sustainability in relation to restoration
* Discuss the role of models and monitoring in ecological restoration
* Present a general framework to guide the restoration of mined lands




atershed Restoration and Mined Lands — Ke
s and Challenges

Physical habitat degradation
Subsidence
Landslides, erosion

Chemieal contamination

el
- sediments
- surface waters

- groundwater
——

Ecoldgicakimpacts
- habitat loss

- vegetation

- fish and wildlife

- diversity, stabilit
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Defining Restoration Goals and Objectives

Social values

Environment

S §

. s.’

1. Politics — existing legislation, institutions, legal process

3. Environment — historical conditions, ecological feasibility

5. Economics — restoration costs and benefits

/. Social values — desired future conditions, intergenerational
considerations
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Evaluation of Alternative Restoration Plans

Social values

Environment

1. Politics — existing legislation, institutions, legal process
3. Environment — residual risk, ecosystem goods and services

5. Economics — risk:benefit analysis
/. Social values — acceptance of residual risk, valuation
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Scale Considerations

s 1. Ecological/environmental
" 2. Measurement
3. Restoration
4. Evaluation, decision-making




Sustainability

)

- Definition: persistence, stability

- Degree of continued management or
“operational footprint”

- Make use of natural processes

- Design with sustainability in mind

- Strange attractors




Ecological Restoration Objectives

Project
Evaluation

Adaptive
Management

Modeling

Monitoring




Adaptive management

Identify stakeholders, designate planning team

Framework for
’TSE:YS;C‘;EL’%;‘iaS;E?;’,:‘”"S Restoration
- human health risks .
- ecological risks Of M i ned Lan ds

Develop Alternative Restoration Plans
- define restoration goals, objectives /
- identify restoration actions

- identify performance measures

Ecological Restoration Objectives

Probability and consequences

Project [PYRMy ° Residual risks
Evaluation = . Failunle to achieve objectives
Evaluate Alternative Plans " Conee stevsil s
- feaS|blllty analysls « Forecast ecological benefits
- risk:benefit analysis - Sensitivity, uncertainty analysis  {certainty
. A gement « Design monitoring programs
- operational footprint  Variabilty, heterogenely
H « Improve models . * Model error
- stakeholder lnpUt . :T:,ise mo“ifmling - M()dellng « Measurement error
* Design research « Incomplete understanding
=
Monitoring
* Measure performance, risk endpoints
+ Spatial-temporal scales
+ Sampling design
+ Data collection, management, reporting
— Define and Implement the Preferred Plan K

Develop and Implement an Adaptive Management Plan

- monitoring program with sufficient statistical power

- decision criteria based on selected performance measures
- capability for analysis and presentation of monitoring results
- adaptive management team and charter







