
 

Reclamation Advisory Memorandum 
RAM # 144 

Kentucky Natural Resources and Environmental Protection Cabinet  
Department for Surface Mining Reclamation and Enforcement 

From: Carl Campbell, Commissioner 

Date: November 4, 2009 

Subject: Reforestation Initiative Expanded for Commercial Forestland 
(RAM #124 Addendum) 

Forward 
This RAM supplements RAM # 124, issued March 10, 1997. This RAM retains the provisions of 
RAM # 124 and expands them to include an additional option on commercial forest land. 
Language about the new option is presented in boldface italic type, as used in this paragraph. 

Introduction 
In the spring of 1996, after conducting both field visits and public meetings, the Kentucky 
Environmental Quality Commission issued a resolution to Governor Paul E. Patton and the 
Natural Resources and Environmental Protection Cabinet (NREPC) concerning the 
establishment of trees and shrubs on mine sites. The specific concern was that certain 
regrading and reclamation techniques currently being used or promoted seemed to inhibit the 
proper growth and development of deep rooted woody species. 

In response the NREPC, through the Department for Surface Mining Reclamation and 
Enforcement (DSMRE), established a very diverse working group of professionals from industry, 
environmental groups, the U.S. Office of Surface Mining, the University of Kentucky Extension 
Service, the Department of Fish and Wildlife Resources, the Department for Natural Resources 
and its Division of Forestry, DSMRE, and others. The purpose of the group was to review current 
reclamation policy and practices that impact tree survival and growth on mined lands, and 
develop reclamation advisory guidance that, when utilized, would promote woody species use 
and development on mined lands. 

The working group approached this task in a most professional manner and with a cooperative, 
progressive spirit. On behalf of DSMRE, I want to express my sincere appreciation to the 
members of the working group for their hard work and for the excellent result. The individual 
members are identified at the end of this document. 

The following information represents the suggestions conveyed by the working group and is 
henceforth accepted by the DSMRE as appropriate reclamation practice for those mined areas 
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reclaimed to a postmining land use which requires the establishment of deep rooted woody 
species. 

Since the release of RAM # 124, ongoing research by the University of Kentucky on 
establishment of high value Appalachian hardwoods on mine sites for "commercial forest 
land" has shown striking results that now compel us to consider, under very exacting and 
limited conditions, additional grading and reclamation practices for postmining reforestation. 

Rationale 
Reclamation techniques and husbandry practices which are conducive to productive forest 
lands and wildlife areas are essential when successful achievement of the postmining land use 
demands good tree and/or shrub survivability and growth. 

Current reclamation practices have created three prevalent problems which inhibit proper tree 
survivability and growth. 

1) Excessive compaction of the rooting (growth) medium (soil or approved soil substitute). 

2) Selection of an inappropriate rooting medium. 

3) Excessive competition from the herbaceous ground cover species was established to 
control erosion. 

Research, both independent and generated by mining and reclamation professionals 
responsible for meeting current standards, indicates that the following conditions are necessary 
for proper tree growth and survivability on mined lands. 

1) The final surface layer established on an area which will support a land use of forest or 
wildlife habitat must be composed of an acceptable rooting medium which is less 
intensively graded. Grading should be minimized on level and gently sloping areas that 
will support forest and wildlife land uses. Similarly, excessive grading of the rooting 
horizon on longer and steeper slopes should be minimized when backfill stability is not 
jeopardized. University of Kentucky research, referenced above, has shown that high 
value hardwood trees can survive in higher numbers and grow much better on stable 
areas that are backfilled "and left ungraded". This should not be interpreted to mean 
that variance from the 1.3 static safety factor is being allowed. 

2) During the mining and reclamation process, all highly alkaline materials with excessive 
soluble salt levels should be covered with four to six feet of acceptable rooting medium 
that will support trees, unless approved otherwise. All acid or toxic material should also 
be buried in a similar fashion. 

3) Select herbaceous and woody species which provide long term erosion control, are 
compatible with one another, and are suited to site specific conditions (selection of 
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certain species should be in accordance with 405 KAR 16:200 Section 6(1)(b) and 405 
KAR 18:200 Section 6(1)(b)). 

Forestry Reclamation Practices 
These reclamation practices should be utilized when establishing a postmining land use which 
requires the planting and survival of woody species (trees and shrubs). 

1) Selection of a growth medium 

The best available growth medium on the permit area should be placed on the surface 
to a depth of at least four feet, thus accommodating the needs of deeply rooted trees. 
Growth media with low to moderate levels of soluble salts, an equilibrium pH of 5.0 to 
7.0, low pyritic sulfur content, and a texture conducive to proper drainage are preferred. 
However, for those sites where the best available material varies from the above 
recommendation, an equilibrium pH as low as 4.5 or as high as 8.0 is acceptable, so long 
as species tolerant of those conditions are selected and utilized. 

2) Grading 

Minimizing any compaction during the application of the rooting medium and the final 
grading operation is extremely important. The compaction that can occur during 
establishment of the final surface layer can be minimized by dumping and leveling in 
separate operations. However, the operator is still responsible for assuring that AOC 
and backfill stability are achieved. Further, this technique should not be used on those 
areas which ultimately will support the final drainage conveyance systems (ditches and 
waterways). For those post mining land uses where the establishment of trees and/or 
shrubs is a required component of the reclamation, and where compaction has already 
occurred, research shows that deep ripping is an effective remedial solution that will 
provide for good tree survival and growth. 

Area mines and mountaintop removal sites reclaimed to an approved postmining land 
use of "commercial forest land" may, upon verification of landowner consent and 
DSMRE approval of a forest management plan, elect to utilize the non-grading 
reclamation techniques developed in cooperation with the University of Kentucky. This 
reclamation approach will be strictly limited to very stable mine sites that will support 
intensively managed high value forests. It requires the systematic placement of the 
final layer of rooting material in tightly placed piles that abut one another across the 
entire area. However, instead of using a bulldozer to gently level the area, access 
corridors will be graded at appropriate intervals across the mine site to provide for 
proper management of the trees (Reference Diagram 4). 

A grading zone or boundary, using the not-more-than-two-passes grading techniques 
described in this document, will be required around the entire "commercial forestry" 
area. If this new option is not expressly approved in the permit, all reforestation 
reclamation should employ the following methodology, previously described in RAM# 
124. 
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A. Area/Mountaintop 

When trucks are delivering the final layer of material, the rooting medium should be 
placed in tightly placed piles that abut one another across the entire area. Once the 
material is in place, a bulldozer can be used to grade the tops off the piles and gently 

level the area with one or two passes (see Diagram 1). 

B. Dragline 

For those mining operations that utilize draglines, the soil material can be cast and 
shaped in a manner that reduces the amount of final grading needed by tracked 
equipment. Here again, the final surface layer of material should first be placed in 
tightly spaced piles or ridges that abut one another across the entire area and 
subsequently graded in a gentle fashion with one or two passes (see Diagram 2). 

C. Steep slopes 

On steeper sloped areas, the suitable growth medium should be dumped over the 
top of the outslope on the previously compacted backfill. Again, one or two passes 
with a bulldozer should be sufficient to minimally shape the slopes. Simultaneously, 
large boulders which could negatively affect ground cover assessments or 
postmining land use should be removed and disposed of properly (see Diagram 3). 
These techniques should be utilized only on areas with a slope of 2 horizontal to 1 
vertical (approximately 27°) or flatter. 

D. Final Surface 

Regardless of whether the mined area is a mountaintop, dragline, or steep slope 
operation, minimizing tractor traffic minimizes compaction, which minimizes the 
negative effect on forest site quality. Natural forest sites and soils have a diverse 
microtopography with large amounts of organic matter and coarse woody debris. 
Many natural forest sites are also rocky, yet very productive. The combination of 
microtopography created by small depressions, hills, gullies, mounds, rocks, and 
coarse woody debris is more natural and creates a surface more amenable to 
recruitment, establishment, and survival of diverse, native forest species, both flora 
and fauna. Therefore, to the extent possible, final grading should be conducted to 
minimize compaction, create a surface microtopography, leave as much organic 
debris as possible, and leave occasional rocks, especially when their removal 
becomes counterproductive due to additional tractor traffic. Erosion rills and gullies 
should not be filled if the gullies are stable. 

3) Tree compatible ground cover 

Reforestation requires a carefully planned balance between ground cover and tree 
requirements for light, water and space. Ground cover should include grasses and 
legume species that are slow growing, are tolerant to a pH of 4.5 to 8, and can be 
established in a bare mineral spoil. Tree compatible ground covers are relatively sparse 
during the first year and become increasingly lush by the second and third years. 
This allows tree seedlings to emerge above the ground cover and ensures their 
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survival. Kentucky-31 fescue, Sereda Lespedeza, all vetches, clovers (except Ladino) and 
other aggressive or invasive species should be avoided. A herbaceous seed mixture for 
an area which is to be planted to trees and shrubs should have a balanced seed mixture 
of permanent grasses, legumes, temporary plants and small grains/ground cover 
species. A balanced seed mixture will allow for short-term and long-term erosion control 
and not inhibit tree growth or survivability. Wherever possible, the operator should 
consider the use of native species. Please refer to Technical Reclamation Memorandum 
(TRM) #21, "Plant Species, Distribution Patterns, Seeding Rates, and Planting 
Arrangements for Revegetation of Mined Lands," (prepared jointly by the Division of 
Forestry, the Department of Fish and Wildlife Resources, and the Department for 
Surface Mining Reclamation and Enforcement) for examples of tree compatible species. 

Research has shown that dense ground covers can inhibit both tree survival and 
growth, and that use of the Forestry Reclamation approach can provide for increased 
infiltration and minimized erosion. Where RAM #124 techniques are employed as part 
of the reclamation practice, ground cover percentage can be less current standards, 
but in all cases must be adequate to control erosion. This component will be assessed 
on a site specific, case by case basis. 

4) Fertilizer requirements 

Fertilizer applications should be based on a current soil test. Make sure to inform the 
soil test laboratory that it will be making a recommendation for an area to be planted to 
trees. The fertilizer recommendation should have an adequate rate of phosphorus and 
potassium and a low rate of nitrogen. The lower rate of nitrogen reduces the height of 
the ground cover but not its density. By the third year, the inoculated legumes should 
be providing an adequate supply of nitrogen. 

5) Tree species selection 

Tree species, shrub species and nurse tree/shrub selections should be based on the 
approved postmining land use and site specific characteristics. If available, mycorrhizae 
inoculated seedlings are recommended but not required. Considerable thought and 
planning should go into the species selection process. Wherever possible, the operator 
should consider the use of native species. The species established must be capable of 
satisfying the requirements of a particular postmining land use whether it be a Non-
commercial (unmanaged) Forest Land, Commercial (managed) Forest Land or a Fish and 
Wildlife land use. These requirements are listed in 405 KAR 16:200 and 18:200 Section 6. 

6) Tree Planting 

Trees can be properly established by utilizing hydroseeding, mechanical planters, hand 
planting, or a combination of these methods, depending upon the species being 
established. Ideally, an experienced, reputable tree planter should be used. Proper 
planting techniques can be located in the following references. Copies of these 
documents can be obtained from Teri Welch at DSMRE, (502) 564-2377. 
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1. Kentucky Tree Planting Manual, Kentucky Natural Resources and Environmental 
Protection Cabinet, Department for Natural Resources, Division of Forestry, 1990, 
104 pp. 

2. Revegetation of Kentucky Surface Mined Lands, Kentucky Natural Resources and 
Environmental Protection Cabinet, Department for Surface Mining Reclamation and 
Enforcement, 1983, 105 pp. 

3. A Guide for Revegetating Coal Minesoils in the Eastern United States, Vogel, Willis 
G., U.S. Department of Agriculture, Forest Service, Northeastern Forest Experiment 
Station, Berea, Ky, 1981, 190 pp. 

If you have any questions or comments about this RAM, or need further information concerning 
the ongoing reforestation initiative, please contact Paul Rothman of my office, at (502) 564-
6940. 

If you need information about the University of Kentucky's ongoing research project on 

postmining reforestation, please contact Dr. Chris Barton, Department of Forestry, 

University of Kentucky, 205 Thomas Poe Cooper Building, Lexington, Kentucky, 40546-

0073, (859) 257-7596. 

If you have questions about the availability of tree species, planting techniques, or other 
matters related to forest productivity and management, please contact Jerry Zoochi or other 
personnel of the Kentucky Division of Forestry, 627 Comanche Trail, Frankfort, Kentucky, (502) 
564-4496. 

If you have questions about any aspect of mined land reforestation related to fish and wildlife, 
please contact Steve Beam or other personnel of the Environmental Section of the Kentucky 
Department of Fish and Wildlife Resources, Arnold L. Mitchell Building, #1 Game Farm Road, 
Frankfort, Kentucky, (502) 564-5448. 

Attachments: 

• Diagram 1. Area Mining or Mountaintop Removal Methods 

• Diagram 2. Area Mining or Mountaintop Removal by Dragline Method 

• Diagram 3. Contour Mining or Other Sloped Areas 

• Diagram 4. Area Mining or Mountaintop Removal Reforestation Option for 
Commercial Forestland 

• Reforestation Initiative Work Group 

The Natural Resources and Environmental Protection Cabinet does not discriminate on the basis 
of race, color, notional origin, sex, age. religion, or disability and provides, on request, 
reasonable accommodations including auxiliary aids and services necessary to afford an 
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individual with a disability an equal opportunity to participate in off services, programs, and 
activities. This publication, and other materials offered to the public by the cabinet, can be 
provided in an alternative format to any individual with a disability. To request this publication 
in an alternative format, contact: Office of the Commissioner, Deportment for Surface Mining 
Reclamation and Enforcement, 2 Hudson Hollow, Frankfort, KY 40601-4321. (502) 564-6940  
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Diagram 1. Area Mining or Mountaintop Removal Methods 

Illustrations not to scale 
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Diagram 2. Area Mining or Mountaintop Removal by Dragline Method 

Illustrations not to scale 
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Diagram 3. Contour Mining and Other Sloped Areas 

Illustrations not to scale 
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Diagram 4. Area Mining or Mountaintop Removal Reforestation 
Option for Commercial Forestland 

Illustrations not to scale 
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Reforestation Initiative Work Group 
Patrick Angel 
U.S. Office of Surface Mining 
P.O. Box 1048 
London. Kentucky 40743 
(606) 878-6440 

Dr. James E. Baker, President 
Western Kentucky Coal Association 
P.O. Box 4148 
415 East Main Street 
Frankfort, Kentucky 40604 
(502) 223-1437 

Steve Beam 
Department of Fish and Wildlife Resources 
Arnold L. Mitchell Building 
#1 Game Farm Road 
Frankfort, Kentucky 40601 
(502) 564-5448 

Tom Bennett, Commissioner 
Department of Fish and Wildlife Resources 
Arnold L. Mitchell Building 
#1 Game Farm Road 
Frankfort, Kentucky 40601 
(602) 564-3400 

Rhonda Bowman 
Department for Surface Mining Reclamation and Enforcement 
85 State Police Road 
London, Kentucky 40741-9011 
(606) 878-0098 

John Brame, Regional Manager 
Department for Surface Mining Reclamation and Enforcement 
625 Hospital Drive 
Madisonville, Kentucky 42431-1683 
(602) 824-7536 
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Dr. Jim Burger  
Department of Forestry  
228 Cheatum 
Virginia Polytechnic Institute 
Blacksburg, Virginia 24061 
(540) 231-7680 

Bill Caylor, Vice President and General Counsel 
Kentucky Coal Association 
340 South Broadway 
Lexington, Kentucky 40508 
(606) 233-4743 

Danny Combs 
Cyprus Southern Realty Corporation 
P.O. Box 112 
Emmalena, Kentucky 41740 
(606) 436-2167 

Charles Davidson 
Cyprus Mountain Coals Corporation 
P.O. Box 423 
Bulan, Kentucky 41722 
(606) 439-5871 

Michael Eversole 
Cyprus Mountain Coals Corporation 
P.O. Box 423 
Bulan, Kentucky 41 722 
(606) 439-5871 

Tom FitzGerald, Director 
Kentucky Resources Council 
311 Wilkinson Blvd 
P.O. Box 1070 
Frankfort, Kentucky 40602 
(502) 875-2428 

Clark Fletcher 
Andalex Resources, Inc., Cimarron Division 
P.O. Box 711 
Madisonville, Kentucky 42431 
(502) 825-3534 
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Ben Gayle 
Department for Surface Mining Reclamation and Enforcement 
625 Hospital Drive 
Madisonville, Kentucky 42431-1683 
(502) 824-7536 

David Gooch, President 
Coal Operators and Associates 
P.O. Box 3158 
Pikeville, Kentucky 41502-3158 
(606) 432-2161 

Dr. Donald Graves 
University of Kentucky 
205 Thomas Poe Cooper Building 
Lexington, Kentucky 40546-0073 
(606) 257-2906 

Brent Gray 
Peabody Coal Company 
3314 Southgate 
Hopkinsville, Kentucky 42246 
(502) 338-5701 

Mike Henshaw 
Department of Fish and Wildlife Resources 
1398 Highway 81 North 
Calhoun, Kentucky 42327 
(502) 273-3569 

Bill Kovacic, Field Office Director 
U.S. Office of Surface Mining 
2675 Regency Road 
Lexington, Kentucky 40503-2922 
(606) 233-2494 

Allen Luttrell, Director 
Division of Permits 
Department for Surface Mining Reclamation and Enforcement 
#2 Hudson Hollow 
Frankfort, Kentucky 40601-4321 
(502) 564-2320 
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Dr. William Martin, Commissioner 
Department for Natural Resources 
663 Teton Trail 
Frankfort, Kentucky 40601 
(502) 564-2184 

Mark Matuszewski, Director 
Division of Forestry 
Department for Natural Resources 
627 Comanche Trail 
Frankfort, Kentucky 40601 
(502) 564-4496 

Ken Negray, District Forester 
Westvaco, Timberland Division 
3748 Highway 62E 
Eddyville, Kentucky 42038 
(502) 388-2504 

Tim Probert 
Pocahontas Land Co. 
P.O. Box 1517 
Bluefield, West Virginia 24701 
(304) 327-5571 

Roger Profitt 
Golden Oak Coal Company 
HC 85, Box 177 
Whitesburg, Kentucky 41858 
(606) 633-0175 

Paul Rothman 
Office of the Commissioner  
Department for Surface Mining Reclamation and Enforcement 
#2 Hudson Hollow 
Frankfort, Kentucky 40601-4321 
(502) 564-6940 

Keith Smith, Manager 
Field Enforcement Branch 
Division of Field Services 
Department for Surface Mining Reclamation and Enforcement 
#2 Hudson Hollow 
Frankfort, Kentucky 40601-4321 
(502) 564-2340 
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John Stacy 
Division of Permits 
Department for Surface Mining Reclamation and Enforcement 
#2 Hudson Hollow 
Frankfort, Kentucky 40601-4321 
(502) 564-2320 

John Tate 
Cyprus Southern Realty Corporation 
P.O. Box 112 
Emmalena, Kentucky 41740 
(606) 436-2167 

Mark Thompson, Director 
Division of Field Services 
Department for Surface Mining Reclamation and Enforcement 
#2 Hudson Hollow 
Frankfort, Kentucky 40601-4321 
(502) 564-2340 

Mike Vaughn 
U. S. Office of Surface Mining 
100 YMCA Drive 
Madisonville, Kentucky 42431 
(502) 825-4500 

Dan Williamson 
Kentucky Reclamation Association 
P.O. Box 936 
Madisonville, Kentucky 42431 
(502) 525-6328 

John Witt 
Kentucky River Coal Corporation 
523 Robin Avenue 
Frankfort, Kentucky 40601 
(502) 695-2854 

Jerry Zoochi 
Division of Forestry 
Department for Natural Resources 
627 Comanche Trail 
Frankfort, Kentucky 40601 
(502) 564-4496 




