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Introduction

The Martin Mine is located in
the Little Cottonwood Creek Water-
shed, the sole source of drinking wa-
ter for Craters of the Moon National
- Monument. The Martin Mine (the
. Creek Lode mining claim) was a gold
- and silver mine tlgxat operated from
1922 through 1929. The property
~ remained as an inholding within the
. Monument until 1967. At that time,
the Craters of the Moon Natural His-
~ tory Association purchased the land
and the mining claim was relin-
uished. In the early 1980's, four
shafts were closed and two buildings
“removed.

Nonetheless, mine-waste dumps
close to Little Cottonwood Creek
- remained exposed. Concern over
- potential contamination of surface
and ground water prompted the park
to initiate investigations into the wa-
ter quality of the watershed. Results
from a preliminary assessment sug-
- gested that mine waste has had a
‘minimal impact on stream water
Quality. However, analysis of waste
materials showed elevated metal
concentrations above EPA guideline.
Soil data, obtained from areas
downslope of the waste piles,
Showed elevated metal concentra-
tions relative to similar soils away
from the waste. Thus, the potential
for adverse effects was of concern.

To eliminate the potential for
ransport of waste products to the
Stream system, the park received
funding to reclaim the Martin Mine

94. On-the ground work was

K2
o

~In FY]
Performed in September, 1994 and
Completed in five days.
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Site Characteristics

The Martin Mine, at an average
elevation of 6300 feet, occupies a to-
tal area of about 3 acres within the
inner gorge and flood-prone area of
Little Cottonwood Creek. The water-
shed area of the stream above the
mine site is about one square mile.
The creek is perennial; surface flow
is maintained throughout the chan-
nel above the mine, but becomes
discontinuous below during late
summer low flow conditions. Ap-
proximately one-half mile below the
mine, the valley widens and the
stream infiltrates completely into the
alluvial fill. Here, in combination
with springs high in the watershed,
two sixty-foot deep water wells serve
as the Monument's water supply.

The ore rock is a complex of
hydrothermal quartz veins (Kuntz et
aZ 1988). Mining related distur-
bances included ?our small waste-
dumps, all within 150-feet of the ac-
tive stream channel, composed pri-
marily of hydrothermally-altered
granite and limestone; several access
roads; and the former mill founda-
tion. All other structures were re-
moved earlier and the openings
closed.

Little vegetation had established
on the waste piles despite the lack of
additional disturbance over the last
60 years, suggesting some degree of
metal toxicity and/or poor textural
qualities. Analytical data from the
waste showed tl?'xat arsenic, zinc, lead,
iron, and cadmium concentrations
were considerably higher than unaf-
fected soils nearby. Of these ele-
ments, arsenic had the highest con-




centrations ranging from 822 to 5943
mg/1. Sulfate salts, caused rimarily
by the oxidation of pyrite, formed a
crust on the surface that reduced in-
filtration but increased runoff. The
potential for acid production from
oxidation processes was believed to
be low due to the presence of calcite
in the host rock (Drever 1982). Nu-
merous rills showed that waste mate-
rials were likely being transported
from the piles to surfaces below the
piles and/or the stream. Soil sam-
ples from undisturbed ground lo-
cated below each of the waste piles
indicated that metal migration oc-
curred, particularly zinc.

Analysis of the stream water

3uality sﬁowed that electrical con-

uctivity increased below the mine
in relation to the stream water above
(Martin 1993). However, it is unclear
whether this condition is caused b
natural surface water interaction wit
hydrothermally altered rocks or with
waste materials. No metals were de-
tected above background levels in
the stream water below the mine,
nor were any metals detected in wa-
ter well samples. Synoptic storm
sampling did not take place, which
may have shown a pulse of contami-
nants being ﬂushedp into the stream
during runoff events.

Reclamation Prescriptions
Monument staff identified re-
clamation of the mine as a man-
agement priority because of the po-
tential for continued transport of
metals and sulfate salts by surface
runoff and subsequent contamina-
tion of nearby water. The Resource
Management Plan outlined the work
tasks: the water and soil investiga-
tion phase (described above), the de-
sign, implementation, and monitor-
ing phases.
he selected reclamation alter-
native included treating the waste-
rock piles on-site by: (1 storing the
waste material in areas less suscepti-
ble to local rainfall, snowmelt, and
ground water inputs. The goal of this
work was to reduce exposure of the

waste-rock to oxygen, thus dimipge
ing chemical reactions, and Minijpmy;
ing the potential for runoff eventg
transport material from the piles
surface waters; (2) recontouring
piles to stable configurationg

with the mine workings;
ilg a minimum 18-inch,
36-inch, cover of topsoil
contoured waste piles. The soj]
salvaged from adjacent sidecast ro:
fills to encourage revegetation, The

revegetation treatment includeq
and seedine
with Indian ricegrass (Oryzopsis hy
menoides) and Basin wildrye (Elymus
cinerus), early successional Species

placing straw mulch

native to the area.

Project Implementation

Heavy equipment was used to
excavate and bury the waste rock
piles, place a cover of “clean” topsoil
iles, and re
shape the sites to conform with the
surrounding landforms. To access
the sites, the abandoned mine roads

over the waste rock

required opening,including brushing
vegetation and rebuildin
of eroded road fills, an

crossing.

The work was completed in
September 1994 with funding from
the US National Park Service
(USNPS) Pacific Northwest Region
and a cooperative agreement with
the Shoshone District of the US Bu-
reau of Land Management (USBLM).
The Shoshone District provided a
Caterpillar D7 bulldozer and opera-
tor. A Hitachi 150 hydraulic excava-
tor and operator was procured
through a construction contract. A
local Boy Scout troop assisted Mon-
ument staff with seeding an
mulching. a1

Water quality monitoring wil
continue through a contract wit
Idaho State University. Vegetation
recovery monitoring will be pel‘t'
formed by monument staff; the firs
growing season will be Spring 1995

2
eliminating visual impacts associg

and (3) plsg
and up 1o
on the o

portions
the con-
struction of a temporary stream-

and specifications by the USNPS
Mining and Minerals Branch, (4)
wrote the agreement to use the
USBLM dozer, and (5) worked
with the Pacific Northwest Region
on contracting details

performed all necessary consulta-
tions, acquired all necessary per-
mits, and completed all necessary
compliance (e.g., SHPO). The
Monument wrote the Environ-
mental Assessment. Monument
staff designed the revegetation
treatment and purchased seed
and straw mulch.

: Conclusion i :

' This project addressed erosion
T(}:‘henl:icgl roblems associated

h historic mining within a sensi-

» watershed area. The area was re-
ned to near pristine conditions,

s meeting goals for managing the -
as backcountry. Project evalua-
n, design, and implementation
re completed in about four
nths, a short time interval for a
sject of this type. Heavy equip-
nt work went smoothly due to the
perience an capabilities of the
itractors. ) :

~ Additionally, this project high-
hts the effectiveness of coopera-
n between groups within the US-
S to accomplish important re-
rce management objectives. For
ample, Monument staff accom- -
shed the following tasks: i
project initiation by the inclusion

of a work statement in the Re-
source Management Plan, ;
solicited and obtained funding
from the USNPS Pacific North-

est Region, X
coordinated the following work
phases: (1) a USNPS Water Re-
sources Division preliminary as-
sessment, (2) a water quality study
through Idaho State University,
(8) the reclamation design phase

E

The following complimentary
tasks were performed by reclamation
staff of the USNPS Mining and Min-
erals Branch, who provided:
technical assistance in the form of
geomorphic evaluations, tailings
sampling, surveying for reclama-
tion design, interpretation of
sample results, reclamation de-
sign, preparation of contract spec-
ifications, and estimation of
equipment time.
o(rll-spite supervision of hea
equipment work that allowed mi-
nor modifications in reclamation
design to adapt to unseen condi-
tions at depth, thus maximizing
cost-effectiveness.

o
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