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Project Goal and Specitic Aims

e Overall goal: Identify multi-scale process-links between
biological structure and contaminant geochemistry during
phytostabilization of mine tailings.

— Evolution of tailings microbiology and geochemistry
both in the rhizosphere and in the bulk tailings over the
course of phytostabilization;

— Time- and depth-resolved measurements of tailings pore
waters (focusing on the mobility and bioavailability of
metal contaminants);

— Effects of particle-specific bioweathering processes on
metal(loid) mobility and molecular environment;

— Spatial correlations between biogenic (and geogenic)
weathering products, roots and microbial cells;

— Change in exposure and toxicity risks associated with
tailings sites in arid environments.



Biogeochemical Analyses (Chorover group)
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Molecular Microbial Analyses (Maier group)
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Site Characterization: Klondyke tailings
contaminant speciation prior to phytostabilization
(from XAS, XRD, Raman microspectroscopy)

e Pb e /n
— Plumbojarosite — Hemimorphite
PbFe,(SO,),(OH),, 7n,Si,0,(0OH),-H,O
— Pb sulfate — Zn talc
Pb3SO, (Zny gMg2)351,0,,(OH),
— Hydroxide-sorbed Pb — Zn sulfate
ZnS0O,

— Hydroxide-sorbed Zn

Hayes et al., in prep.



Klondyke tailings mesocosm experiments

115 day phytostabilization

experiment Soil
Three treatments (in triplicate)  moisture
— Tailings only (TO) probes Microsuction
— Tailings + Compost (TC) cup
— Tailings + Compost + Plants (TCP) pore water
Columns samplers

— 19 cm diameter
— 27 cm height
Tracked dynamic changes in
water content, pore water
metal(loid) distribution, leachate
composition
Pre- and post analysis of tailings
— metal speciation and bioavailability
— microbial community composition

Flow-through
TEM colloid
Sampler




Conclusions

. ® Klondyke mesocosm studies indicate effects of organic

: matter additions and plant growth on Zn, Mn and Pb
mobility.

- o Organic matter additions affect microbial community
<~ composition.

—- ® Inamended tailings, weathering of primary silicate =~ ——

johannsenite (Cal\%n(H)SizO@ to form biogenic rar
irnessite (MnV)QO,) results in Zn and Pb sorptive P

sequestration (root plaques and grain surfaces). L3

bioavailability of Zn and Mn than controls, but less

¢ Planted mesocosms showed reduced mobility and %
pronounced for Pb and Cd. AR
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Next up: Iron King NPL site mine tailings
Upscaling to larger instrumented mesocosms
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