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Why Care About Conductivity?

e Aquatic habitat degradation linked to
conductivity

— Is it the ions or salinity?

* Moving towards conductivity regulation

— EPA has proposed limits
e 300 uS/cm in Appalachia




Current Approaches...
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A Role for Passive Treatment?

 The scope of passive treatment has
continually broadened since its inception

* Treatment wetlands
* OLCs
* ALDs
e SAPS
* Bioreactors

e Co-treatment
o P77
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Methodology

 Defined “passive biological treatment” as
systems with a significant biotic component

e Literature search for:
— Wetlands
— Oxidation ponds

— Vertical flow bioreactors (i.e., RAPS, SAPS, etc.)




Methodology

 Peer-reviewed journals
— Google Scholar & WorldCat

 Proceedings
— IMWA

Search

Your search

returned zero
results!

— WVMDTF
— ASSMR & ASMR

Hoping for “extraneous” data!

T _ JORSE CHAM B 2004
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Results

e 9 publications in peer-reviewed journals

e 18 studies in conference proceedings

— Some with multiple systems
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“Wetlands / Ponds”
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“Vertical Flow Bioreactors”
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Sulfate Reduction

 Theory matching results
— 27-37% decrease in conductivity possible with
typical AMD

e Replacing all sulfate with bicarbonate

e Further reduction possible with metals to form metals
sulfides

— Up to 44% decrease noted




Limestone

Limestone-free reduced conductivity better

— Only 1 of 16 systems without limestone caused
increase in conductivity

— 4 of 5 top conductivity reducers were limestone
free
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Design Challenges

e Sulfate reduction is primary possibility

— However 30-40% decrease in conductivity is max
predicted by stoichiometry

* And max noted in our review

* How to maximize for conductivity removal
without losing critical metal treatment?




Issues and Challenges

Low pH drainage may be better fit

— Bicarbonate reaction with H+

Net alkaline drainage may be more difficult

Seasonality

Discharge sources




s it Really Conductivity?

e SC/ sulfate correlation has been noted...but...

— Elevated conductivity persists but metals are in
sediments

— “islands” of reaches with good water quality, high
conductivity, but low richness/diversity

— Impacts of unsteady treatment

* Years to rebound




Issues with Regulating Conductivity

 The toxicity of ions is not equal

 Regional baseline conductivity profiles are
quite variable

e Competitive inhibition (e.g. Ca%*vs. Zn%*)
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