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Context

® A long history of mining in Europe has left a legac
waste in various forms.

® Certain minerals present within this waste are h
to people and the environment.

® Governments, Agencies and Industr
effective way of mapping mine waste

®* The same situations are me
Central Africa (e.g. Shinka
RD Congo)
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Previos udies - MINEO

o

« MINEO was an EC 5th
Framework R & D projec

* The aim was to deve
test Hyperspectra
analysis tools i
context

*Fo



Introduction — Rheidol Valley

* The Rheidol Valley, in Mid Wales, contains many old
mines

* Mine waste is exposed at surface and benea
e Leaching is occurring

« This process results in red and ye
minerals

* It is this diversity of miner
make this area challenc
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Study Site
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Geology

* Mineralisation within the Rheidol Valley occ
within lower Palaeozoic host rocks

* Mineralisation consists of the sulphid
(FeS,), chalcopyrite (CuFeS )),
sphalerite (ZnS)

» East North East - trending
for lead and zinc
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Mining History — Rheidol Valley

* Production was constan
1750-1917

» Sphalerite princi
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Drainage — Rheidol Mine
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» Drainage waters flow fro
two adits

» They collect into
stream and are
through a fi




Intervention example: reed bed filter
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Geochemical Analysis

« Water sampled before and after the reed bed filter
shows only a limited increase in pH from 3.42 to 4
and reduction in heavy metal amounts (Pb from
357 mg/l, Zn from 12.9 to 9.8 mg/l)

 The influence of the mine on the Rive
evident in the concentration of zinc
downstream of the mine site

» This concentration is gre
EQS limit for Zn in we
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HyMap Data

Sensor used is HyMap t'
* Hyperspectral Airborne Scanner
* 126 Bands
* Wavelength region 0.45 - 2.5 um
* Bandwidth between 15 and 20 ni
Pixel size between 3 and 1C
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Rheidol Valley
HyMap and field spectra
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HyMap mosaic
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Methodology

Hyperspectral Processing

Apparent Reflectance Spatial/Spectral Browsing
MNF Spectral Data Reduction

PPl Spatial Data Reduction

n-D Visualization of Endmembers

Identification

e

» Atmospheric
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Methodology Cont...

* Visual Inspection of end members
e Comparison with field spectra
« SAM classification

» Physically based

> Uses n-dime
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End-members: image spectra
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SAM classifications
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Mine Waste Classification

&) %1 Zoom [3x]

Mine waste of
differing
mineralogy
discriminated
using
hyperspectral
imagery and field
spectra
(geochemical
analysis still
needed for
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Conclusions

* In this work, we used the spectral signatures of end-member
extracted from the image data for discrimination

« Classifications were then based on these image refer
spectra

e Field and laboratory spectra will continue to

e Further verification will then be carried
geochemical analysis*

* A suite of “materials” of intere
specific spectral library*

* work still carrying on...
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Thank you
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