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Site Setting and Background
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Nelson Tunnel

* Historical silver mining district (1890s - 1970s)

» EPA Superfund site located in Creede, COLORADO
southwestern CO (70 o
0 ?
* Acid mine drainage (cadmium, copper, lead, Detail @ L\{ @
manganese, zinc%
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LR!'O Grande ~ © -

@ | River .| [

* ~20 million gallons of metals-impacted mine water __ -
impounded%n historical mine workings/tunnels _\wﬁ

* Discharge to West Willow Creek at consistent 350

gallons per minute A |
N L RIO GRANDE = MINERAL
* Interim Remedy - Bypass Adit 20 MILES NATIONAL | COUNTY
—_— FOREST
* Final Remedy ' Pagosa
- . it Durango Springs
* Active Mine Water Treatment/Discharge? ; ® ®

* Passive Mine Water Treatment/Discharge?

¢ Underdrain?
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Feasibility Study Purpose
and Design




PRINCIPAL STUDY QUESTIONS

-
What is the What is the water
hydraulic What is the quality flow path in the
conductivity of the of the groundwater AFZ below the
AFZ beneath the within the AFZ? Nelson Tunnel
Nelson Tunnel? mine pools?
-
_— Aquifer Testin
Drilling and . 8
: and Water Tracer Study
Geophysics :
Sampling
\_

What is the source of water feeding the Nelson Tunnel pools?
Can we divert it/discharge it without costly treatment?
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Underground Drilling

Workshop Drilling ~ N e
. (%
- LOcation (WS-1) ™~ SulfurJunction %,
o e Drilling Location K"'\__

/ g NELSON/COMMODORE 5 LEVEL PLAN

] 500 1000 & DELINEATES MINE POOL AREAS
[—_———— -
SCALE INFEET =

Boring Location Approx. Heading Approx. Tilt Total NQ Length | Total HQ Length
(deg.) (deg.) (ft) (ft)
Workshop 88 25 423 395
_ Sulfur Junction 58 25 282 282
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Aquifer Testing and Groundwater Sampling

130
by Air-Lift Start
. . o 120
Air Lift Test 3 Air-Lift Restart
2 110
Solid 2-inch diameter PVC casing © —
Compressed from 0-320 feet down borehole. 'q_) 100 Air-Lift Stop
AirIn 3 90
sg
3 c 80
.'... E
. : = 70
Air-Water Q
. © 60
Mixture Out e
© 50 L
= Air-Lift Pause
40
- I EaE s e s e s . IS IS IS IS S DS D e s s . 7.. 74 79 79 7. 70-; 7?.' Z 7. 76\ Z }6‘ N 7) ;d’ 7&
0.020-slotted 2-inch diameter PVC RN NN SN SN SN SN SN N

screen from 320-380 feet down borehole.

Bentonite plug set above shale trap
(thickness approximate).

g
Yage

Shale trap set around outer
diameter of PVC casing.

Extent of HQ coring (382 feet).

Extent of NQ coring (423 feet).

Diagram not to scale.
Vertical dimension is exaggerated.
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Pumping rate (Q) =22 gpm
Drawdown (s) = 30.58 feet
Transmissivity (T) = 144.25 feet?/day

Hydraulic conductivity (K) =
1.5- 2.4 feet/day.
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Water Sampling Results

WS-1 Low-Flow Pump Test
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Tracer Study

[ e Sduie s TNSEENROREE 2 sodees 0 b
* Injection of fluorescein dye and
lithium chloride tracers into WS-1

* Monitoring and sampling (sondes,
charcoal samplers, and
servosippers)
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Commodore Level 5

Detection after ~460 hrs
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3D Model and Potential
Sub-Nelson Flow Paths

Materials

Material
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Principal Study Questions

What is the hydraulic
conductivity of the AFZ?

& What is the quality of the
b~ | groundwater within the AFZ?

L5 ',_t '-‘ "’._9-1'..._. (] ‘_ 'w'- " '-_

D

1.5-2.4 feet/day though it | { Preliminary results indicate (£ ¥ 4 Sub-Nelson AFZ and Upper
likely varies along the .« wateris impacted before it _ Mine Pool are likely
length of the AFZ. enters the pool system. j hydraulically connected.

f"-h..-

: Potential area with higher | . ' b Results may have been
4 hydraulic conductivity and |- . affected by airlifting
groundwater flow? process.

Is an underdrain a viable final =
remedy for the site?

o Possibly...

o Additional work needed

M.—-——
-
L —’

- 2, il

Exact flow path(s) are still
not entirely understood.

Potentially significant,
deeper, lateral flow paths
may exist.

- ’% [
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Additional data is being
collected.
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Thank you to our partners and collaborators.

Vo United States
\__/ EPA Environmental Protection
\’ Agency
“%" COLORADO
& ‘“,

Hazardous Materials

GMST

MINE REPAIR & MAINTENANCE
PTHENT OF AGRICOY:

& Waste Management Division : >
Department of Public Health & Environment / Sc h n a b e ’

ENGINEERING

COLORADO

Division of Reclamation,
Mining and Safety

Department of Natural Resources
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