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Forestry Reclamation Approach (FRA)Forestry Reclamation Approach (FRA)

1. Select the best tree growth medium

2. Replace 4-6’ of tree growth medium 
using low compaction final grading 

3. Plant tree-compatible ground cover

4. Plant native hardwood trees

5. Use proper tree planting techniques 



FRA STEP 1FRA STEP 1
Select the best tree growth mediumSelect the best tree growth medium

1) Topsoil and subsoil including organic 
material

2) Brown weathered sandstone2) Brown weathered sandstone

3) Gray sandstone/shale

4) Shale









FRA Step 2FRA Step 2
R l 4R l 4 6’ f t th di6’ f t th diReplace 4Replace 4--6’ of tree growth medium 6’ of tree growth medium 
using low compaction final gradingusing low compaction final grading

1) Avoid rubber tire equipment during ) q p g
final grading

2) Limit the number of dozer passes 
during final grading g g g





Average Tree survival Rate for Different Spoil Conditions
Starfire Mine
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Average Tree Height for Different Spoil Conditions
Starfire Mine
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FRA Step 3FRA Step 3
Plant treePlant tree compatible ground covercompatible ground coverPlant treePlant tree--compatible ground covercompatible ground cover

1) A id i d h1) Avoid aggressive ground cover such    
as tall fescue and sericea lespedeza

2) Provide erosion control without 
controlling tree gro thcontrolling tree growth

3) Apply soil amendment rates based on3) Apply soil amendment rates based on 
tree requirements





White Oak Reforestation ProjectWhite Oak Reforestation Project



Tree Compatible Ground CoverTree Compatible Ground Cover

SpeciesSpecies Rate (lbs/acre)Rate (lbs/acre)

Annual Grasses:Annual Grasses:
annual ryegrass (spring & fall) 5-15
millet (summer) 10

Perennial Grasses:Perennial Grasses:
perennial ryegrass 10perennial ryegrass 10
orchardgrass (steep slope) 5
timothy 5

Legumes:Legumes:Legumes:Legumes:
ladino or white clover 3

Fertilizer:Fertilizer:
Nitrogen (as N) 50-75
Phosphorus (as P) 80-100

Lime:Lime: adjust to pH 5 0-6 5Lime:Lime: adjust to pH 5.0-6.5



WarmWarm--Season GrassesSeason GrassesWarmWarm--Season GrassesSeason Grasses

littl bl t•little bluestem
•side oats grama
•eastern gramagrass
•broomsedge bluestemg
•Indian grass

Seeded with annual grasses, typical rates 8-10 lbs. 
total NWSG seed/acre



FRA Step 4FRA Step 4
Pl t ti h d d tPl t ti h d d tPlant native hardwood treesPlant native hardwood trees

1) Nurse trees – redbud, dogwood, etc. 

2) Crop trees – red oak, white oak, 
white ash, yellow poplar, maple, y p p p
american chestnut, etc.

























FRA Step 5FRA Step 5
U t l ti t h iU t l ti t h iUse proper tree planting techniquesUse proper tree planting techniques

1) Keep seedlings cool and roots moist

) f f2) Protect  seedlings from freezing and 
direct sunlight

3) Ensure trees are planted properly 
d l i iunder close supervision











White Oak Project White Oak Project –– trees 3 years oldtrees 3 years old



White Oak Project White Oak Project –– trees 5 years oldtrees 5 years old





Appalachian Regional Reforestation InitiativeAppalachian Regional Reforestation Initiative

Th ARRI C T i l d b f•The ARRI Core Team includes members from 
each OSM Office and each State Regulatory 
Authority in the regionAuthority in the region

•The ARRI Science Team includes members from 
academic institutions in the region



ARRI.OSMRE.GOVARRI.OSMRE.GOV





















Tennessee mine site reforested in 1959Tennessee mine site reforested in 1959



Contact Information:Contact Information:

Vic DavisVic Davis
Office of  Surface MiningOffice of  Surface Mininggg

(865)545(865)545--41034103

vdavis@osmre govvdavis@osmre govvdavis@osmre.govvdavis@osmre.gov
arri osmre govarri osmre govarri.osmre.govarri.osmre.gov


