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Cutting to the chase...
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Presentation Overview

Background — why the need for the study
Conceptual model

Methods — instrumentation and sampling
Results and Discussion

Conclusion
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Background

 The objective of this study was to show that
unsaturated coal reject piles stored on an

alluvial fan were not a selenium leaching risk
at the Willow Creek Mine

 Permit condition to move CR piles placed
between 2005 and 2006

e Basis for concern from prediction studies

— Including lab and field based kinetic tests
designed to maximize weathering rates
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Background

The WCM is a metallurgical coal mine

Located in the western Canadian rockies,
north-east British Columbia

Surrounding the coal seams are sandstones,
shales, siltstones and mudstones

CRs produced by density separation methods
— organic flotation reagents not used
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Background
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Background

Legend
# Approx. Location of CR Wells (not surveyed)
2. Surface Water Monitoring Station
@ Groundwater Monitoring Well
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Conceptual Model

Waste rock Dumps
Coal Reject Dump - Waste rock dumps located approx.
- Coal rejects- well sorted material, 2km upstream of Willow Creek fan
highly heterogeneous due to - Main source of SO, and Se to —22——»
depositional nature. Willow Creek
- Likely low permeability units from
compaction

Willow Creek
Sand & Gravel Aquifer - Primary source of SO, to groundwater
- Alluvial fan deposits, Runoff system
heterogeneous nature, med- Low Infiltration (seasonal) - Ultimate SO, source is from upstream
high K, interspersed with Low evaporation (seasonal) waste rock dumps
lower K (silty-sand) units i) CR2 CR1 2
- Semi- confined; some areas @ @ oé 8/‘ g
overlain by silty-sand units § H o, 7.1 High Runoff from
. steep topography

nnnnn AL TE Tl

GWWH4 (up-gradient of CR)
- Highest groundwater
concentrations of SO,

CR Gas Monitoring wells
- Gas monitoring data indicates anaerobic

& conditions present

1 GWW?2 (down-gradient of CR) - Low oxygen concentrations plus microbial

1 - Lower concentrations of Se : community can reduce Se to less mobile forms
| - Spikes in SO, data- possibly | . . . T T T
due to freshet effects .

Bedrock
- LowK
- Limited infiltration
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Presenter
Presentation Notes
Water flows from right to left
Likely low infiltration due to fine grained nature of materials
CR holes = SRK
GWW holes = previous
Water table
Se and SO4 from weathering of waste rock from upper elevations
Se and SO4 diverge in GWW8



Conceptual Model

 Behaviour of selenium under neutral pH is
dependent on redox

 Generally, the more reducing, the less soluble
selenium becomes
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Methods

e Operational data (n = 69)
— Composition, ABA
* Permit application (n = 44)

— Composition, ABA, mineralogy, humidity cells, field
barrel tests, and MWMP

* |nstrumentation and sampling
— CMTs to monitor gas and temperature

— Aspectic grab samples for microbial community
characterization (cultivation for presence/absence)
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Instrumentation
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Instrumentation
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Results: Geochemistry

Non-PAG material with relatively low sulfide
sulfur (~0.16%)

Selenium content approximately 2.6 mg/kg,
which is consistent with other coal in BC, but high
relative to typical sandstone (0.05 mg/kg) and
shale (0.6 mg/kg).

Selenium and sulphur correlated in solids
—r=0.45; 99% confidence = 0.31

Plus mineralogy, leach tests, previous experience
indicate Se and SO, from same source
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Results:
Gas Composition & Temperature

Oxygen (%) Carbon Dioxide (%) Temperature (°C)
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Back to the first slide....
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e WAQC2 sulfate and selenium well correlated (r = 0.85; 99% confidence)

e GWWS sulfate and selenium not correlated (r = -0.3)
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Conclusions

e Conceptual model supported

e Sub-oxic zones in the unsaturated CR piles
support microbial community capable of
selenate reduction to more immobile forms

e Recommendation to leave the piles in place
and not disturb established biogeochemical
conditions
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