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Guidance Document Framework

• Provides a framework for Front End Loading (FEL) 

engineering for improved conceptualization of cover 

system design, construction, performance, and monitoring

• Context for Climate:

• Developing realistic conceptual understanding for what  cover 

system cans achieve in terms of climate.

• Context for management of oxygen and water

• Developing  realistic conceptual understanding of what cover 

systems can achieve in terms of site specific geochemistry and 

evolution of pore water seepage.

• Context for Landforms

• Developing a realistic conceptual understanding for what a cover 

system can achieve in terms of landform constraints.

• Geomorphic approach to landform design does not imply

reducing slopes, concave etc.
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Front End Load Engineering

ImplementationFeasibilityPre-feasibilityPre-concept
Operation & post 

implementation 

review

Identify and evaluate options Design and materialize options

Current approach: 

• Use of average climate 

• Unrealistic expectation for O2 and H2O management

• Lack of appreciation for linkage between covers and landform

By the time you get to site-specific detailed numerical modelling to 

support cover system design, you are very often already in a ‘box’ 

that severely limits alternatives
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Getting out of the Box

Current typical approach makes one think they are functioning “here”

When in reality they 

are functioning 

“here”
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Front End Load Engineering

ImplementationFeasibilityPre-feasibilityPre-concept
Operation & post 

implementation 

review

Identify and evaluate options Design and materialize options

Pre-concept
Concept Pre-feasibility Feasibility Implementation

Operation & post 

implementation 

review

Enhance conceptualization of cover system design 

ie. implement FEL engineering:

• Prior to starting modelling and more complex analyses.

• Allows us to start modelling from a more refined/ directed place.

• Emphasis is the theory needs to be put to practice.
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Cover System Design Approach

Cover Systems… a Continuum of Performance

Link to being realistic about what cover can 

achieve in terms of site specific geochemistry and 

evolution of pore-water seepage

But… What does that mean in terms of informing on 

engineering and design?
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Climate Controls

Arid Temperate Tropical

NP

O2

Erosion
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Cover System Alternatives

General overview of cover system alternatives 

and their function.
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Seasonality

Average approach will very often lead to 

misinterpretation of cover system performance.

─ Koppen-Geiger seasonality to address this

A more appropriate climate framework that leads 

us to more realistic expectations for what a cover 

system can achieve and/or the most appropriate 

cover system

Rapid ability for users to drill down to what 

concerns them and the issues facing their sites.

Each junction of the decision tree referenced in 

text for users to seek clarification on the 

questions.
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Decision Tree Tool

• Yukon Site: Currently Dsc

Cold: Dry Summer, Cold Summer
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Decision Tree Tool

• Yukon Site: Currently Dsc

Cold: Dry Summer, Cold Summer

Managing Net Percolation Managing Oxygen
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Decision Tree Tool

• Yukon Site: Currently Dsc

Cold: Dry Summer, Cold Summer



Integrated Mine Waste Management and Closure Services

Specialists in Geochemistry and Unsaturated Zone Hydrology

Decision Tree Tool

• Yukon Site: Currently Dsc

Cold: Dry Summer, Cold Summer
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Decision Tree Tool

• WR surface

➢ “prepared”

Enhanced Store and Release

B0 – Base Case Cover System
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Decision Tree Tool

• 0.25m Till – T2

➢ “finer-textured”

➢ “loose”

• WR surface

➢ “prepared”

• 0.75m Till-T1

➢ “Coarser-textured”

➢ “loose”

B0 – Base Case Cover System
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Decision Tree Tool

• 0.25m Till – T2

➢ “finer-textured”

➢ “loose”

• WR surface

➢ “prepared”

• 0.75m Till-T1

➢ “Coarser-textured”

➢ “loose”

B0 – Base Case Cover System

• WR surface

➢ “prepared”

➢ 2H:1V

B0 – Base Case Landform Design

- w/o enhanced conceptualization

and linkage to cover system
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Decision Tree Tool

• 0.25m Till – T2

➢ “finer-textured”

➢ “loose”

• WR surface

➢ “prepared”

• 0.75m Till-T1

➢ “Coarser-textured”

➢ “loose”

B0 – Base Case Cover System

• Landform Design w/ Enhanced Conceptualization

➢ Toe and/or elevation constraints

➢ Constructability

➢ Geotechnical stability

➢ Geomorphic stability

➢ Stakeholder expectations

➢ etc.

• WR surface

➢ “prepared”

➢ 2.75H:1V

• Potential “Trade-Offs”…

➢ Re-visit expectations / commitments?

➢ Change design (cost? delays?)

➢ Additional water treatment?

➢ Move infrastructure  (cost? delays?)

➢ etc.
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Decision Tree Tool

• 0.25m Till – T2

➢ “finer-textured”

➢ “loose”

• WR surface

➢ “prepared”

• 0.75m Till-T1

➢ “Coarser-textured”

➢ “loose”

B0 – Base Case Cover System

• WR surface

➢ “prepared”

➢ 2.75H:1V

• Potential “Trade-Offs”…

➢ Re-visit expectations / commitments?

➢ Change design (cost? delays?)

➢ Additional water treatment?

➢ Move infrastructure  (cost? delays?)

➢ etc.

Moisture Store-and Release
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Where to get this

http://www.inap.com.au



Integrated Mine Waste Management and Closure Services

Specialists in Geochemistry and Unsaturated Zone Hydrology

O'Kane Consultants

Rainbow of Hope for 

Children

Habitat for Humanity 

Initiative

O’Kane Consultants are Proud Supporters of the:


