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Introduction

• Abandoned mine site in Idaho discharging 
acid/metals to a local creek

• Investigate biological phenomenon with potential 
to bioremediate site at a fraction of expected cost

• Perform bench scale test to understand conditions 
necessary to engineer full-scale bioremediation



Site Location



Site Details

Visible impacts



Environmental Conditions



Avoid costly active 
treatment via 
neutralization by 
“engineering” an 
apparent natural 
biological process

Iron and Aluminum Terrace (IAT)



Dynamic Trough 
Testing

Trough 1: High organics
Trough 2: Non-organic biomat
Trough 3: Anoxic
Trough 4: Oxygenated

• Valuable field performance simulation
• Observe physical limitations
• Limited environmental variations



Static Bench Test Objectives

1) The effect of metals removal and Δrate versus retention time;
2) The effect of readily available soluble carbon on algae growth

and metals removal rate;
3) The impact of daylight exposure on metals removal rate;
4) The impact of temperature on metals removal rate.



Bench Test Setup



Site Microbiology @ 1000x



Conditions vs. Removal Rate



Organics/Sunlight



Glucose/Organics/Sunlight



Organics/Darkness



Organics/Darkness/Chilled



Tray 2: Organics/Glucose Before and After



Performance Summary



Estimating IAT Retention Time



Performance vs. Retention



Estimating IAT Area



Impact of Environmental Conditions

Where 𝜑𝜑 = estimated corrected removal efficiency



Conclusions
• The bench scale test indicated viability of passive 

bioremediation of metals-impacted AMD
• Temperature change was the most impactful 

environmental design condition; the other parameters 
were relatively modest

• Detailed design information on passive bioremediation 
of AMD can be gathered from an inexpensive bench 
test (<$5,000)



Questions

djenkins@ecmconsults.com

Dave Jenkins, PE

mailto:Djenkins@ecmconsults.com
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