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The Problem of Abandoned Mines Methods of Investigation - A Multi-Disciplinary Approach Science-Based Strategies for
Historical mining activities in the western U.S. have resulted Determine Sources of Bk s e Define Pre-Mining Conditions WaterShed ReStoratlon

In contaminated stream reaches in the headwaters of more Acidic Drainage
than forty percent of the watersheds in and west of the | P ;
Rocky Mountains. Acidic drainage and elevated metal
concentrations affect water quality and the biota that live in
these stream reaches, thereby damaging aquatic and riparian
habitats, impacting human health, limiting recreational use,
and lessening the aesthetic qualities of our public lands.
Weathering of waste rock associated with inactive mines is
one of the major sources of metals, but natural sources also
affect the watersheds. The Abandoned Mine Lands (AML)
Initiative is a collaborative U.S. Department of Interior -

A S SRR e L TS 5
< -,:,‘?__, : ‘@q,f S N o pH LEVELS LESS THAN 5.0
) Ay S A 2 A5 STREAMS

T e # ol : _ ST

Successful watershed-scale restoration strategies should
be developed with a knowledge of the topography,
climate, geology, hydrology, and biological habitat
needs of the specific environment. An understanding of
the physical, geochemical, hydrologic, and biological
processes must be articulated to the public in a way that
balances human technical capabilities, economic
limitations, and realistic restoration goals and
timeframes. USGS scientists are working directly with
stakeholders, including local and state agencies, private
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e Create an Integrated science database for use by the | TR * " ** e Determine feasible restoration scenarios for
public, private entities, and government agencies to i Y L i aquatic and riparian habitats
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provides a detailed picture Products are posted on our AML website:
Symbols of metal loading in Cement
depict waters Creek, Colorado

http://amli.usgs.gov/amli/
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Map of the Bouldér watershed sowing ranking of
dumps for removal on a priority basis (red sites are 301
highest priority, green sites need not be removed)

Geologic Setting

Ground water fracture
flow studies using
airborne conductivity

Benthic Biomass

Mapped Lineaments in the Vicinity of Basin Creek Mine Adult Trout

Jefferson and Lewis & Clark Counties, Montana

Winter Trout

Relationship between pH and metal concentrations

| released by weathering of different mineral deposit Evaluate Aquatic and ASSESS_ SUitab_le
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The |eve_| Of_ erosion determines the rock type and _ . E ‘ z The 1906 photograph of the Eureka reach of the upper Animas River shows what the habitat conditions
mineralization exposed at the surface. Exposed rock o Determine pre-mmmg Watershed . ¢ Fish and benthic invertebrates were in the reach before significant milling production occurred at Eureka. Multi-disclipinary studies of the
. .. . ... . £ were less abundant and metal stratigraphy in the Eureka reach below the Eureka mill site indicate that the dumping of mill tailings into
type and mineralization, in turn, controls water-rock conditions to allow establishment of b bioaccumulation was greater 3% the valley caused up to one meter of aggregation of stream gravels, destruction of the willow carrs that
i i i S = : - . s o el S i | - | = provided stream bank stability, and accumulation of phytotoxic levels of metals in the sediments. This
interaction and resultant water ChemIStry real IStiC restoration gO&lS . at mlnlng-lmpacted _S|tes In Geologic map of B e AN | resulted in the elimination of viable trout habitat in the impacted stream reach. Restoration will require
the upper Animas River Luttrell Pit area & Q. oo Siek removal or isolation of these phytotoxic sediments so that the riparian habitat can be restored before trout

watershed, Colorado can return to the reach.



