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Reclamation of two kyanite mine
tailings ponds using different
surface topographies
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Historically, mine known for Rutile (TiO) — From 1960’s to mid 1980’s site mined for
extracted in early 1900’s by Tiffany’s & kyanite; used in refractory brick and on
many museums worldwide have crystals space shuttle heat shield

from site
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Google Earth - 02/23/2024 33°44'13"N 82°31'27"W
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3’ Peizometers installed in ETP in 2003
Dry by 2008

ETP1:AB, C

2 sets of wells installed
3/2011
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5/22/2023 — Surrounded by trees




Elevation relative to North Edge of ETP (m)

0,0

5,0

10,0

15,0

20,0

35,0

Cross Section of East Tailings Pond from North to South

\ DP-14

34 DP-16  pp.1g S

— ETP2-A

Relative Elevation of Ground Surface (m)

=== Depth to Base of Tailings (m)

30,5

Depth to Water Table (m) Sp 2010

100 200 300 400 500 600 700 800
Distance across ETP from North Edge to South Dam (m)




Oct 11, 2019, ETP;
sampling for soil
carbon.

2019 - ETP Organic layer



Organic % VS Elevation
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* Based on density of plant cover
and predominant species (Weeping
lovegrass), the soil covered WTP
was scheduled to have ridge and
furrows installed with lime and

Plant Species seeded in WTP in 1996

Common name Latin name

organic matter (straw)

. ope Sericea lespedeza Lespedeza cuneata
Incor p 0 rate d ’ t h en fe rt | I 1Z€ d an d Weeping lovegrass Eragrostos curvula
seeded with 11 seed mix in summer Common Bermudagrass Cynodon dactylon
1 9 9 6 i Carpet grass Axonopus compressus
Clovers Trifolium spp.
Deertongue Panicum clandestinum
° PlanS were revised by enginee rs Foxtail Millett Setaria italica
Japanese Millet Echinochloa crusgalli
an d 2/3 Of t h € WTP su rfa CE€ Was Pearl Millet Pennisetum glaucum

only scarified approximately 1-2”
deep, limed, fertilized and seeded.
Straw mulch cover with asphalt
tacking.

Rescuegrass Bromus catharticus

Sorghum Sorghum bicolor




Initial Reclamation of
western portion of
WTP in 1994

Eastern 1/3 end of WTP
October 1994

Highly acidic seeps and
water flowing from WTP.



WTP —-lower 1/3
filled with tailings
from small TP, RAF
with lime & straw
incorporated. Then
fertilizer, seed and
straw mulch layer




WEST TAILINGS

POND -WTP
RAF _réclahqatigh'-_ \ Approx.
| _tree\s.:predomm.?_tg i{ 17 ac

= e e (6.9 ha)
~ Soil veneer; scarified .
~ reclamation — grasses
~and herbaceous plants &

02/2019
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https://earth.google.com/web/@33.73713618,-82.52541393,182.47026792a,569.78994415d,35y,356.86381868h,0t,0r
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WTP Species from non-tree area 2022

Weeping lovegrass Eragrostis curvula
Sericea lespedeza Lespedeza cunaeta
c . Prairie Fleabane Erigeron strigosus
Plant SpECIES seeded WTP in Carolina Desert-chicory Pyrrhopappus carolinianus
1996 and 1999 Small's ragwort Packera anonyma
Dogfennel Eupatorium capillifolium
Common name Latin name Purpletop vervain Verbena bonariensis
Sericea lespedeza Lespedeza cuneata Maypop Passiflora incarnata
Weeping lovegrass Eragrostos curvula Japanese chess Bromus japonicus
Common Bermudagrass Cynodon dactylon Sawtook blackberry  Rubus argutus
Late Boneset Eupatorium seratinum
Carpet grass Axonopus compressus
. Bushy Bluestem Andropogon glomeratus
Clovers Trifolium spp. .
] . Bihiagrass Paspalum notatum
Deertongue Panicum clandestinum Horseweed e R e
Foxtail Millett Setaria italica e Juncus effusus
Japanes.e Millet Echln.ochloa crusgalli Eastern gamagrass Tripsacum dactyloides
Pearl Millet Pennisetum glaucum Clasping Venus's looking glass Triodanis perfoliata
Rescuegrass Bromus catharticus
STl SRR WTP Species within Tree area 2022
Wax myrtle Morella cerifera
Loblolly pine Pinus taeda
Princess Tree Paulownia tomentosa
Sweetgum Liquidambar styraciflua
Black Willow Salix nigra
Rocky mountain juniper Juniperus scopulorum
Pitch Pine Pinus rigida
American Sycamore Platanus occidentalis
Eastern Red Cedar Juniperus virginiana

Common Persimmon  Diospyros virginiana



Conclusions

Ridge and Furrows in tailings (RAF) improved surface
RO water quality and upper soil horizons.

RAF diverted near surface flow and RO to vertical
infiltration; then, vegetation increased
evapotranspiration & lowered TP water table.

RAF provided for volunteer establishment of tree
species.

In wetter areas and areas with more trees, increased
organic Carbon in soil horizon.




Conclusions

WTP - Surface veneer of soil & no RAF, provided for
volunteer grasses and herb establishment only.

Only 2 of original 11 planted species remain, but
now in excess of 17 grass and herbaceous species
(15 volunteer, some native)

No trees were planted; at least 10 tree species now
in TPs- mixed conifer and deciduous.
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