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Red Devil Mine

Discussion Topics

Regional Setting and Brief History of the Mine
Red Devil Mine Remedial Investigation

= Geology

= Geophysical Survey

= Technical Approach

= Current Results/Additional Sampling

Fish Tissue Study
CERCLA Process and Project Timeline



Regional setting

Approximately 1,400 tons of mercury have been
produced from the region, which is ~99% of all mercury
produced from Alaska.

Red Devil Mine produced nearly 87% of all mercury
produced from Alaska.

Cinnabar is the principle ore mineral containing mercury.

Cinnabar -l

Mercury and the Kuskokwim River
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Red Devil Mine History

Red Devil Mine 1943

1943 Early Mine

1971 Mine Closes






Red Devil Mine Local Geology

Cretaceous Kuskokwim
Group

Interbedded greywacke
and shale with variable dip
between 45 and 55
degrees southwest

Locally overlain by loess
(up to 30 feet thick) and
alluvium (up to 20 feet
thick)

Dominant faults strike
northwest



Red Devil Mine Ore Deposits

Ore Minerals

Hydrothermally developed
as a result of the
northwest-trending
faulting

Mineralized veins are
mostly small and
discontinuous

Principal metallic minerals
are:
Cinnabar (HgS)
Stibnite (5b253) with
Realgar (As4S4),
Orpiment (As2S3),
Pyrite (FeS2)




Red Devil Mine Geophysical Survey

of | =— DC resistivity 3-D grid
| O  EMI calibration stafion

Direct-current resistivity and H S S
electromagnetic induction =
= Objectives:
1. Top of bedrock
2. Depth to groundwater
3. Subsurface features
that may influence
groundwater

Northing, in meters

Underground workings
= High angle shafts
= Horizontal tunnels
= High angle stopes,
predominantly trending NNW
= Workings south of RDC are the
most recent and deepest

Easting, in meters



Line 2b Morthing, in meters
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Red Devil Mine Remedial Investigation

Technical Approach

Precipitation

9% 8: T

Mine
Workings

Red Devil Creek



Red Devil Mine Rem

Sept 2010 Surface

Red Devil Creek

Surface Mining Area

Sample Locations
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B Surface Mining Area - Surface Soil

Contaminant Concentrations
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Red Devil Mine Remedial Investigation

)t 2010 Red Devil Creek
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Methylmercury most often results from microbial activity in wetlands, the water column, and sediments,

and it is the form of mercury that presents the greatest environmental risks to human health (EPA 2001).
= Methylmercury is retained in fish tissue and is the only form of mercury that biomagpnifies in aquatic food
webs (Kidd et al. 1995).




NATIONAL

PUBLIC LANDS

I0NS

|

nd Locat

a

oy

ampling Area:

Populated Places (eg Red Devil, Sleetmute, etc.)

Primary Cinnabar Deposits
BLM Sample Site (Fish/Macros) - Stream Name

® © @

015 3

Fish

6 Miles

15



Fish Samples and Anaylses

Fish Collected for Metals Analysis (June & October)

Kuskokwim River: 68 Burbot/ 86 Pike/ 21 Sheefish/ 7 Dollies/ 16 Grayling
Holitna River: 2 Burbot/ 36 Pike/ 12 Sheefish
George River: 16 Burbot/ 17 Pike/ 7 Sheefish/ 7 Grayling

Analyzed muscle and liver tissue for 19 metals on all the
fish submitted.

Aluminum, Arsenic, Boron, Barium, Beryllium, Cadmium, Chromium,
Copper, Iron, Mercury, Magnesium, Manganese, Molybdenum, Nickel,
Lead, Selenium, Strontium, Vanadium, and Zinc.
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Red Devil Mine

CERCLA Process and Project Timeline

Years 2010 and beyond

2010 2011 2012 2013 2014 2015 2016 2017

Proposed Remedial Long Term
Plan/ROD Action Monitoring

Fish .
Tissue IFISh
Sampling Telemetry
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