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Introduction




Key Topics

Igitizing historical maps allows for modern
interpretation of fluid connections.

| 2. Opportunities for future research made
ssible by modern ma
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Background
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he rnge color of th spill ws éauée
by iron oxides and hydroxides along with
sulfur.
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Background

The visual impact of the spill was
immediate, but the plume was quickly
diluted over a few days with few long-
term effects (Roberts, 2016).

Image Credit: Mountain Studies Institute, Scott
Roberts 2016




Background

However, an estimated 5.4 million
gallons of AMD are released from
32 sources in the Bonita Peak
Region Every Day. (EPA, 2016)

The first effort to manage this was
installation of bulkheads (concrete
plugs) in major tunnels starting in
the 1990s.
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cbat D draiag, a
treatment plant was installed and
management of the bulkheads is

r Terry Tunnel Bulkhead



Background

Bulkheads- Barriers placed inside
a mine to prevent or limit the flow SR b A2 A
of water, allowing heavy metals to [ERSESAETREIR RISl L 0 )
precipitate inside of the mine. N DG o

Water Bulkhead
inside of
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Problem Statement

To best manage AMD dralnage in the Bonita Peak Reglon
the internal workings and connections of the mines, and

their geologic context must be understood. |




Problem Statement

6,392 historical mine maps have been cataloged by

the San Juan Historical Society.
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Problem Statement

3,530 of those maps are of the Sunnyside, Mogul, Gold

King, Red and Bonita, and Gold Prince mines.
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Mogul No 1 Level Map
(1940s)
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Surface Shaft
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Control Points

Mine Portal

First, features that can be identified on the surface
are found on the historical maps.
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Next, these points are matched to their real-world ol
locations (georeferencing). Lo 2 e



Methods |
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Vector Trace of Mine Level

In GIS software, a polygon of the mine level is
created.



‘r

Using real world elevations and estimates of tunnel =

height, 2D plygons are then brought int
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Results

Mogul Mine

Gold King Mine

Red and Bonita Mine
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Results
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No-1 Level is estimated to be
above the Mine Pool

-

Expected' Flow Direction of
Brenneman Shaft Water =
3 ' v-":_",’;—“ ‘ ;
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Gold Prince Mine
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Upper Sunnyside Mine




=
R —

—

Results .~

T

Upper Sunnyside Mine

Water from Gold Prince will flow
into Sunnyside Mine Pool
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Sunnyside Mine

Bulkheads=| 0 |

Interpreted

Flow Direction = —

Water from Terry Portal is
chemically different from the rest
of the Sunnyside Pool.
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Results

Sunnyside Mine

Bonita Peak

Tunnels are NOT filled with [
water at this time. —
=




Results

Sunnyside Mine

Bonita Peak

|
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Terry Tunnel

Saturated Mine Pool (1990s)
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Results

Gold King Mine

Gold King No 7 Portal
Where the spill occurred




Red and Bonita Mine

American Tunnel




American Tunnel Bulkheads




Gold King Mine

Gold King Mine

Bonita Peak

Sunnyside Mine
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Gold King Mine

Bonita Peak

AT3 Bulkhead AT2 Bulkhead incomplete Gold King Mine ATI Bulkhead

Spur of American Tunnel
W



Gold King Mine

Bonita Peak

Sunnyside F-Level Drill Hole
Minimum of 370 feet between Mines

AT3 Bulkhead AT2 Bulkhead AT1 Bulkhead
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Gold King Mine

Bonita Peak

Inferred @ B
Current Mine POO[ Vertical Scale Exaggerated 1.2x

1982 Mine Pool

Known Mine Pool Elevations



“Bonita Fault” Inferred Path

75-Degree Dip At Surface
Bonita Peak

Gold King Mine
+ Faults

4-Inch Fault Gouge
+ 2 Foot Fractures
Reported on maps

61 Degree Fracture Sets
+ Vein Structures

Vertical Scale Exaggerated 1.2x
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Red and Bonita

Red and Bonita Mine




Note: position of minor shafts are
approximated for view angle

Gold King Mine

Red and Bonita

54—

Red and Bonita Mine
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Red and Bonita

Red and Bonita Mine

1,023 Feet
Horizontal Distance




Red and Bonita

Red and Bonita Mine

454 Feet
Vertical Distance
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Certain levels, specifically in the Sunnyside
Mine have no surface reference points.

16,400 N

16,000 N

To georeference these layers the grid system
created by Sunnyside Gold Corporation must be
used.
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Error @I
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To simplify the mapplng process layers were %

assumed as flat.

1 1000 N

Elevations of |nter|or levels were based on map
data, which was often £20 feet off current

values.
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Discussion
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Potentlal Ways to M|n|m|ze Error
 Projection Systems (NAD 1927)
 Ground Truthing Points (GPS/Drone)
 Constraining SCGS Grid System (USLM

Moultrie)
* Cross checking with geologic maps and

cross sections
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Discussion

Geology:

Fault Mapping, 2D
and 3D

.....




Future Work

Geology:

* Fault Mapping

e Structural analysis
(fracture/joint data)
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Discussion

Future Work

Geology:
Fault Mapping
Structural analysis
Data on chemical and roc
composition
Groundwater Analysis
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Geologic History: ol B 1R
- Formation of the Silverton Caldera -~ _ &, A
- Multiple detailed geophysics &% © 7 |
reports exist in the San Juan WA 0y
Historical Society Archives . RS
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