STEP #1 of the FRA
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Early mining methods were suitable for
tree re-colonization

No Grading
No Seeding or Fertilize
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Old Contour Jobs



Readily reverted back to trees!
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Hydroseed heavy rates of-
- Ag grasses and legumes
- Fertilizer




SMCRA interpretation led to most post mined land
being reclaimed to pasture and hayland
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But if the land is not managed in a pasture or hayland use,
then ...




Back to Forest...
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Forest Reclamation Advisory No. 8

I _lorme 2O F F Diraft

SELECTING MATERIALS FOR MINE SOIL CONSTRUCTION WHEN
ESTABLISHING FORESTS ON APPALACHIAN MINE SITES

Je=ff Skouszen, Carl Zipper, Jimm Burger, Christopher Barton, and Patrick Angel

The Forestry Reclamation Approach (FRA] is a method
for reclaiming coalmined land to forest [FRA Advisory
w2, Burger and others 2005]. The FRA is based on
research, knowledge, and experience of forest soil
scientists and reclamation practiticners. Forest
Reclamation Advisories are guidance documents that
describe state-of-the-science procedurss for mined land

reforestation (see bttp//arr.osmre.gow FRAFRA shitm).

The FRA's first step is: “create a suitable rocting medium
for good tree growth that is no less than 4 feet deep and
comprised of topsail, weatherad sandstone and/or the
est available material.” This Advisory provides
guidance on how to execute step 1 of the FRAL

Selection and placement of a suitable rooting medium is
critical for successful reforestation on surface mines.
Constructing mine soils using suitable materials
enhances and accelerates development of diverse forest
ecosystems. This Advisory is intended to inform mining
operators who are secking to re-establish native forest
4as a post-mining land wse on coal surface mines.

Background

Sail is a mixture of weathered rocks, organic material,
water, air. and lving creatures. Its groperties provide
the structural support and other resources necessary for
plant and animal life in a forest. The soil is the
foundation of a forest ecosystem. Indeed, the health

and productivity of a forest is determined by the nature
and properties of the sodl.

The esastern USAs Appalachian Mountains are among
the world's most ancient landscapes. The region’s soils
hawe develoged from the rocks that form these
landscapes owver long time pericds in response to
climate, plants and animals, and landscape position
(dernmy. 1941). Throughout the Appalachians, diverse
plant communities have evolved over millennia on these
weathered rock and soil materials [Figure 1).

Weathering is the process of changing rocks into soil-
like materials. During surface mining, unweathered
rocks are often excavated and placed on the surface as
growth media. These rocks react with air and water and
break down physically and chemically, refeasing soluble
salts and changing mirneral forms [Sencindiver and
Ammons, 2000). Plants can establish and grow in these
pre-soil materials, producing orgamnic matter to aid soil
development and making the materials more favorable
for colonizaticn by microorganisms and other plants
{dohnson and Skousen, 1995]. These processes are well
krvonwen, ocour raturally, amd can be accelerated by
reclamation activities such as fertilizing and seeding.
However, when starting with unweathered rocks, very
lonig time periods are required to produece a soil that can
supgort a plant community like the one which existed
before mining [Figure 2).
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White pine site
Index (age 50) as
a function

of rooting depth

(Torbert et al. 1988
Jour. Environ. Qual.)

WHITE PINE SITE INDEX (m)

35

30

25

20

1S

SI=22.6l+6.76,/depth
p>f =0,0002
ré =0,36

| | 1 | |

05 1.0 15 20 25 3.
MINF SOIl DFPTH (Ft)


http://www.dmme.virginia.gov/index.shtml

Kentucky

U

e
] #
(A mﬁ"-l"r“'ll’mnn










N | s "WP N el YIS } -y 4 2YEYUAY AR i
. ‘ WA VS iin ™ L 1y J & 4 TRIFESA AR
| 2 \ | S | A W ‘ Y
' d s ' . \
e
B

\; ?Sa'VQQE A”V _a”d yﬁ" T pspilyil

.‘ N \.; ‘
\ '. "'

b‘ =, . b -
b2 AL
| et A 354
,qu.¢> Sl i {43
- " 1
v






...with all the stumps, and woody debris







Rocks are also
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Native Soil in background
Brown subsoil/rock at top
Gray material lower down
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Topsoil Placement




Demonstration Plots

Gray Sandstone

Brown Sandstone




Brown Sandstone Gray Sandstone

Lower pH ~ 6.0 High pH ~ 8.0
Greater % Fines High Soluble Salts
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Native plant emergence on
fferent spoll types

40 species

21 species

6 speciles
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—CONCLUSIONS

1. Create a suitable rooting
medium. that is no less than 4 feet
deep and comprised of topsoil,
weathered sandstone and/or the
best available material



2. Topsoil is better than
brown weathered‘;s\andstone



42 Avordisurtace placement ofi
materials that are unsuitable as







* Products
—Wood, fiber and paper

e Ecosystem Service
—Water quality
—Flood control
—Erosion control
—Biodiversity
—Wildlife habitat
—Carbon seqguestration







Tree Height (ft.)

Site Index = 105 ft.

100
Site Index = 85 ft.

50

Relative $
‘Value per
acre: 8x

‘Relative $
‘Value per
acre: 1x

Relative $
‘Value per
acre; 4x

< -- Mine Soil Quality --~>

Age (years)
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