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Measuring success
The ARRI organization 

ARRI outreach

Overcoming barriers

The number of permits/acres/trees planted 

Increase survival and growth  

Future reforestation success 



How has the ARRI organization grown?



How has the ARRI organization grown?

ARRI’s Core Team – created December 2003

Core co-team leaders:
Scott Eggerud, West Virginia
Paul Rothman, Kentucky
Mike Bower, OSM

24 representatives from 7 Appalachian coal 
states and OSM



How has the ARRI organization grown?
Kentucky

Linda Keene, Paul Rothman, Gail Smith, Richard Wahrer
Maryland

Mark Carney, Pete Hartman
Ohio

Jeff Emmons, Mike Hiscar
OSM Appalachian Region

Patrick Angel, Mike Bower, Jim Holliday, Molly Sager, Jim Taitt
Pennsylvania

Doug Saylor, Dave Hamilton
Tennessee

Vic Davis, Becky Hatmaker
Virginia

Tim Brehm, Richard Davis, Ken Commer
West Virginia

Brad Edwards, Scott Eggerud



How has the ARRI organization grown?

ARRI’s Science Team – created in 2005

Science co-team leaders:
Dr. James Burger, Virginia Tech
Dr. Chris Barton, University of Kentucky

27 reforestation researchers and experts 
representing 13 universities and research 
institutions



How has the ARRI organization grown?

Ohio State University 
Ohio University
Pennsylvania State University
Purdue University
Southern Illinois University
The American Chestnut Foundation
University of Kentucky
University of Maryland
University of Tennessee
Virginia Polytechnic Institute and State University 
West Virginia State University 
West Virginia University
US Forest Service



How has the ARRI organization 
grown through partnerships?

Cerulean Warbler Technical GroupThe American Chestnut Foundation



How has the ARRI organization grown?

ARRI’s Statement of Mutual Intent
Initial Signing Ceremony 12-15-04 at Stonewall 
Jackson Lake State Park, WV

The 267 signatories collected to date represent 
125 different organizations

• 40 Government Agencies 
• 24 Environmental Groups
• 39 Industry Organizations
• 15 Academic Institutions
• 7 Citizen Groups
• Numerous landowners and individuals



Please sign the ARRI SMI



Spreading the FRA through...  

Arbor Day Events
SMI Signing Ceremonies
TV and Radio 
Newspaper Articles
DVDs, Videos 
ARRI Website 
http://arri.osmre.gov

Reclamation Advisories
ARRI Newsletters
Reforestation Award 
Ceremonies
FRA Trainings
Partnerships
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Spreading the FRA through...
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Spreading the FRA through...

Reforestation Award 
Ceremonies
FRA Trainings



Spreading the FRA through...
Partnerships 

Cerulean Warbler Technical GroupThe American Chestnut Foundation



How successful has ARRI outreach been?



How successful has ARRI outreach been?

FRA TRAINING
State and OSM Inspectors
Consultants
Permit Reviewers
Industry
Small Landowners
Large Landowner Groups
Other Government Agencies
Conservation Groups 
NTTP
Mined Land Reforestation Conferences





How successful has ARRI outreach been?

4 more Advisories by the end 
of 2008:
No. 6 – Tree compatible ground 

covers

No. 7 – Selecting tree species

No. 8 – Tree planting procedures

No. 9 – Choosing a suitable 
growth medium



Is ARRI overcoming regulatory, 
technical, and cultural barriers?

Regulatory
Tennessee and Virginia rule change

Technical
$20 million Applied Science Projects
Operation Springboard

Cultural 
OSM’s National Directive



Number of trees planted in ARRI states 
in 2005, 2006, and 2007

9.4

11.1

12.8

0

2

4

6

8

10

12

14

2005 2006 2007

M
illi

on
 T

re
es

3.4 FRA

9.4  Non-FRA



Land reclaimed in ARRI states in 2005, 06, and 07

18500, 
39%

29354, 
61%

15666, 
39%

24463, 
61%

21381, 
39%

32825, 
61%

2005 2006 2007

Total acres reclaimed = 
40,129

Total acres reclaimed = 
47,854

Total acres reclaimed = 
54,206

Land reclaimed with treesLand reclaimed with trees Land reclaimed without treesLand reclaimed without trees



To stop, turn, and reverse 
direction of a fully loaded 
supertanker traveling at 16 
knots, the captain needs...

...at least 20 minutes 
...5.5 miles to stop 

...a turning circle of 2 miles



Has the number of permits/acres/trees 
planted increased?

All Federal AML emergency sites are reclaimed with 
trees when practical

Over 50 Federal AML emergency sites have been 
planted with trees

Some site specific reasons to reclaim with trees:
Dewatering wet sites by evapo-transpiration
Stabilization of landslides
Screens
Commercial forestry/wildlife
Special landowner uses















Are we seeing an increase in survival and growth?

BROWN GRAY MIXED

Green ash 97 (a) 96 (a) 96 (a)

Red Oak 77 (ab) 80 (a) 73 (b)

White Oak 100 (a) 100 (a) 93 (b)

Yellow- poplar 70 (a) 72 (a) 65 (a)

All species 86 (a) 88 (a) 81 (b)

Comparisons are made between spoil types for each species.  Spoil types with the same letter are not 
significantly different at p = 0.05 level.

Third year (2007) percent survival by spoil type for all species at 
UK’s Bent Mountain



Are we seeing an increase in survival and growth?

SITE INDEX –

The total height to which the dominant trees 
of a given species will grow 
on a given site at some index age, 
usually 25 or 50 years in the Southeast.



Are we seeing an increase in survival and growth?

Site Index 70 ft
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Estimating a forest productivity index based on 7 
physical and chemical mine soil properties:

Bulk Density (BD)

Coarse Fragments (CF)

Texture (TX)

Base Saturation (BS)

pH (pH)

Electrical Conductivity (EC)

Phosphorus (P)

PI = (SBD + SCF + STX + SBS + SpH + SEC + SP) / 7





Sufficiency values, productivity 
index, and site index using VT’s 
methodology

Spoil       
Type SBD SCF STX SBS SpH SEC SP PI SI50WO

(in feet)

BROWN 1.00 0.07 1.00 1.00 0.99 0.90 0.94 0.84 84 

GRAY 1.00 0.12 0.78 1.00 0.34 0.93 0.58 0.68 35

MIXED 1.00 0.21 0.93 1.00 0.35 0.91 0.44 0.69 40



Are we expediting the establishment of forest 
habitat through natural succession?

In 3 years:

66% ground cover

61 different species

(58% of which were native species)

Qualified for a Phase III bond release by 
federal standards
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