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EASTERN STATE PERSPECTIVES ON TREE RECLAMATION

Mike Sponsler
Indiana Division of Reclamation
Jasonville, Indiana

Appalachian Per spective

| looked at some of the literature from the people who are doing most of the work in Appalachiaand most of them
arefrom VirginiaTech. The following sums up their perspective. Most of the reclaimed land in Appalachiais of
limited capability dueto theterrain, limited and rocky soil materials, the climate, and the culture of the industry.

Most of the current and potential land useisforestry. Theland cannot be reclaimed for anything other than forestry
that will provide any significant economic return. Restoration of productive forest land requires a deep,
noncompacted, hontoxic mine soil, and the absence of a competitive ground cover.

In Appalachia, there have been many acres that have been lost for use asforests. Since the passage of SMCRA,
fewer forests are being restored. Virginia has begun to make progress on restoring forests during the 1990s.
Kentucky hasindicated aloss of about 250,000 acres of forest land. In terms of forest productivity, despite the
potential to create productive forest land, much of the surface mined land in Appalachia isreclaimed to avery low
level because of compaction. Root zone quality isabigissue. Some coal mine operatorswill have to change the
way they have been operating if they want to increase tree productivity. There was a statement made earlier that the
regulations require compaction. That isnot the case. From aproductivity standpoint, the regulations definitely
discourage compaction. Thereisan opportunity in these steep slope areas to create deeper soils than existed prior to
mining. If equipment travel islimited, then grading costs can be reduced while improving the soils for tree growth.

The guidelines for planting treesin the Appalachian area are: (1) replace 3 to 4 feet of surface soil and/or weathered
sandstone overburden taken from the surface 10 feet; (2) loosely grade a noncompacted topsoil or topsoil

substitute; (3) revegetate using native, noncompetitive, domestic, ground cover species; and (4) plant nurse trees for
wildlife and mine soil improvement aswell as valuable crop trees.

Mid-Continent Per spective

In the Mid-Continent, the situation is different. Most of the land is either prime farmland or capable of crop
production. Theland can be used for awide variety of thingsif the soils are replaced properly. These landsinclude
some of the most productive in the world as they were originally developed under tall grass prairie. From a habitat
standpoint, some would say that the tall grass prairie habitat isalot more endangered in the Midwest than the forest
habitat. They would be encouraging usto reclaim many of these sitesto tall grass prairie rather than forest in states
likelllinois and Indiana.

The guidelinesfor planting treesin the Mid-Continent area are: (1) use the same practices used to restore land to its
original premine capability for prime farmland or cropland; this also will make the land productive for trees; (2)
replace 4 to 6 feet of uncompacted rooting material (B or C Horizon materials or subsoil substitute); (3)

truck/shovel equipment can best be used to limit compaction during soil handling operations; and (4) replace topsoil
to premine thickness. We are hearing the same arguments for limiting compaction to restore tree productivity that
we have found is necessary to restore crop land productivity.

SUmmary

In the East, you have land that has very limited ability to be used for anything other than forests. Inthe Mid-
Continent, you have soil conditions and resources that give you alot of optionsin terms of land use.



! Mike Sponsler, Division Director, Indiana Department of Natural Resources, Division of Reclamation, Jasonville,
Indiana. Mr. Sponsler holdsaB.S. in biology from the Illinois Benedictine College and aM.S. in zoology (wild-life
ecology) from Southern Illinois University at Carbondale. He isthe leader of the Indiana DOR, a program that
regulates the tenth largest coal producing state in the nation. Permitting activities process over 8,000 acresyearly as
well asreview over 1,000 permit applications. The Abandoned Mined Land Program receives $3-4 million annually
and has performed over $70 million in mine reclamation remediation over the life of the program on over 200 sites.
Previously he was assistant division supervisor from 1987 t01990 and aland reclamation specialist from 1979 to

1987 for the lllinois Department of Minesand Minerals, Land Reclamation Division. He also has served as
chairman of the Interagency Stream Restoration Committee.



REFORESTATION IN THE WESTERN STATES

Michael Long*
Colorado Division of Minerals and Geology
Denver, Colorado

I ntroduction

I would liketo look at just what we are trying to encourage in this process. We are trying to develop an energy
resource and keep the economy strong. We are trying to encourage reclamation and productive postmining land
uses. Wherewe usually get at odds with each other hasto do with “What is a productive postmining land use?”’

Diversity

The key that we are trying to get to, and have not focused in on, is the concept of diversity. There aretimes and
places and situations where crops make sense, grasslands makes sense, or forests make sense. We are driven to the
postmining land use usually by the premining land use. Unfortunately, there are alot of situations where that
premining land useis neither good for, or the most productive use of, theland. Thisis because there are people
who aretrying to use the land for the greatest amount of economic gain in the shortest amount of time. We are all
used to making investments thisway. Now you are going to get at odds with someone when you suggest that the
premining land useis not the best use of the land. The way you may be able to get past this point iswith |ots of
discussion and education asto the real capability and best use of aparticular piece of land. Thisiswhere we need
to start when we first get apermit in the door as regulators. Perhaps what we may give up in short-term profit will
actually pay off inthelong run. Thiseducational processisimportant, not only for the landowner, but for the
regulators, the state and local planning organizations, etc. That education needs to focus on the proper steward-ship
and use of theland. We need to realize that the use of forests for diversity has a certain amount of economic value
beyond its value for cutting trees.

Land Value

| am glad to see that, some 20 years after theinitiation of SMCRA, we are finally getting around to discussing the
valuesinherent in these land use decisions we are making. We are currently trying to minimize erosion, get a quick
sustai nable vegetative cover, have vegetative productivity, and other thingsin order to obtain bond release. What
we have done in the devel opment of these programsisto drive the system so that it does not recognize forces
beyond our control. If you look at anatural landscape, you do not see pristine systems with grass three feet tall and
no erosion or sedimentation on the site. Y ou do seethisat minesites. Isthisgood? Well, in the eyes of regulators
during the early days of SMCRA, yes, thiswas good because we had erosion control and sediment control and we
got bond release. What thisdid wasto stifle diversity. This put the blinders on us as regulators so that we could say
to the public that we were able to control erosion and sedimentation, clean up the water, and establish a good
looking stand of grass, and get bond releasein five years. The whole idea of setting a specific time limit on

obtaining abond releaseis artificial. What isthe relevance of the timelimit, if our goal isreally to restore the land

to aproductive and diverse land use? Some of the constraints are artificial ones that we have placed on ourselves.

In terms of the vegetative cover that will ultimately occupy the site and be best for the long-term land use, some
things may take place that mother nature may want to have happen that are not in our plans. Thereisgoing to be
erosion. Water channels are going to be reestablished where the water wants to go rather than where it was
engineered to go. The same with the vegetation. We should be looking at what plants are going to naturally want to
inhabit the site and try to incorporate that into our plans. We are presumptive in thinking that we can actually
control what vegetation will ultimately occupy the site. We have looked at thisin terms of our short-term benefits
and gains, even in terms of benefits to the environment.



SUmmary

We need to |ook at our vegetation standards and at what we need in order to obtain bond release whether it be
statistical vegetation sampling or soil replacement. We need to focus on education of the landowners and regulators
asto what makes sense for the ultimate use of the land in terms of both the environment and the economy. | think
we need to take this opportunity to explore and think about thisissue. Where can we make significant
improvements with some creative thinking?

! Michael Long, Director, Colorado Mined Land Reclamation Division, Denver, Colorado. Mr. Long holdsaB.S.
from Southern Illinois University. He also did graduate work at SIUC and Western Michigan University. He has
been with the Colorado Mined Land Reclamation Division since 1981. He has been Director of the Mined Land
Reclamation Division sincel992. In that capacity he also has assumed responsibility for the Mine Safety and
Training Program, the Colorado Geological Survey, and the Oil and Gas Conservation Commission. Previously he
served as Deputy Director for the Indiana Department of Natural Resources.



IMPEDIMENTS TO REFORESTATION: WHO OWNS THE PROBLEM?

David Finkenbinder*
National Coal Association (NMA)
Washington, D.C.

NMA Survey

| asked five questions of our members concerning thisissue: (1) Do NMA members want to use forestry more often
asapostmining land use?; (2) There have been anumber or recent talks concerning the science of reforestation
showing great successes; are there portions of the regulations that have the unintended consequences of discourag-
ing the planting of trees where it might otherwise make sense, or is this whole thing a waste of time?; (3) Would you
plant more trees and reclaim to forest if such impediments were removed?; (4) Arethe cost comparisons for
reclamation to forest as compared to other uses substantial ?: (5) List any changes you would recommend.

Although there were significant differencesin some of the responses, there were sometrends. The answer to the
first questionisyes. Planting treesin general is good for public relations and the environment. We would like to
plant moretrees. Many companies we have heard from are already planting more trees than they planted before
SMCRA, such as Texas Utilities. Othersfeel constrained by the rules and their application but otherwise would
plant more treesin certain situations, but not necessarily for commercial forestry.

Generally, in the West the industry supports forest usesin water courses as wildlife habitat. The locals, however,
are not supportive of planting trees for use other than this. Also, the cost for tree planting in the West is considered
to be prohibitive, and survival isso low that therisk istoo great.

I have combined the responses to the rest of the questions. Thereisaconsensusthat grading, ground cover, land
use issues, and revegetation success standards all discourage the planting of trees. Theindustry isasking for the
flexibility to grade in such away asto promote tree growth. The type of grading that benefits the establishment of
pasture does not benefit the establishment of trees. The increased cost, of first having to establish an herbaceous
cover to control erosion and then later plant trees that must compete with that cover, deters many companies from
planting trees. There needs to be more flexibility in determining the appropriate percentage of ground cover neces-
sary to achieve different land uses. In the East, vandalism and theft was identified as a problem with tree planting.
Many landowners view the pasture land use as a quicker economic return that islessrisk than forestry. Some |and-
owners do not like the tree species that have been planted, such as black locust. Thereisagood consensus that stem
counts rather than a stocking standard is unreasonable asit increases the liability, increases replanting, and extends
the responsibility period. These requirementsto do not take into account natural succession. Intermsof cost, many
are concerned about the $1,000 per acre that some are reporting. This contrasts with Texas Utilities; it finds that the
costs for planting treesis less than that required to plant pasture. For many miners, their profit margins are so small
that they just can not assume the risksinvolved with planting trees.

SUmmary

Essentially my responses looked like atypical bell curve. Some companies are heavily involved with tree planting
and have been for along time. Most would like to plant more trees and believe that they would if conceived
constraints were removed. Some would not increase tree planting under any scenario. These responses hinge on
several factors. Certainly the size of the mining operation, whether or not the land is owned by the mine or |eased,
the relationship the mine has with the state regulatory authority, and the geography of the mine are all factorsin
determining acompanies willingnessto plant trees. A consensus between the mine operator, landowner, and
regulatory authority must be reached if there is going to be progressin thisarea. Changesin theregulationsmay, in
some cases, make tree planting more possible, but they will not make people want to plant trees. The industry needs
both flexibility and dependability in terms of its relationship to the regulatory environment.
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! David Finkenbinder, Director Environmental Policy, National Mining Association, Washington, D.C. Since 1994,
Finkenbinder has been with the National Mining Association. Previously he was senior council for regulatory
affairs and director of governmental affairsfor AMAX Coal from 1980 t01992. He has served as a hearings
commissioner for the Indiana Department of Natural Resources and as Indiana State Attorney General. He has
represented the Indiana Coal Association and Indiana Coal Council and served on the Board of Trustees for the
Eastern Mine Law Foundation. He holdsaB.S. and Juris Doctor from the University of Kansas.



HISTORIC REVIEW OF MINESITE REFORESTATION IN TENNESSEE

Joseph Strange*
Office of Surface Mining
Knoxville, Tennessee

| began inspecting coal minesin 1974 for the Tennessee Valley Authority (TVA) out of Norris, Tennessee after
graduating from college. I1nthose days TV A had reclamation provisionsin their contracts. | started with OSM in
July, 1978 as a Reclamation Specialist in London, Kentucky. That makes 25 yearsin thisbusiness, so | have seen a
mine or two. During all those years, | have inspected minesin Tennessee, Kentucky, Virginia, West Virginia, Ohio,
Pennsylvania, Alabama, and Oklahoma.

In Tennessee in the late 1950s and early 1960s, steam coal sold for $1.50 to $2.00 per ton. Most mining in those

days was done by deep mining techniques, but some surface mining was being done using steam shovels. No
reclamation was required during those early years, so the spoil was just dumped over the hill to reclaim itself. In

most cases, these old areas healed over just fine, except in places where the spoil wastoo acid. Many of these old
sites have reclaimed themselves so well that most people don’t even recognize then as minesites. Highwalls were
generally fairly short and have fallenin over the years, leaving only aslope. Most of these old mineswere very
narrow cuts around the side of the mountain. Today they are used as paths or trails for 4X4s and are revegetated by
native tree species of oak, poplar, locust, black cherry, sycamore, sourwood, dogwood, and afew introduced species
like Paulonia tomentosa. The nearness of the seed source contributed greatly to the successful reforestation of most
of these early strip mines.

Whileworking at TVA, | was asked to conduct atour of some mines. The group | was touring was comprised of
several members of agarden club. After explaining to these ladies about mines that were being reclaimed to the
standards of the time, we came to an old mine that was all grown over with trees and had an impoundment in the pit
below an old collapsed highwall. The group could not believe it had been amine. They asked why the company we
just left was doing all that reclamation if thisiswhat it looked like when nothing was done. | explained that new
mining techniques had made it possible to mine much larger cuts than the old mine we were standing on and that
disturbing larger areas left more areato erode during rainfall events. Along with thiswas the fact that there were
many more mines now than when the mine we were on was mined.

In the early 1970s, mining began to increase in Tennessee. One factor in thisincrease was the introduction of much
larger and more efficient equipment. Mining companies were required to do some minimal reclamation, such as
grading the soil so the bench sloped back toward the highwall and planting trees. Silt structures were constructed of
rock and logs, but sediment ponds were not required. Thetreesthat were planted were mostly virginia pine or
locust. Most of the areas mined during that time are now well forested with native trees that have seeded
themselves.

One of thefirst mines | wason islocated in the Ollis Creek watershed in Campbell County, Tennessee. Thisarea
was mined in the early 1970s and TVA minerals were extracted for use in one of their steam plants. | mention that
the minerals were owned by TV A because this mine was located at the upper reaches of the watershed that con-
tained the water supply of anearby town. The water began to be adversely impacted by the mining and the town
complained to TVA. It appearsthat sediment and water of low pH was flowing off this mine into the lake from
which the town got itsdrinking water. TV A began amultiyear project to reclaim thismine. Initialy, improvements
in the sediment controls were made. Several ponds were constructed below the mine. The next thing to do wasto
increase the spoil pH so revegetation could begin. The pH was found to be low over most of the mine, with the pH
averaging around 3.0 over alarge portion of themine. Lime was spread and incorporated into the soil at arate of 10
tons per acre. Thishad to be done three yearsin arow over part of the mine in order to get grassesto grow. Fertil-
izer was spread at the rate of 200 Ibs/ac. The outslopes were stabilized by staking hay bales and planting pine trees
on them. Other species of trees also were planted. They include sawtooth oak and cherry along with virginiapine,
shortleaf pine, and loblolly pine. Shrubs also were planted, including autumn olive and bi-color les-

pedeza. These treesand shrubs were planted over afour year period from 1974 to 1977. Some of the pines now
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have adiameter of 12 to 14 inches and the oaks are up to 10 inches.

Today, the areais so well vegetated that if you were shown the portions without the highwall, you could not tell you
wereon amine. Theareaisnow part of astate wildlife management area. | don’t know the cost of the work done

at thissite, but it had to be high, even though most of the labor was done by employees of the CETA program. This
was a program similar to the WPA for unemployed young people.

During the 1970s, mining laws changed to require the addition of grasses along with thetrees. Figure 1 isfrom this
time period. This particular mineislocated on land that was owned by aland company that only wanted white pines
planted. It waslike pulling teeth to get the man that owned the company to allow the mining company to plant any
grassesat all. And don’t even think about planting or seeding alocust on his property. The man that owned the
company that did the mining on this property was all for sowing the areawith grass and did what he called mulching
with seed. When he seeded an area, the ground would almost be covered with seed. He said he thought it was
easier and cheaper to seed that way than to go back and do it over later. He would put down four to five timesthe
recommended seed for agiven area. 1t seemed to work, but | don’t recommend it.

Asyou al know, OSM cameinto existencein 1978. The date for compliance with these new regulations was

May 3, 1978. Anyone mining on this date had to begin returning their mined areas to approximate original contour.
Figure 2 was mined shortly after this date. Originally it was seeded with |espedeza and planted with only locust
trees. Asyou can now see, the mineis completely covered with trees. The mined areawas arelatively narrow cut
around the contour of a mountain that provided an abundant seed source. The locust trees originally planted are
mostly dead, and maples, oaks, sourwood, and dogwood have taken their place.

In the 1980s, mines seemed to get larger and, as aresult, seeding from nearby natural sources became physically
more difficult. Thisisevident when viewing large reclaimed areas. Y ou can see where natural reseeding is
occurring around the edges and not as much towards the center of these larger mines. The planting or seeding of
these larger mines with a single species of trees has created monocultures that are vulnerabl e to disease or insect
infestation. In late summer, mined areas that are covered in locust trees appear from the distance to be brown, dead
strips of land, due to infestations of leaf borersturning all the leaves brown. | don’t know if that iswhat eventually
kills these trees, but about 15 to 20 years seemsto be the life span of alocust tree in these locations. | have not
noticed similar problems where pines were planted.

The 1990s brought about more changes for the mining industry. Falling coal pricesforced more and more
companies out of business, leaving afew large companies with the majority of the remaining permits. Inthe past
few years, | have noticed fewer trees are being planted. Most permitsissued in the past few yearsin Tennessee
have had a postmining land use of “undeveloped land.” These mines are sown in grasses with some wildlife shrubs
planted. The minesthat have been reforested have been sown with locust or planted in pines. Mining companies
have been reluctant to plant hardwoods because of the difficulty in achieving the required success rate; however,
changes arein theworks. A new mine site reforestation policy in Tennessee will be out soon for comment. This
policy will give the landowner more say in the species of trees planted on hisland. Other topics addressed include
grading and spoil compaction; topsoil and topsoil substitutes; tree species; survival rates; and ground cover species
selection. Thisnew policy will be out for public comment within the next 30 days. Hopefully, this new policy will
promote a more diverse species selection when trees are planted on mine sitesin Tennessee.

Over the past 25 years, there have been many changes in the mining industry as far as reclamation goes, and I’'m
sure there are many more changes to come. | plan on inspecting minesfor afew yearsyet and | hope to see still
more improvements in mine site reforestation.

! Joseph Strange, Reclamation Specialist, Office Surface Mining (OSM), Knoxville, Tennessee. Received aB.S. in
biology from the University of Tennessee in 1974. Worked for TVA as amine inspector until 1978. He has been an
OSM Reclamation Specialist since 1978 in Kentucky and Tennessee. He has spent ten years with OSM as a Special
Investigator assisting the Solicitors Office with alternative enforcement investigations.






ACADEMIC RESEARCH PERSPECTIVE ON
EXPERIENCES, TRENDS, CONSTRAINTS, AND NEEDS
RELATED TO REFORESTATION OF MINED LAND

James A. Burger*
Virginia Polytechnic Institute and State University
Blacksburg, Virginia

I ntroduction

Reforestation of mined land during the past 50 yearsin the United States has been influenced by many factors,
including silvicultural technology, availability of plant materials, mining procedures, economic incentives,

landowner objectives, and federal and state regulations. The amount of disturbed land planted to trees, aswell asthe
success of these plantings, has varied greatly from state to state during this 50-year period. A major factor reducing
the amount and quality of reforested land was the implementation of the Surface Mining Control and Reclamation
Act of 1977 (SMCRA). Prior to 1977, most mined land was reforested and reforestation success was primarily a
function of applying good silvicultural techniques, but implementation of the law created a number of disincentives
caused by a combination of economic, legal, engineering, land use, and physical constraints.

The purpose of this paper isto review how reforestation of mined land has changed over time, the factors that have
influenced the amount of land reforested, the success of the trees and stands planted, the constraints and imped-
iments affecting reforestation, and research, policy, and operational needsthat, if fulfilled, would improve refore-
station. An emphasisis placed on the influence of federal and state regulations since the implementation of the
SMCRA because of the profound effect this law has had on land use conversion, productivity, and function.

Forest Functions

In order to fully appreciate the importance of mined land reforestation and its success, | believeit isimportant to
review what forests “do” for us. Thefollowingisalist of several important forest functions:

e wood and fiber production
* hydrologic control

e water quality maintenance
+ wildlife habitat

* plant and animal diversity
e carbon sequestration

e air pollution mitigation

» aesthetic landscapes

e ecosystem stability

Thefirst item on the list, wood and fiber production, is the most tangible and provides direct benefits to forest
landowners. Most of the remaining forest functions on the list are services that forests provide to the public at
large. Most people recognize and appreciate these services, but it is difficult to measure their true dollar value. The
value of these forest functionsisinvariably underestimated. A full accounting is needed in order to understand the
implications of mining effects on the forest landscape.

We also must realize that the relative importance of land usesisafunction of region. Table 1 showsthe order of
relative importance of traditional postmining land usesin the Western, Midwestern, and Eastern coalfield regions.
Rangeland is clearly the dominant premining land use in the West, so it is reasonable that it is the preferred and
dominant postmining land use, with shrub and forestland playing atertiary role. Inthe Midwest, croplandis



dominant, therefore reclamation is predominantly and properly targeted towards cropland postmining land uses.
However, due to the low abundance of forest land in both regions, its replacement, when disturbed, isimportant,
especially when it is needed to provide the service functions listed above.

Tablel. Land uses—relative importance.

Western Coalfields Midwestern Coalfields Eastern Coalfields
1. Hayland/pasture 1. Cropland 1. Forest land

2. Cropland 2. Hayland/pasture 2. Hayland/pasture
3. Forest/shrub land 3. Forest/shrub land 3. Cropland

In the Eastern coalfield region, forests dominate the landscape and they are the dominant renewable resource
underpinning the long-term economies of many of the Appalachian states. Huge amounts of virgin timber were cut
and marketed during the 50-year period between 1880 and 1930. Towardsthe end of this virgin timber harvest, coal
mining became the region’ s economic mainstay, with timber and wood products playing a secondary role.
However, the value of the second-growth forest is resurging, with nationwide demand for hardwood products and
the advent of wood-processing millsthat use timber of al quality grades. Thiswood-product resurgenceis
evidenced by many new paper, fiberboard, and lumber mills built or proposed throughout the region during this
decade. Water quality, wildlife habitat, and biodiversity are additional forest functionsthat are highly valued in the
region. Land usediversity isclearly desirable when the uses are productive, but the landscape, history, and
economy of the region dictates forest land uses as the logical postmining alternative.

Experiences

Pre-SMCRA: During the 30-year period from 1947 to 1977, most mined land was reforested. 1nthe Appalachian
coalfield region most mined land had been forested originally, and so disturbed forests were returned to forests. In
the Midwestern coalfields, much of the mined land had been cropland and pastureland originally, but the majority
was reforested because cast overburden was not graded and topsoiled. Because most spoil materials were left
ungraded, they were loose and uncompacted. Treeswere planted directly into the loose spoil and were unen-
cumbered by competitive ground covers. With afew exceptions, trees survived and grew very well, and today there
are many 30- to 60-year-old stands that will bring landowners considerabl e revenue from the wood products these
forests contain.

Revegetation research conducted during this prelaw period by company reclamation specialists, academic and
Forest Service scientists, and other agency researchers was focused on species selection, seeding and planting
techniques, improving planting stock, developing mycorrhizal planting stock, and improving minesoil fertility. By
the mid-1970s, reforestation biology and silviculture was well established and successful.

Post-SMCRA: After the implementation of the SMCRA, the revegetated |andscape, and the techniques used to
achieveit, changed dramatically. Federal and state regulations and regul ators emphasized short-term hydrologic
impacts, sediment control, surface stability, and complete ground cover. Inresponse, coa operators established lush
stands of grasses and legumesto prevent soil erosion, vegetation that was sown on compacted fill material
engineered for stability. In the Appal achian coalfields, |and was reclaimed using one of three revegetation scenarios:

Scenario #1: Forest converted to hayland/pasture:
»  Topsoil substitutes chosen for ground cover success
*  Minesoils compacted while preparing sites for grass
»  Lushground cover created with heavily fertilized domestic grasses and legumes
»  After bond release, hayland/pasture abandoned of further management

» Natural forest succession proceeds, but at avery slow pace due to compacted, inappropriate minesoils
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and the presence of competitive exotic grass and legume species.

Scenario #2: Forest converted to “wildlife habitat”:
»  Topsoil substitutes chosen for ground cover success
*  Minesoils compacted while preparing sites for grass
*  Lushground cover created with heavily fertilized domestic grasses and legumes
*  Woody wildlife species planted
o After bond release, wildlife habitat abandoned of further management
» Natural forest succession proceeds, but at avery slow pace due to compacted, inappropriate minesoils
and the presence of competitive exotic grass, legumes, and woody shrub species.

Scenario #3: Forest returned to forest:
»  Topsoil substitutes chosen for ground cover success
*  Minesoils compacted while preparing sites for grass
*  Lushground cover created with heavily fertilized domestic grasses and legumes
» Plant forest trees, the permanent cover, in conditions created for the temporary ground cover
*  Freguent establishment failures, slow tree growth, and poor productivity due to unnatural competition
from exotic grasses and legumes and compacted spoils of the wrong type.

In the Midwestern coalfield region, forest land also is being converted to other uses. In the event forests are
returned to forests, productivity is often degraded because clayey, dense, and impervious subsoils are replaced in a
compacted condition near the surface.

Trends I n Reforestation and Restored Forests

The SMRCA has been avery important law that has accomplished a great deal and brought great benefitsto the
coalfields of the United States, the most important of which were in the areas of human safety and environmental
quality. Theentire mining community can feel justifiably proud of these accomplishments. Regrettably, thelaw has
failed in one important area; it has caused a systematic reduction in the amount, diversity, and productivity of forest
land throughout the coalfield areas of the country. The general trend in mined land reforestation before the
implementation of the SMRCA was toward increasing amounts of mined land restored to healthy, productive
forests, followed by a dramatic decrease in both the amount and productivity of mined land reforested during the 15-
year period following the implementation of the SMCRA.

Dueto increasing landowner and public awareness of the short- and long-term loss of the multiple values forests
provide, an increase in attempted reforestation has occurred during the past five years. Tree planting has in-creased
in most eastern states, and increasing numbers of trees planted is often used by regulators and others as a measure of
renewed reforestation success. However, real measures of reforestation success must be used and must include the
following criteria

Criteriafor Measuring Refor estation Success:

« amount of mined land, originally forested, returned to forests;

»  speciescomposition and functional quality of restored forests compared to the original forest prior to

mining; and

»  productivity of the restored mined sites compared to the original forest sites.
Thetrend during the past 20 years has clearly been negative with regard to these three criteria: 1) There hasbeena
significant net loss of forest land due to mining in every state in the east (created “wildlife habitat” is not forest
land); 2) the species composition and functional quality of restored forests has been greatly reduced; and 3) the

productivity of the land, that is, the ability of the land to produce forest biomass, has declined. These postmining
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conditions are presented next in greater detail.
Forest Conversionsto Usesof Lesser Value:

Hayland/pasture and wildlife habitat are the postmining uses imposed on the majority of mined land throughout the
East. Theseland uses are generally chosen by the coal operator for bond-rel ease expediency and to satisfy the
regulatory authority’s concern for erosion and sediment control. After bond release, 95% of the land reclaimed to
these uses is abandoned and revertsto forests viathe process of natural succession. This reclamation approach
amountsto converting land to uses of lesser value, which istechnically against the law.

Figure 1 illustrates the land-use opportunity |ost when hayland/pasture and wildlife habitat isimposed on the land
and then abandoned, compared to reforestation with hardwoods or conifers. The upper window of the diagram
shows atime line beginning at the point of hayland/pasture or wildlife habitat establishment to apoint 120 years
later when an early successional forest isin place. When these land uses are abandoned from management, a slow
process of species recruitment and species recombination occurs. This processis retarded 15 to 30 years because of
the competitiveness of the planted exotic grasses, legumes, and shrubs. Tall fescue, sericialespedeza, and russian
olive are examples of competitive species that retard natural forest succession. Even if these specieswere not orig-
inally planted, they are ubiquitousin the coalfields from earlier reclamation planting and quickly invade newly
established grasslands and created wildlife habitat. Tall fescue isaknown alleopathic species; that is, it exudes toxic
substances that prevent the germination and emergence of many native plants. Sericialespedezaisatall,
competitive legume and a prolific seed producer. Seed is consumed by birds, but not digested because of its hard
seed coat, and is widely disseminated across the landscape as it passes through birds' digestive systems. Event-
ually, early invaders like sumac find openingsin the dense, non-native cover and start a process of autogenic
succession and facilitation that finally resultsin aforest consisting of early successional native species. After 120
years, the plant community will have the physical stature and species diversity of anative forest, but another 50 to
80 years must pass before heavy-seeded species like the oaks become the dominant canopy component resembling
the surrounding native forest.

A, Forestry by Defaull inatural selection) matdration

builging

recruitment congolidation

'B. rorestry by Desion (hardweads)

8

=

E

o

§ ™. Haree:

= A

= Znd

= Rotatien

[}

i,:': L'l._'F::u.resirf by Design (white pingl

f "\-HE MYEE

B

E 1st 2nd I Ath
Fotation Fctation Fotation R axlzalion

0 30 =i 90 120

Time (yzars)

Figure 1. Generalization of wood production on reclaimed mined land.

In the same 120-year period, shown in the middlie and lower windows of Figure 1, alandowner could benefit greatly
from the production and harvest of two 60-year rotations of mixed stands of val uable native hardwood species, and
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with more intensive management, four rotations of conifer plantations could be produced and harvested. Thislevel
and rate of forest growth on mined land has been clearly demonstrated (Ashby 1998; Kelting et al. 1997).

Degraded Forestland Productivity:

The productivity of mined land for forestry in both the Eastern and Midwestern coalfield regions can be increased
on some sites by the process of reclamation. If natural soils are shallow, or if they contain compacted, clayey
subsoils, their quality can be improved by soil reconstruction. Conversely, soil quality can be degraded by reclam-
ation, primarily by selecting poor soil substitutes from overburden materials, replacing undesirable subsoils, and by
compacting the reconstructed soil profile. Inany case, reclamation has a profound impact on the long-term pro-
ductivity of restored forest soils.

Figure 2 illustrates relative tree growth rate across aminesoil-quality gradient. In the same way that bushels of corn
per acre are used to measure cropland productivity, tree height after a set period of time (25 yearsfor pines; 50 years
for hardwoods) is used to measure forest land productivity. This measureis called siteindex (Sl). The diagram
shows that a poor to good minesoil quality gradient produces a Sl ranging from 45to 70. That is, 25-year-old trees
growing on a poor-quality minesoil will be 45 feet tall, while 25-year-old trees growing on agood quality minesoil
will be 70 feet tall. Trees growing on minesoils of average quality will be intermediate in height. The effect of
minesoil quality on tree height isintuitive to most people, but not well understood is the fact that the amount and
value of the wood contained in trees increases approximately exponentially astree height increases. Therefore, a
stand of trees on minesoils of average quality will be five times more valuable than trees of the same age on poor-
quality minesoils, and trees on minesoils of good quality will be 20 times more valuable than trees of the same age
on poor quality minesoils. Large trees of the same age have disproportionately greater amounts of wood in their
stems, and large stems have a disproportionately higher value per unit of wood because of its higher quality.
Therefore, increasing minesoil quality incrementally on the “good” end of the gradient isworth much more than
increasing it incrementally on the “ poor” end of the gradient.
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Figure 2. Minesoil quality controlsforest productivity.

Torbert and coworkers from Virginia Polytechnic I nstitute and State University conducted athree-year study funded
by the Office of Surface Mining Reclamation and Enforcement (OSMRE) that determined the effect that mining
and reclamation are having on forest land productivity and value. Thefirst row of datain Table 2 showsthe
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average quality of an undisturbed Appalachian forest site using white pine as the indicator species (white pineis
widely planted throughout the Appal achians on reclaimed sites). The average height of awell-stocked stand of
white pine growing on an average undisturbed site is 55 feet (Sl 55), according to USDA Forest Service data
(Doolittle, 1958). If such astand were grown to the harvestable age of 30, it would contain about 35,000 board feet
per acre (Vimmerstedt, 1962) worth $1,755 per acre (Timber-Mart South, 1998). Based on the rate of white pine
growth across 78 reclaimed minesin Virginia, West Virginia, and Kentucky (Torbert et al., 1994), the projected
average quality of post-SMCRA minesoilsis Sl 45. By age 30, the estimated volume yield would be 6,100 board
feet per acre, with aper-acre value of $122. A white pine stand growing on agood quality minesoil in Virginia
(Kelting et al., 1997) will have an estimated 46,100 board feet per acre valued at $3,480 per acre.

Table 2. Effects of reclamation technique on white pine productivity and stand value at 30 years.

Site Index Volume at Harvestable Harvest Total Value*
White Pine Site (base age Age30 Wood Price ($/ec)
Type 25)ag (MBF/ac) Products ($MBF)

Typical reclaimed
minesoil (Torbert et 45 6.1 pulp 20 122
a. 1994)
Undisturbed amall
Appalachian forest 55 361 sawtimber 50 1755
site (Doolittle 1958)
Above-average laroe
reclaimed minesoil 70 464 . tiﬁ]ber 75 3480
(Kelting et a. 1997)

* Stumpage value from Timber-Mart South, 1% quarter 1998.

These data show the huge difference in expected value across minesoils of different quality. They show that forest
land quality can be greatly enhanced on some sites compared to the productivity of average undisturbed sites.
Furthermore, these data show the extent to which current reclamation practice is degrading the value of forest land
for wood production. The effect of reclamation on other forest functions and valuesis difficult to estimate, but
thereis an extensive base of forest science literature showing that amenity values are well correlated with the ability
of aforest site to produce biomass; that is, as wood production capability increases, the amenity valuesincrease
proportionately.

Needs: Guideline Changes, Education, and Resear ch

To improve the state of reforestation of mined land, the mining community needs to change its outlook on forest
land, recognize its value, and realize that many traditional reclamation practices used for establishing crop and
pastureland are not suitable for reforestation. Reforestation “needs’ can be summarized around threeinitiatives: 1)
changing guidelines and rules; 2) improving techniques and practices; and 3) changing mind-set and tradition
through research and education. | have identified seven issues constraining successful reforestation of mined land. |
maintain that mined land reforestation throughout the country would benefit by making guideline, technique, and
mindset changes to each of these seven issues.

1. Makea Full Accounting of the Value of Forestland: As| argued above, forests are an economic mainstay of the
economies of many eastern states. In addition to the products they provide, their amenity values are becoming
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increasingly important to local communities and the public at large. Forest land useis currently and adequately
protected by the Code of Federal Regulations (1997). A paraphrase of the rule reads:

30 CFR-715.13 Postmining Use of Land

(a) General: ...... restore land to conditions capabl e of supporting uses before mining...... or to
higher or better use.
(d) Criteriafor approving alternative postmining use of land: ...... approved by regulatory

authority after consultation with landowner...... show feasibility of proposed land userelated
to needs, markets, land-use trends......feasible plans for financing and maintenance of the
land use.

Based on this clearly stated rule, the common practice in the Appal achians of converting forest land to alternate
uses of hayland/pasture or wildlife habitat that is subsequently abandoned after bond release should not be
allowed. Forest land isactually being converted to an alternate use of lower valueif the grassland or wildlife
habitat is not maintained. Asdescribed above, when these uses are abandoned, the land becomes worthless for
the foreseeable future. The criteriafor approving alternative postmining uses require a show of feasibility
related to needs, markets, and land-use trends, and an assumption that the designated use will be financed and
maintained. Thereisno way areasonable person could conclude that forest land converted to grassland or
wildlife habitat that is commonly abandoned after bond rel ease due to the lack of need, markets, and

mai ntenance feasibility, amounts to a higher or better use than aforest restored to its original level of
productivity.

The“needs’ associated with thisissue are simple: regulatory authorities simply need to enforce the rule.

Enforcing this rule would do more for reforestation in the Appalachian region than all other recommendations
combined.

Revise Success Standards Based on Forest Productivity: Returning mined land to its original level of
productivity, and to a condition capable of supporting premining uses, isafundamental provision of the
SMCRA. For areas developed for use as cropland, hayland or pastureland, crop production on the revegetated
areamust be at least equal to that of areference area (30 CFR, 1997). In effect, the mined land must be

returned to itsoriginal level of productivity for these crops. A simple exampleisgivenin Table 3: If cropland,
prior to mining, produced 150 bushels of corn per acre on average, the land must be able to produce the same
amount after mining and reclamation. Similiarly, if hayland prior to mining produced, on average, 6 tons of hay
per acre, the land must be able to produce the same amount after mining and reclamation. A logical follow-on
isthat if forest land prior to mining produced, on average, 10,000 board feet of sawtimber per acre, the land
must be able to produce the same amount after mining and reclamation. After all, the forest land owner isjust
as dependent on the postmining productivity of the land for timber production as the farmer isfor corn and hay
production. To the contrary, as Table 3 shows, the postmining standard for forest land is merely a stocking
level of some minimum number of trees per acre. Therefore, it is perfectly legal to degrade the productivity of
forest land in the process of mining because the only requirement is that trees be planted and live for several
years. Thisisequivalent to requiring that corn be planted on reclaimed cropland but with no expectation that it
be capable of producing a marketable crop.

The current standard for success for forest |and reads as foll ows:

30 CFR-816.116-Revegetation: Standards for success
(a) (3) For areasto be developed for fish and wildlife habitat recreation, shelterbelts, or forest

products, success of vegetation shall be determined on the basis of tree and shrub stocking and
vegetation ground cover.
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Table 3. Post-mining productivity standards.

Land Use Premining Yidld Postmining Standard
Cropland 150 bu/acre 150 bu/acre
Hayland 6 tons/acre 6 tong/acre
Forest land 10,000 bd.ft./acre 400 seedlingdacre

Somehow, in the process of interpreting the law, the rule makers misunderstood the nature of forests and
forestry: the fact that forest quality isafunction of soil quality, and that forestry, like farming, is a business that
depends on the productivity of the land.

The“needs” or “need” associated with this constraint to reforestation of mined land isarules change. Ina
fashion similar to that for cropland and hayland, CFR 30 should require a postmining forest land productivity
level comparable to areference area. The success standard would have to be based on aminesoil quality
standard for trees because a production standard for long-lived plantsis not feasible. Tree growth and
productivity as afunction of soil and site quality iswell established (Carmean, 1975; Stone, 1984), and there

are anumber of studies showing that forest productivity can be estimated using minesoil properties (Torbert et
al., 1998; Burger et a., 1994; Andrews et a., 1998). Furthermore, Burger et a. (1992) and Torbert et al.

(1994) show that adequate minesoil quality is easily achieved by selecting proper topsoil substitutes, an existing
provision of the law.

We should not be deterred from making this important rule change based on the unfounded argument that it
might create another disincentive against forestry postmining land uses. Restoring productivity to original
levelsisone of the most fundamental provisions of the SMCRA. Because the law was not interpreted properly
for forest land, land degradation is commonplace (Ashby, 1998; Burger et al.,1998). Planting moretreesin
degraded land is not progress. Asargued above, reforestation successis not only a matter of numbers of trees
and acres planted; the trees must survive and produce products and services at premining levels.

Use Topsoils and Topsoil Substitutes Specific for Treesand Forestry: Part 715.16—Topsoil handling, under
the General Performance Standards (715) of 30 CFR, requiresthat all topsoil be removed and salvaged unless
use of alternative materialsis approved by the regulatory authority. To paraphrase the regulations, thisincludes
all of the A horizon, and where the A horizon isless than 6 inches, a 6-inch layer that includes the A horizon
and the unconsolidated material immediately below the A horizon shall be removed and the mixture replaced as
the surface soil layer. Where necessary to obtain soil productivity consistent with postmining land use, the
regulatory authority may require that the B horizon or portions of the C horizon or other underlying layers
demonstrated to have comparable quality for root development be segregated and replaced as subsoil. Selected
overburden materials may be used instead of, or as a supplement to, topsoil where the resulting soil medium is
equal to or more suitable for vegetation. In order to use topsoil substitutes, the permittee must demonstrate that
the selected overburden material is more suitable for restoring land capability and productivity by the results of
chemical and physical analyses, including pH, percent organic material, nitrogen, phosphorus, potassium,
texture class, and water-holding capacity, and other such analyses as required by the regulatory authority.

This regulation has been carefully and appropriately written, and it fully accommodates the needs for restoring
forest land capability and productivity. However, required minesoil quality for trees and forestry is different
from that for agricultural and pasture crops, and it is poorly understood by most peoplein the mining and regu-
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latory communities. Topsoils and topsoil substitutes are routinely selected for the performance of the tempo-
rary ground cover rather than the permanent forest cover. 1n the Appalachian region, where more than 90% of
all mined land will ultimately become forested, awide variety of deep overburden materials are allowed as top-
soil substitutes because they support ground cover species when heavily fertilized. In afollowing paper in this
proceedings, | show evidence that most of these overburden materials from deep in the mine profile are not
suitable for trees and forestry. On the other hand, surface soil, subsoils, unconsolidated C and Cr material, sur-
face weathered-sandstone overburden, and mixtures of any or all of the above, have been shown to be excellent
growth mediafor native tree species. Furthermore, in the Midwest, replacing dense, acid, finely textured B and
C horizons of some soils with selected overburden materials increases forest productivity, and should improve
soil quality for most land uses.

The need associated with thisissue is simply the realization that forest productivity is very much afunction of
minesoil quality; that suitable topsoil substitutes are not being used on most mined land in the Appalachian
region due to an emphasis on the performance of temporary ground cover; that selected overburden materials
may be better substitutes for some B horizonsin the Midwest; and that current, well-written regulations dealing
with topsoiling are not properly interpreted to insure that forest land productivity is restored.

Minimize Grading to Reduce Minesoil Compaction: Another major impediment to reforestation of mined land
is surface soil compaction caused by excessive grading for final site preparation. Mined sites must be re-
claimed in away that assures mass stability; therefore, overburden on slopesis compacted to meet certain engi-
neering standards. For the most part, these procedures are not the cause of compacted surface soilsthat impede
reforestation success. The follow-up grading of surface-soil material and tracking-in procedures cause most of
the minesoil compaction problems. 30 CFR 715.14—Backfilling and Grading simply requires: “ Transport,
backfill, grade, and revegetate to achieve an ecologically sound land use compatible with the prevailing land
use in unmined areas surrounding the permit area.” Graded slopes need not be uniform, and small depressions
are allowed if compatible with the approved postmining land use. Therefore, the regulations do not require a
smooth, compacted surface suitable for the traverse of farm machinery; nonetheless, there is aregulatory
mindset that requires this condition, no matter what the postmining land use. We estimate that operators could
save between $200 and $500, and that forest productivity could be increased severalfold, by reducing the
amount of final grading consistent with forest land uses. Forest land is naturally more undulating and forest
soils are deep and uncompacted. Infiltrationisrapid and surface erosion isvirtually nonexistent. Forest opera-
tions are done with rugged equipment designed for steep slopes and uneven surfaces.

We need to change the mind-set that expects and requires reclamation that produces an agronomic land surface
when the postmining land useis forestry — because in the process of creating this surface, soils are compacted,
trees are difficult and sometimes impossible to plant, water runoff increases, erosion increases, operator costs
increase, and long-term forest productivity and val ue are degraded.

Rationalize the Cost of Reforestation: Planting treesis perceived by many as an added cost when reclaiming
mined land. Using that logic, one could argue that liming and heavy fertilization, not required by trees, isan
added cost when establishing pastureland. A decision to plant or not to plant trees should be based on legal and
desired postmining land-uses. If forestry isthelegal and desired land use, then it will obviously require

planting trees. Buying and planting treesis costly, especially for mined land which normally requires more
species, better planting stock, and greater planting effort than are required for establishing familiar conifer
plantations on natural soils. The“needs’ associated with thisissue are to show that the cost of reclamation
with trees can be competitive with other land uses when the appropriate techniques are used. Compared to
pastureland and wildlife habitat, reforestation is less expensive because it requires less grading and less ground-
cover seed and fertilizer, and it eliminates the cost of liming by choosing acid-tolerant ground-cover species

that are naturally more compatible with trees (Torbert et al. 1994).

Use Tree-Compatible Ground Covers and Standards. Very few grasses and legumes grow naturally as ground

coverswith forest trees in the eastern and midwestern parts of the United States. In no cases are covers of
grasses and legumes sown or encouraged in new tree plantings. Asamatter of fact, itis common reforestation
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practice to harrow or use herbicides prior to tree planting with the express purpose of eliminating competitive
grasses and herbs. OSM RE regul ations requiring the planting of treesin ground covers are contrary to common
and well-established silvicultural practice. Nonetheless, a balance between reforestation success and erosion
control isneeded. Our experience throughout the east and midwest indicates that erosion control is overempha-
sized at the expense of reforestation success. Complete erosion control requires adense ground cover, and a
dense ground cover causes reforestation failures due to excessive competition for light, water, and nutrients.
Ground cover species mixtures have been devel oped that are more compatible with tree establishment (see the
following paper by Burger and Torbert), nonetheless, percent coverage standards need to be relaxed if trees are
expected to survive and grow. More surface erosion during the first and second years after reforestation must
be tolerated, provided it does not compromise water quality. The “needs’ associated with this reforestation
constraint are both technical and educational. We need to find the proper balance between erosion control and
tree survival and growth; we need to relax the cover standards and include as“ cover” nonerosive areas covered
by litter, mulch, and rocks so trees can survive; and we need to change the mind-set common among regulators
that tall, dense ground covers are always best.

7. Develop Bond Release Incentivesto Use Trees: Therisk of reclaiming to forest is greater than that of reclaim-
ing to pastureland. Standards for pastureland postmining land uses are unambiguous, and confirmation of suc-
cess is seldom second-guessed by regulators and operators. The current standards for forestry are not very well
understood, and measuring success is open to greater interpretation. There are several “needs’ that would alle-
viate bond-rel ease disincentives; greater clarification of standards and means of assessment are needed on a
state-by-state basis. 1n addition to relaxed cover standards mentioned above, greater flexibility is needed for
tree establishment than is currently allowed in most states. For example, certain species mentioned in the per-
mit may not be available at the time of planting, so substitutions should be allowed. Random mixtures of spe-
cies are better than block plantings provided the species are compatible. On many mined sites, tree
monocultures are appropriate and should be allowed. Abnormal weather conditions should be taken into ac-
count when enforcing the 80-60 rule. And husbandry practices, including augmented seeding and planting,
could be considered normal practice under many circumstances.

Summary

Reforestation of mined land prior to implementation of the SMCRA was commonplace and largely successful. A
combination of regulatory requirements created disincentives for selecting forestry as the postmining land use. As
landowners and local communities realized that forestland conversions to scrubland and abandoned grassland were
degrading the value of the landscape, an effort was made by landowners, regulators, miners, and researchersto
determine and resolve impediments to reforestation.

Based on academic research and observations since the Federal law was implemented, | believe landowners and the
mining community need to change their outlook on forestland, recognizeitsfull value, and realize that many
traditional reclamation practices used for establishing crop and pastureland are not suitable for reforestation. Inthe
past 20 years, large amounts of forestland have been converted to other uses of lesser value and, on average,
forestland productivity has been degraded. To improve thissituation in the future, several regulatory guidelines and
rules need to be modified, techniques and practices specific for forest land should be used, and certain traditional
approaches to reclamation should be changed through research and education.

The most important needs are 1) make afull accounting of the value of forestland; 2) revise forestland success stan-
dards based on forest productivity; 3) use topsoils and topsoil substitutes specific for trees and forestry; 4) minimize
grading to reduce minesoil compaction; 5) rationalize the cost of reforestation; 6) use tree-compatible ground covers
and standards; and 7) devel op bond-rel ease incentives to use trees.

Academic research has shown that reclaimed forest |and can be as productive as it was before mining, and that it
can serve the multiple functions of producing wood, improving water quality, providing wildlife habitat, creating
diversity and ecosystem stability, sequestering carbon, and providing aesthetic landscapes. Further cooperation
among landowners, miners, and regulatorsis needed to eliminate impediments and disincentives for reforesting

72



mined land. The OSMRE must take the |eadership rolein implementing changes that appear to be sound, find
money to research them if they lack a scientific underpinning, develop and modify policies and proceduresto effect
desired change, and reach out to the mining community and show it why these changes are important.
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PERSPECTIVES ON CONSTRAINTS, EXPERIENCES, TRENDS, AND
NEEDS RELATING TO THE ESTABLISHMENT OF QUALITY
WILDLIFE HABITAT ON MINED LANDSIN KENTUCKY

Steve Beam*
The Kentucky Department of Fish and Wildlife Resources
Somerset, Kentucky

I ntroduction

The Kentucky Department of Fish and Wildlife Resources (KDFWR) is charged with the conservation and
management of the fish and wildlife resources of the Commonwealth. In itssimplest terms, maintaining these
resources comes down to providing habitat of adequate quality and quantity for fish and wildlife to survive.
Healthy and diverse forest land is high quality wildlife habitat and plays acritical rolein the maintenance of healthy
aquatic ecosystems. For these reasons, KDFWR maintains a keen interest in the reforestation of mined lands.
KDFWR believes the goal of reclamation should be to return mined lands to their natural state of productivity.

Forest land contributes to the health of lakes and streamsin avariety of ways. Perhaps the most important of these
contributionsisland stabilization. Treesdo an excellent job of holding soil in place. Land that would otherwise be
highly erodible is stable when forested. Trees growing along a stream bank stabilize the stream bank and filter
sediment and other pollutants before they can enter the stream. They also provide shade that helps to moderate
stream temperatures, an important habitat requirement for many species of aquatic life. Forest litter such asleaves
and branches make their way into |akes and streams and are an important part of the food web.

Healthy forests also are important to terrestrial wildlife. For most areasin Kentucky, the natural 1and cover typeis
forest. Thisforestland isanaturaly dynamic ecosystem and various wildlife species are adapted to utilize the
habitat that results from the different stages of forest succession. For example, the species composition of arecently
disturbed forest stand differs dramatically from that of a mature stand. Other species prefer the habitat that exists
where two or more different habitat types come together. Thistype of habitat is commonly referred to as edge, and
species that thrive in this type of environment are often called edge species. Many game species are considered to
be edge species. Because different types of wildlife are uniquely equipped to live in different types of habitat, any
forest disturbance benefits some wildlife species and is detrimental to others.

Wildlife Habitat on Mined Land

From the standpoint of wildlife habitat, mining can be viewed as aform of forest disturbance. Due to the nature of
the disturbance, the effects are more severe than disturbances commonly considered such as timber harvest or fire.
With these types of disturbance, the forest regeneratesitself over time and the wildlife composition changes
throughout the regeneration period. The major concern from awildlife habitat perspective isthat, since the passage
of the Surface Mining Control and Reclamation Act (SMCRA) in 1977, techniques used to reclaim surface coal
mines, in effect, limit the ability of the land to go through the stages of natural succession. Whereas, aforest stand
disturbed through fire or harvest may return to mature forest in a period of 50 years, an area disturbed through mod-
ern mining and reclamation techniques will require considerably longer, if it recoversat all.

Such was not always the case. While pre-SMCRA mining techniquesin Kentucky presented an array of environ-
mental and other problems, the sites are, in many cases, now returning to or have already become productive forests.
Because land that is capable of undergoing the natural process of succession is so important to maintaining healthy
fish and wildlife populations, it is prudent to examine these prelaw sites and determine what gives them the capacity
to grow treesthat recently reclaimed mine sites lack.
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Much can be learned from how these lands were reclaimed. The most important thing that productive prelaw mine
sites have in common is aminimum of grading. Grading and shaping takes time on adozer, and time on a dozer
costs money. Therefore, thistask was kept to aminimum. When we go back and look at these sites where good
material was placed at the surface and little grading took place, we now typically find productive forests returning.
Granted, these impacts have typically had the result that succession has taken abit longer than istypical of other
types of forest disturbance. They have not, however, precluded future forest production.

Another important aspect to consider about early mining impacts upon terrestrial ecosystemsistheir relatively small
scale when compared to the impacts seen in more recent times. Increased mechanization and more efficient
recovery techniques hastened the need for comprehensive, national mining legislation. Thisregulation of surface
coa mining came about in the form of the previously mentioned SMCRA.

The enforcement of SMCRA has brought about drastic changesin the manner in which mined lands are reclaimed.
The law sets forth standards on how land is to be reshaped and revegetated. Emphasis has been placed on smooth,
well-shaped |andscapes with vegetation that is thick, lush, and green. These gently rolling landscapes reclaimed
with athick grass and legume ground cover have become the industry standard.

Thistype of reclamation has long been viewed as a significant improvement over the type commonly seen during
the prelaw era. In most waysit was. SMCRA addresses amultitude of extremely important issues. Water quality
has been improved dramatically by the new standards. The law also mandates grading and shaping that eliminates
many safety hazards such as highwalls and auger holes that were routinely left behind by prelaw mining operations.
Perhapsjust asimportantly, since SMCRA, reclamation has simply looked better.

There isadownside to these well-manicured sights, however. Mined lands reclaimed in such afashion have a
heavily compacted surface layer that severely limits natural forest succession. Consequently, postlaw mining does
not simply disturb existing forest land; it changes the existing habitat in a more permanent way. In most cases,
postlaw reclamation has resulted in conversion of forest to grassland. Aswe have already discussed, conversion of
forest land to another type of habitat benefits some wildlife species and harms others. This should, theoretically,
increase the local populations of grassland dependent wildlife, and to some degreeit does. Unfortunately, almost all
of these reclaimed sites have been planted to Kentucky-31 tall fescue and sericialespedeza. Both of these species
are notorious for their limited value to wildlife for both food and cover. Consequently, the quality of this new

habitat is much lower than it could be. Theimpact of systematic conversion of high quality forest land to low

quality grassland is not desirable wildlife management.

Much of the land that has been converted from productive forest land has been reclaimed to afish and wildlife
postmining land use (PMLU). Thisland usetypeis allowed under current regulation and is primarily centered

around providing habitat for edge species. Aswe have already discussed, many highly desirable game animals are
considered to be edge species; therefore, it is easy to understand why the creation of edge habitat has been so promi-
nently featured in the fish and wildlife PMLU. Mined lands reclaimed to fish and wildlife habitat are reclaimed as
grassland and required to have at least 30 percent of the area planted to trees and shrubs. Additional wildlife habitat
enhancement components such as shallow water depressions, nest boxes, and brush piles are encouraged. Unfortu-
nately, mine sites reclaimed as fish and wildlife habitat have often been reclaimed in the same manner as sites hav-

ing ahayland pasture PMLU. They are heavily compacted and in most cases the grass and legume components are
dominated by Kentucky-31 tall fescue and sericialespedeza.

New State Policiesthat Enhance Fish and Wildlife Habitat

An update to the fish and wildlife PMLU standards took effect in 1994 in the form of Technical Reclamation
Memorandum (TRM) #21. These new standards allowed for a decrease in the stocking density of trees and shrubs
from 450 stems per acre to 300 stems per acre on the 30 percent of the area required to have them. However, new
specifications were put into place that required these speciesto be of higher quality to wildlife. Of the 300 now
required, 90 stems are to be hard mast producing species, 30 stems must be conifers, and 30 stems each must be at
least two soft mast producing trees or shrubs. These tree and shrub species are to be chosen from an approved list
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included as Appendix A of TRM #21. Additionally, guidance is provided that steers operatorsto more wildlife
friendly herbaceous species and away from fescue and sericialespedeza.

Thefish and wildlife PMLU has proven extremely popular with the industry. A major factor in this popularity is

the absence of the productivity standards that exist with the hayland pasture PMLU. Just asisthe case with both the
commercial and noncommercial forest PMLUs, the fish and wildlife PMLU establishes success standards based

solely on the establishment of ground cover and living stems at the time of bond release. The capacity for long-term
productivity is not considered; therefore, thereis no requirement that land be reclaimed in away that allows forest
regeneration or plant succession toward a mature, productive forest land.

Concerns over long-term forest productivity on reclaimed mine lands has been mounting for sometimein the state
of Kentucky. Many individuals feel strongly that reclaiming mined lands means more than grading the land smooth,
establishing athick carpet of something green, and keeping trees alive until bond release. Fortunately, measures
have been undertaken to address thisissue. Based on arecommendation to the Governor’s Office by the Kentucky
Environmental Quality Commission, aworking group was established to review current reclamation techniques and
provide guidance as to how to address the issue. KDFWR participated in and supported this process. The working
group determined that existing surface mining regulations do not need to be revised to accomplish the goal of mined
land reforestation and areforestation initiative wasissued in the form of Reclamation Advisory Memorandum
(RAM) #124.

RAM #124 outlined reclamation techniques that are in compliance with current regulations and when employed will
provide for the reforestation of mined lands. Recommendations include selection of appropriate spoil material for
utilization as growth medium, decreased compaction, and proper selection of vegetation. Use of the methods
outlined in RAM #124 provide alandscape that is more capabl e of undergoing normal forest succession and,
therefore, more adequately addresses ong-term habitat needs.

KDFWR supports the implementation of RAM #124. When sites are to be reclaimed under the existing fish and
wildlife PMLU, the single most important aspect of the reclamation should be to establish a good rooting medium.
Species established as herbaceous cover should be chosen based on usefulness as food and cover for wildlife, as
well as compatibility with tree growth. Tree and shrub species with food and cover value to wildlife should con-
tinueto be selected. Of particular importanceisthe planting of hard mast species which require a much longer
period of timeto invade asite naturally. Species of trees with wind borne seeds, such as sweet gum, tulip poplar,
and the maples, will invade the site on their own, given (1) time, (2) an appropriate rooting medium, and (3) aless
aggressive species as ground cover. Theinvasion of native vegetation should be encouraged. Current regulation
does stipulate that invading trees and shrubs be counted toward meeting success standards. This same attitude
should be taken when considering ground cover requirements. Thereis, in some cases, amind-set that a reclaimed
area should meet ground cover requirements based solely on planted vegetation. An areadominated by native
weeds, such as goldenrod, ironweed, and broom sedge, can be as beneficial to wildlife as an areawith aweed-free
stand of orchard grass and clover.

Another issue to consider with planted vegetation is the creation of edge. Planning for optimal edge habitat is called
for in the Kentucky surface mining regulations. In an attempt to accomplish this goal, companies often simply plant
all treesand shrubsin long linear plantings afew rows wide throughout the entire permit area. Rows of trees and
shrubs do serve an important function as travel corridors and should certainly be used to connect important habitat
components such as water sources and undisturbed (unmined) forest. Scattered trees and shrubs also can be
beneficial to some species; however, KDFWR recommends that sites reclaimed to afish and wildlife PMLU also
should consider other important aspects of reclamation. The primary objective should be to speed up the natural
process of forest succession. Planting tree and shrub speciesin larger clumpswill allow these areas to grow more
quickly into young stands of woods. Planting them adjacent to existing woodland will provide more of a“feathered
edge” an areawhere one habitat type (mature forest) intergrades into another (grassland). Thistype of edge habitat
is much more beneficial to edge adapted speciesthan a*“hard edge” such as mature woods bordered by grassland.
At the same time, it more accurately imitates the process of forest succession. For example, when a



farm field is abandoned, woody growth encroaches from the outside edges until the entire field eventually becomes
ayoung woodland.

In addition to providing a growth medium and planting to encourage natural succession, wildlife habitat enhance-
ment practices should be included to the extent practicable. Brush piles and rock piles can be important cover com-
ponents for many species. Shallow water depressions | eft randomly scattered on the landscape provide breeding
areas for frogs, toads, and salamanders, aswell aswatering sites for other species. Retention of dugout and on-
bench sediment structures also provides sorely needed sources of water for wildlife. KDFWR supports the modifi-
cation of existing regulation to allow operators to partially regrade and |eave such structures anytime they do not
pose a serious hazard.

Perhaps as important as changing the current methods of reclaiming to afish and wildlife PMLU isto realize that
any PMLU creates anew type of habitat. It has been acommon misconception that KDFWR would prefer all mined
land be reclaimed to afish and wildlife PMLU. Thisisnot the case. Ashasbeen stated earlier, forest land is excel-
lent wildlife habitat. If the premining habitat typeisforest land, KDFWR recommends the area be returned to forest
unless the landowner specifically desires another land use type. This statement, as well as any requiring reclamation
of undisturbed forest back to forest land, tendsto lead to the discussion of the landowners’ right to choose his de-
sired PMLU. KDFWR is not proposing infringement upon the rights of private landownersthat currently exist in
the surface mining regulations. However, it is common knowledge that quite often surface owners simply allow the
mining company to return the land to whatever PMLU they desire. When the company does not own the land, they
typically choose the reclamation option that is cheapest. Often these areas are hayland pasture or fish and wildlife
PMLUs. If it can be shown that reclamation to forest land will save the operator money because of decreased grad-
ing, and bond release is possible because trees will survive, we may hear fewer arguments that the landowner has a
right to ahayland pasture PMLU. If then, the landowner truly does desire a pasture, he has that right under existing
regulation. The problem isthat, until now, the forest land PMLU has not been atruly practicable option.

The success of implementing RAM #124 is contingent upon the education of both mine operators and the enforce-
ment community. A wealth of information exists that indicates that decreasing the amount of final grading can re-
sult in asubstantial savings to the mining company. Significant cooperation among engineers, operators, and mine
inspectors must occur for operators to make sure that surfaces needing heavy grading to maintain stability are
graded adequately and areas not needing such treatment are identified and handled appropriately.

Future Efforts

KDFWR supports the establishment of cooperative projects between the (1) Kentucky Department for Surface Min-
ing Reclamation and Enforcement, (2) Office of Surface Mining, (3) Kentucky Division of Forestry, (4) KDFWR,

(5) University of Kentucky (UK), and (6) the mining industry to establish demonstration areas for the practices out-
lined in RAM #124. These demonstration areas should be set up on mine sites that are permitted, bonded, mined,
and reclaimed in the standard manner. Work such as that being done by Dr. Don Graves on UK’ s Starfire project
provides invaluable information about the effects of various levels of soil compaction on tree growth and on the tree
species that grow best on mined lands. Unfortunately, but understandably, many peoplein the coal industry may
simply view thisas “research.” Therefore, it is desirable that demonstrations be set up throughout both the eastern
and western coalfields of Kentucky that use RAM #124 in avariety of geographic locations and reclamation scenar-
ios. Effortsare already underway to do thistype of work. These endeavors should be continued and increased be-
cause they can accomplish the important goal of demonstrating that decreased grading and reforestation is practica-
ble.

KDFWR supports all efforts to reclaim mined lands in a more environmentally responsible manner. Certainly pro-
viding for long-term forest productivity fits this description and isimportant to the goal of improving the quality of
wildlife habitat on reclaimed lands. Itiscrucial to remember that mining isin most cases aform of forest distur-
bance and the goal of forest land reclamation should be to reestablish sites with the capacity to undergo natural for-
est succession. Thisrequires reclamation to be considered much more than a processresulting in acertain
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number of stems per acre and adequate ground cover five years after mining ceases. We must begin to view recla-
mation as a process that allows us to restore the future productivity of our land.

! Steve Beam, Wildlife Biologist, Kentucky Department of Fish and Wildlife Resources, Somerset, K entucky.
Beam has worked in the environmental section and on environmental concerns related to mining. He was a member
of the Kentucky Department of Fish and Wildlife Working Group that drafted the Kentucky Reforestation Initiative.
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OHIO’S PERSPECTIVES ON CONSTRAINTS, EXPERIENCES, AND
NEEDS: A PRACTITIONER’S VIEW

Jim Stafford*
Ohio Division of Forestry
Zanesville, Ohio

History

On AEPland in 1967, acombination of pioneer species, interim species, and climax species was planted. The
pioneers would include black locust because it was aggressive and would quickly die out. The interim speciesare
those that are disseminated by air like cherry, white and green ash, and elm. The climax species in southeast Ohio
would be oaks and hickories. They began with astocking level of over 1,000 trees per acre. Thefirst year survival
was about 70 percent. By 1992, the survival rate had dropped to 307 stems per acre. That would be about what
would be expected in anatural state based on the climate and soils of southeast Ohio. We expect at the maturity of
the stand (an age of about 80) that this site will carry about 100 trees per acre. Thistract would represent a
successful planting. Just asimportant as the number of trees per acreistheir growth rate. Our growth rate for
yellow poplar was 1.4 feet per year. The white ash was about 1.0 foot per year. Typically on soilsin southeast
Ohio, yellow poplar would be expected to grow 80 to 90 feet tall in 50 years. So this site would have had asite
index of around 70 for yellow poplar. That would be within an acceptable range for growth of yellow poplar.

After 1970, AEP was no longer faced with tree planting on ungraded spoils and was now faced with planting trees
on compacted graded soils. Thisresulted in avery low success rate with attempts at reforestation with the species
mixtures that had been planted prior to 1970. On post 1972 plantings at AEP when the trees faced heavy com-
petition from herbaceous species and heavy soil compaction, they reduced the initial number of trees planted and
experienced areduced first year survival rate of 50 percent. Thisresultsin too few treesto change the soil envir-
onment into aforest soil. You will not get the necessary microbial activity typical of aforest soil. Alsothetrees
will not grow straight and be self pruning at these low numbers of trees per acre. Also, the growth rates were much
reduced. White ash was down to 0.6 feet per year and yellow poplar dropped to about 0.3 feet per year. This
reduced the site index to below 30 feet per 50 years, which would not be an acceptable forest production rate. Asa
forester, if alandowner talked to me about planting treeson land with asiteindex of 30, | would tell him not to
bother.

Conclusion

I am now working with landowners who have had their final bond release and are telling me that they want their
woods back. We need to get back to reclamation with trees. The native climax community in southeast Ohio is not
grasslands, it is and oak/hickory forest. The creation of thousands of acres of grassland is of no benefit to the wild-
life asthey are adapted to forest not grassland. Ohio hasa$7 billion dollar ayear timber industry and grasslands do
not help them. Grasses and trees do not mix. The result of planting treesin grassisthat the tree growth is much
reduced. Y ou must eliminate the grassesin order to get tree growth. We need to find a better way to place the top
6 feet of plant growth material in place so that compactionis minimized. | do not see any significant difference
between how coal mines are reclaimed and highways are built. They use the same equipment and the same methods
and get the same results, maximum compaction. | know | would never be able to establish treesin an interstate
highway right of way. | can not comment on how this should be done, but we need to find away to replace the root
zone so that compaction isreduced. We need to continue to look at seed sources to ensure that we get adapted spe-
ciesthat would do well on the sites on which they are planted.

! James P. Stafford, Forester, Ohio Department of Natural Resources, Zanesville, Ohio. Forester since 1981.
Stafford graduated in 1976 from Ohio State University with B.S. in forest resources management. He worked for
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Champion International at a plywood mill in Cordova, Alabamauntil 1978. He supervised the Alabama State
Nursery in Autaugaville, Alabamauntil 1981. He supervised Green Springs Nursery until 1984. He supervised the
Tree Improvement program until 1994. Currently, he isan Ohio Service Forester assisting landownersin
Muskingum, Coshocton, Guernsey, and Belmont counties since 1981. He also isamember of the Ohio Chapter of
the Society of American Foresters, the Ohio Mine Land Partnership, and the Ohio Nurseryman’s Association.
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REFORESTATION CONSTRAINTS, EXPERIENCES, TRENDS, AND
NEEDS.: A LANDOWNER'S PERSPECTIVE

Timothy Probert?
Pocahontas Land Co.
Bluefield, West Virginia

Through decades of research by Clark Ashby, Don Graves, Jim Burger, and many others, science has shown us that
we can create a productive site to grow commercially valuable hardwood and pine species on reclaimed surface
mine sites throughout most of the United States. Using the guidelines and techniques described in research, itis
time we as landowners take a more active roll and have more input into the reclamation process.

Landowners— Get involved!!!

If landownerswant a productive commercial forest following surface mining, they need to be involved in the recla-
mation process from the beginning of the permitting process and follow through to vegetation establishment and tree
planting. A landowner can’t be forced into taking an active rolein the reclamation of hisland, but if he wantsto
insure the productive potential of hisland is reached, he best get and stay involved. A landowner must first be
convinced that acommercial forest is his best land use alternative. If surface mined land can be commercially de-
veloped to give the landowner a greater return on hisland than forest land, he will more than likely lean toward that
use. Inthe Midwest, farmland may be more valuable to the landowner, but for the most part, in the Appalachian
coalfields of West Virginia, Kentucky and Virginia, the best use for the majority of reclaimed surface mined land is
commercial forestry. Whether the landowners' objectives are to create wood for fiber, quality saw timber or to cre-
ate aforest for aesthetics, and increase wildlife habitat, the same type of quality site must be created during the rec-
lamation process to insure the greatest survival, growth, and value of timber isrealized.

Some landowners will need to be educated in some basic forestry to learn what the potential val ue of an acre of
reclaimed land could be. Even large landholding companies that regularly harvest timber off their nonmined lands
may need to be shown the economic incentives to persuade management to invest in commercial forests following
surface mining. A landowner will have a sizeable amount of money invested in his future forest and also has the
risk of forest fire, insects and disease, deer browse damage, and ATV damage during the time the trees are growing
from seedlings and saplings into the pole stage and on to mature saw timber. Landowners need to be aware that
growing timber isalong-term investment. But the long-term benefits not only provide a future income from timber
production, they also add to the aesthetics of the land, benefit wildlife with food and cover, better stabilize the mine
spoil, reduce erosion, improve water quality, and generally improve the quality of the land.

Some good things happening

Several years ago, it seemed like we were banging our heads against the wall when we advocated |ess compaction,
less competitive groundcover, burying the shales and putting the brown sandstone on the surface, and recommend-
ing coal operators use areputable tree planting contractor to plant the trees. The coal operators and contractors did-
n’t seem to pay much attention and reclaimed the sites the way they always hadSK entucky 31 tall fescue, red and
yellow clover, and compaction. But through several years of repeating the same story over and over in workshops
and seminars, | believe we are beginning to see some progress. With our company assisting with the cost of refores-
tation, many of our coal lessees are now utilizing the techniques shown through research to create good sites for
commercial forestry.

Planted in 1986, asitein West Virginiawas left uncompacted. Where tree compatible ground cover was used and
brown sandstone was the dominant spoil material, the area now has trees over 30 ft tall and 8 inchesin diameter.
This stand iswell on its way to becoming a productive forest once again.



Another site, planted in 1990 in eastern Kentucky, shows trees growing in the uncompacted sandstone had athree
times better growth rate than trees in areas where conventional reclamation procedures were used, with yellow
poplar 12 feet tall and sycamore 20 feet tall. Again, these areas are showing great promise for the future. These
sites have been used over the years to show coal operators that productive sites and productive forests can be
created after mining. Over the last few years, several positive changes have been made within the states of
Kentucky, Virginia, and West Virginia's regulatory agencies that make it more practical and affordable to use
commercial forest land as the preferred postmine land use.

Rateof return

By creating the most productive site possible for trees following surface mining, asite index of 75 or better can be
attained. (Siteindex is used as a measurement of sited quality, estimating tree height at a given age based on soil and
physiographic variables.) Thissite should be able to generate a stand of yellow poplar pulpwood by year 20 and
small saw timber, utilized for peeler logs in the plywood market, by year 30. With fast growing species like poplar
and sycamore, it islikely to have acommercially harvestable stand of timber in 30 years. If the stand was planted
with 545 trees per acre and had an 80 percent survivial rate, these trees could generate 33,540 board feet of timber
per acre and be worth $3,857.10 per acre. With aninitial planting cost of $218.00 per acre, and including an annual
management fee and taxes, this stand of timber could generate a 10.2 per cent return on investment. If the land-
owner was sharing the cost of tree establishment, the rates of return would be even higher. A 10 percent return
looks like agood enough reason for alandowner to want to establish commercial forests after mining.

Where we re missing opportunity

Unfortunately, landowners, especially ones owning smaller acreage, often do not take the initiative, but let the coal
operator or mining contractor handle al phases of the mining and reclamation operation—from permitting to min-
ing, grading, and seeding. Some landowners and coal operatorsarein it for the short-term gains of coal royalties
and coal sales and not interested in the long-term investment of timber. Often, when alandowner decides to plant
trees after the fact, he may find the postmine land usein the mining permit will make it difficult for him to establish
trees or he may have to amend his permit.

If alandowner decides on a postmine land use of commercia woodland, and then has little interaction with his coal
operator or contractor and does not follow-up with inspections to the mine site, he might bein for a big surprise.
Even though many more surface minesin Kentucky, Virginia, and West Virginia are using forests as the postmine
land use, mine sites are still being reclaimed to have the manicured “golf course” look. A landowner must take the
time to work with the operators of the mining equipment on thejobto be sure they understand his desire to leave
the surface as uncompacted as possible and, also, what is the best spoil material available on site to be used for
establishing trees. Itishard to get adozer operator who has been used to compacting spoil material for the last 20
years to now leave it uncompacted with minimal grading, or ask a hydroseeding contractor to change to anew tree
compatible seed mix when he knows he can get the required ground cover with the “old standard” mix. Attitudes
must change and the landowner must be willing to get involved to make this happen.

| have had coal operatorstell methey can’t get treesto grow and have given up trying to establish commercial
woodland on reclaimed mineland. Aninspection of the site usually reveals that they are inadvertently doing
everything possible to create the worst site for tree survival and growth, including overcompacting flats and gentle
slopes, not using enough spoil material to cover the hardpan in flat areas, using the wrong spoil type, and using atoo
aggressive ground cover. Even when the operator does create a pretty good site, he may still have a problem with
tree establishment. We've had instances where atree planting contractor used some “bargain basement” seedlings
to save himself some money and ended up with very high mortality. The same contractor root pruned the seedlings
until there was nothing left to stick in the ground; all to make it easier for his crew to plant seedlings in compacted
ground. It only takes afew times with poor results to have a coal operator and landowner convinced that tree
planting istoo hard and costly compared with hayland/pasture or fish and wildlife habitat.



Over the last 20 years since SMCRA, landowners are losing what could have been productive forest land created
during surface mining reclamation. Through ignorance, operator attitude, interpretation and enforcement of
SMCRA, and lack of landowner involvement, thousands of reclaimed acres of potentially productive timberland
actually have been degraded, with aloss of site productivity and lowered site index dueto the old standard of
mining reclamation practices used. This has cost landowner reduced productivity on reclaimed surface mined sites
and reduced future income and val ue from timber grown on this land.

Lossof return

In contrast to our productive site, a poorly created site after mining that has asite index of 45 might generate 45
tons of pulpwood per acrein 30 years and have avalue of $90.00 per acre. With initial planting costs of $218 per
acre and the associated management fee and taxes, alandowner would stand to lose his money trying to establish a
forest, having arate of return of - 4.1 percent. No wonder so many coal operators say they can’t get trees to grow
and opt for the fish and wildlife option. Too many timesin mining reclamation this type of situation has occurred in
the pastSand it’s still occurring !

Thiskind of site degradation must not be allowed to continue. Aslandownerswe arelosing productivity and future
income off our property, which must be used to offset the tax burden of owning land. If we are going to reclaim
mine land to productive forests, we need to promote ways to create the best possible growing medium and do what
is necessary to help the landowner and coal operator accomplish thistask.

What can we do? Some suggestions for discussion

According to most state groups that responded to the OSM letter, they do not believe any regulations or policies
need to be changed. | believe most of all, the attitudes and mind-sets of all those involved need to be changed. We
need to stop preaching “golf course” landscape reclamation and preach that rills and rocks and loose, rough terrain
is better for growing trees.

Get the word out. Finds from research and proven reforestation techniques must transfer from academiato the
regulatory agencies and to the field inspectors on the federal and state level. Get the word out to the coal operators,
too, through state mining associations and to the landowners through state landowners and forestry associations.
Let’ s get everyone on the same wavelength too, so a state inspector isn’t worried about what a federal inspector
might say or do when the landowner opts for commercial woodland.

There needs to be some cost savings to the landowner or operator who is bearing the additional cost of reforestation.
One way would be to reduce the stems per acre required for bond release. After al, if agood siteis created, sur-
vival will be higher and less trees per acre would need to be planted. Who determines optimum spacing of seedlings
anyway? If asaprofessional forester | felt that a spacing of 12' x 12" between seedlings was desirable to meet my
planting objectives, | would only need 302 trees per acre. To guaranteethissurvival, | may plant 400 per acre, but
not the 600 seedlings asis required by many states for commercial forest land.

Let’sgive abreak to the guys out there trying to do it right. Why must we go back and disturb a site that has
stahilized erosion and is growing trees because of afew exposed rills that are deeper than 18 inches. If thesiteis
stable and no sediment is moving off the site, isit necessary to destroy several hundred trees with equipment to
“fix” anarea? Can lessdestructive measures be used to address the problem? Or what about giving abreak for a
small “hot spot” where trees will not grow for one reason or another. Leaveit asan open area instead of making an
operator go back and plant it again and again and again.

Are our ground cover requirements too heavy? We definitely need to make sure Kentucky 31 tall fescue and red and
yellow clover stay out of the seed mix, for they are too aggressive when establishing trees. One planting contractor
mentioned to me that he noticed a higher mortality of seedlingsin areas that were planted in aheavy cover crop of
winter rye. Areasvoid of the cover crop had much better survival.



Could we offer an incentive to the coal operator to get more trees planted? A cost share program with the states or
federal government? How about lowering the amount of bond required per acre if the operator or landowner goes
to commercial forestry? In West Virginia, atax incentiveis aready in place which reduces thetax onland that is
under long-term forest management. This can be quite a savings in taxes over time and should have most
landowners favoring forestry over fish and wildlife.

| think the fish and wildlife land use is one that may even need to be eliminated. It has been used by many because
it was the cheapest option. We get alot of pastureland with afew rows of noncommercial species growing out
there. Most of the varietieswildlife biologists request for these sites are too demanding and die within afew years,
leaving autumn olive thickets and rows of european alder, with ablock of pine here and there. If you create agood
forest, with diverse species, the site will provide food and cover for wildlife habitat anyway. If wedon’t eliminate
the fish and wildlife option, how about requesting that 100 oak trees per acre be planted on 20' centers to insure that
some commer cially valuable timber will be established for the future, while giving wildlife extramast?

Maybe we need alaw to protect the landowner’ s property rights when it comes to reclaiming mine land. 1f apoor
siteis created through improper reclamation, and the landowner’ s potential productivity of land for growing timber
isreduced, he stands to lose future income from the timber on hisland when it is harvested. The site quality has
been reduced to a point where the timber investment may not be economically feasible. This should not be

happening.

| look forward to aday when our state and federal inspectors visiting a reclaimed mine site with a postmine land use
of forest land say, “If thisisto be commercial forest land the spoil needs to be less compacted, and if you don’t
loosen it up and get more brown sandstone on the surface, I'll have to write up aviolation. Instead of the violation,
I’d like to show you how to create a better site for growing trees. It should help increase seedling survival and
growth rates, and help you to meet the bond requirements.

! Timothy Probert, Pocahontas Land Corporation, Bluefield, West Virginia. Probert is Senior Forester with
Pocahontas Land Corporation, a subsidiary of Norfolk Southern Corp, and manages over 500,000 acres of forest
land in West Virginia, Virginia, and Kentucky. Part of hisresponsibility isto coordinate reforestation activities on
the company’ s reclaimed surface mine lands. Working with mine and environmental engineersfrom several of
Pocahontas’ coal lessees, he has overseen the planting of over 6,800 acres that were returned to forest land. He has
been involved with three cooperative reforestation projects with Virginia Tech and has coauthored papers on some
of that research.



WILDLIFE PERSPECTIVES OF RECLAMATION

Robert M. Morton*
Kentucky Chapter of the Wildlife Society, President
Corydon, Kentucky

Preface

I am awildlife biologist with 20 years of field experience. |1 am going to discuss fish and wildlife resources and
their resulting recreational use. | do not pretend that | am going to offer a series of new ideas or methods to make
reclamation practices more wildlifefriendly. 1 am surethat we all know of practices which are successful and pro-
vide for productive habitats. So, for all of those in the audience who expect me to stand up here and present the

cure-all for fish and wildlife resource reclamation ills, well, you are going to be sadly disappointed.

I ntroduction

I will present the issues of what happens to the fish and wildlife resources as aresult of mining and the postmine
uses of the land and what | see that can be done to improve the situation. However, to do thisthere are afew things
that we are all going to have to agree on before we begin this discussion. Oneisthat forest lands, wetlands, and
grasslands all hold unique communities of fish and wildlife resources. Some of those species and communities are
prized from arecreational standpoint; some for their potential future production values; others are valued because of
their unique diversity and mix of species; some are of serious concern because of their apparent declinesin the over-
all landscape; and still others could be considered as indicator species of what we as humans have done to the land-
scape. Also, when | speak of wildlife during this presentation | am including both fish and wildlife resourcesin the
term of “wildlife”

Grasslandsin general and Kentucky in particular are of high value to wildlife, especially to upland game,

neotropical birds and some small mammal species. Also, these habitat types are greatly diminished in both quantity
and quality due primarily to conversion to agricultural production and the broad scale planting of fescue. The
biggest problem with grassland habitat is not the lack of acreage, but the overall declinein the quality of the habitat.

Wetlands, especially shallow, seasonally flooded forest habitats are probably some of the most prized, complex, and
diverse communities on the earth. Wetlands are the transitional habitats between the terrestrial and the aquatic
worlds. Therefore, these habitats benefit both the upland and the aquatic communities. Species such as waterfowl,
frogs, turtles, shorebirds, fishes, aguatic invertebrates, and othersall live in, migrate to and from, feed in, escape to,
and reproduce in wetlands. Wetland habitats are of concern due to their reduced acreage through their con-version
and declinesin quality due to human impacts. Over 80% of Kentucky’ s wetlands are gone and they are not likely to
bereplaced or restored. Thisisthe reason why these habitats are of such interest.

Obviously, forest land communities also are very species rich from both arecreational and consumptive aspect.
These communities produce wildlife species such as white tailed deer, squirrels, raccoons, wild turkey, and a host of
nongame bird life, aswell asforest products and other unique communities of plant life. These communities
produce natural resource forest products such as lumber, food, and herbaceous materials, all of which have other
valuesto humans. Concerns about forest land habitats center around their declinein quality and declinesin present
and future production potential. Thisis dueto shiftsin age structure and communities by ill planned harvest and
conversion to other habitats. This, however, isahabitat that is actually growing in acreage in Kentucky, according
to Kentucky Division of Forestry records, but the quality and future production potential appears to be going down.

| am hereto discuss reforestation and wetland reclamation practices. What is needed to provide more of these
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valued wildlife friendly habitats? How do we improve the resulting quality for wildlife communities?

Present Situation

Coal mining in Kentucky, the Midwest, and the country isafact of life. Thereal issues, from awildlife per-
spective, are (1) what habitat types are going to remain after reclamation, and (2) what will the quality of that habitat
be? Itispretty much agiven that wildlife resourceswill utilize the available and quality habitat if allowed to and
when it is present.

I mentioned earlier that the biggest question of wildlife habitat centers around what type of habitat will remain asa
postmine cover. In many instances reclamation practices do not “restore” the original habitats but simply replace
them with other more easily and economically restorable habitats. Now we cannot condemn the companies for
exercising their available reclamation options; however, | feel that we do need to review the intentions of the re-
clamation laws and seeif they address the issues of reclamation. This must be reviewed in a present and future
generational light to determine what effects these practicesreally have had.

Now by textbook definition to reclaim or to perform reclamation requires actions that provide for the “return of, or
restoration of, use.” My questions are: Do the present reclamation practicesreally address the “restoration” of
habitats? |sthe conversion of quality forest to low quality pasture habitat restoration? Does the conversion of
seasonally flooded and shallow water wetlands to deep water habitats and uplands qualify as reclamation? | realize
that it depends on where you sit for the answers to those questions. 1n many instances present “reclamation” by
legal definition has been accomplished; however, from awildlife resource perspective there have been significant,
long-term and in many cases, honreversible changesin the habitats and aresulting declinein wildlife use of those
habitats. Most, if not all, of these situations lead to reductionsin biological viability and diversity due to losses of
species and the resulting declinein their use. There also arelossesin other natural resource products for both
present and future generations and these too will result in losses in recreational opportunities for the populace.

Now | am not an all or nothing type of person. | can accept that with mining there are going to be changesin the
landscape. Anyone who thinksthat the surface layers of the earth can be turned upside down, the coal veins
removed, and the overburden put back so that it isgoing to ook likeit did prior to mining isliving in afantasy

world. | alsowill admit that reclamation activities have changed greatly since | began my career 20 years ago.
However, have the changes been the best for wildlife or future forest production? | think most will agree there have
been significant improvements in water quality from mined lands and there has been increased vegetation covers
applied to the landscape. However, many of these situations have come with the application of low quality fescue
grasslands and at the expense of future forest production. There has not been universal acceptance or application of
practices that will ultimately restore forest communities or the wildlife resources that utilize them.

The next big question is, what isthe quality of habitat after reclamation? Quality can be described in many ways,
such as (1) accessability to wildlife, (2) diversity of vegetative communities, (3) interspersion of habitat types, and
(4) diversity of both topography and hydrology. Conversion of a productive upland forest to a smooth graded,
gently rolling, mono-culture fescue stand is similar to alimited nuclear war treatment of the landscape from a
wildlife perspective. Not much survives! Thetreesare gone and not likely to be back in our lifetimes, if ever. The
resulting grassland community is not receptive to most species of wildlife and is actually toxic to some, and it would
cost millions of dollarsto put it back to avalued mix of habitat types, if it can be converted back. A seasonally
flooded forest that is alevee away from the stream or headwater source that seasonally flooded it, recontoured into
20 foot slopes rather than the 5 foot slopesit once had, or has afinal cut lake of 30 feet deep, bearslittle
resemblance to the original bottomland topography and hydrology of the lands prior to mining. The shape of the
reclaimed landscape, the final cut lake, and the contours of the resulting hydrology all affect the resulting natural
resource potential of theland. A final cut lake with side slopes the shape of the walls of this building offerslittlein
the ways of transitional habitats, temperature and dissolved oxygen bands, and accessability for many species of
wildlife or for human use. In each case, al of these lossesin habitat and wildlife resources are mirrored as |0sses
in recreational opportunities, for things such as hunting, fishing, bird watching, etc.



So now that | have condemned much of what has been done in the past, it is about time to present what | see that
needs to be done to improve the situation. First, we need to determine what our reclamation objectives are. Do we
want to restore the land? Do we want to restore the land use? Do we want to provide vegetative cover for erosion
control? Or, do we simply want to apply agiven set of prescribed practicesto obtain bond release?

Second, we need to review what reclamation practices were done, or are being done, and identify what needsto be
done to obtain the desired resulting habitats.

Third, we need to ask ourselves, do the present reclamation practices meet our goals of reclamation and restoration
of the landscape from awildlife view? In many instances, | think the answer isyes; but in some cases we have lost
sight of our goals and objectives or the goals and objective are conflicting. If we want smooth grades, solid vege-
tative cover, and future forest we have to give up something, in most casesit is our future resources! Or do we need
to fine tune the application of some techniques or policies? We all can sit here and second guess what was done or
would have been better done back then, but now we can only address what should be done or will be done better in
the future.

Needs

So now theissue from awildlife perspective is how do we put the landscape back together in aform that will

(1) allow for good water quality; (2) provide for wildlife resources; (3) provide for future natural resource (forest)
production; and ultimately, (4) will provide for recreational opportunities. | feel that if you accomplish the objec-
tives of protection of water quality and provide for the future forest production you will likely meet the goal of
providing for wildlife resources, and thiswill in turn alow for the recreational use of the land.

The question is how do we get there from here? | would suggest that we begin by better describing our goal of
reclamation. Isit restoration, reclamation, or replacement? If the goal is restoration, we have along way to go on
many techniques and policies. We need to work aggressively on things which are proven to produce more future
timber production even if the result is not as eye appealing in the short-term.

Secondly, we should bracket or frame what reclamation practices are acceptable for a given habitat type. Con-
version of dominantly forest land to all pasture, should simply not be acceptable. Just as conversion of all pasture-
land to all forest land should be just as unacceptable. Conversion of seasonally flooded wetlands and forested wet-
lands to amix of rolling uplands and a permanent final cut lake should not be acceptable either. To do thiswe need
to focus reclamation activities on what habitats were on the land prior to mining, and determine in con-sultation

with the regulatory and managing agencies if restoration of those same percentages of forest, water, and grassland
arereally in the best interest of reclamation and the resources. Thiswould take agreement with reg-ulatory agencies
and mining companies when any changesin habitats were proposed.

Third, | feel that we must look at the habitats that resulted from some of the reclamation practices of 20 to 30 years
ago. If welook at some of the resulting forest lands from ol der reclamation sites, we will see that rough grading
doesresult in abetter reforestation substrate and ultimately will result in a better future forest, and thiswill be better
wildlife habitat. Ultimately, we may have missed out on an opportunity for future natural resource, forest
production, fish and wildlife habitats, and the resulting recreational opportunities by requiring smooth grading,
uniform vegetative covers, and elimination of shallow sediment basins. However, the methods employed to
preserve and enhance water quality have benefitted all wildlife resources and should be maintained!

We need to propose changes that will result in the improvement of the quality of reclaimed landsin terms of water
quality, future timber production, and the resulting wildlife resources of the land. These conditions and habitats
would all allow for recreational use of the land.

Specific itemsthat | would like to see addressed include (1) reduced grading for reduced compaction and enhanced

reforestation efforts; (2) permit designs that leaves permanent water bodies with avariety of depths; (3) shallow and
seasonally flooded silting basins, again with variationsin water depths; (4) access points to allow for improved
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recreational use; and (5) restored “normal” hydrology (overflow) of the property where areas had been levied off
from mining by breaching the levees as one of the last reclamation activities.

We also need to discuss the issue of what really costs morein reclamation dollars. Lots of grading and a smooth
grassland or less grading and a future forest. | think you will have to agree that dozer timeis expensive and any
reduction in it saves dollars.

Future

The future begins with planning, and this begins before the property is permitted and mined. Thisinvolves
determination of what reclamation practices will be employed as a postmine land use treatment and future uses of
the property. It isobvious by many of the resulting habitats that we have restored that we can make good quality
wildlife habitats and restore future natural resource production of the lands, if wetry. We have to accept that many
practicestake timeto realize the results.

Reforestation is a practice that takes 50 to 100 years to generate a viable harvestable natural regenerating forest.

The goals of forest reclamation should be to reestablish aforest on the land that will be capable of producing forest
products, sustaining hard mast production for wildlife use, and ultimately natural regeneration of the stand for future
production. This can only be accomplished if there is adequate substrate in a suitable condition, not com-pacted to
the point where root growth is restricted, and successfully planted to amix of specieswhich will providefor a

future forest. Will this happen with the present grading and shaping practices? It isdoubtful! It may require that
the surface layers be left rougher than traditionally accepted to be successful. It requires planting with amix of hard
seed plant species, leaving islands of native forest to act as a seed source, and allowing light seeded speciesto move
in on their own. This maybe the best approach for future forest production.

Water quality isimportant and is dependent on the types of spoil material, slope, and hydrology of the area. 1deally,
access points should be designed into any permanent water bodies that are left on mined land. This does not have to
be an elaborate concrete ramp but simply sites of adequate rock substrate to reduce erosion and provide a stable
platform.

All of this happens only if (1) thereisinterest from the company for reclamation other than the cheapest recla-
mation options available; (2) there is an involvement of what the final mining use of the property will be prior to the
permitting process; (3) there is an opennessin the process from both the company’ s side, to tell what they want to
do and the regulatory agency side, to determine what the resource needs are of the site, region, and state; and (4) the
key element for any reclamation process to work, involvement of the staff involved in the mining and recla-mation.
Let’sfaceit. If the equipment operators can see the goals, they can see the reasoning behind doing certain practices.
Thisall happens only if there are changes in philosophy from the company’ s staff and regulatory agency sides to
make any significant change in reclamation practices for increased and successful reforestation efforts.

It may sound like | am proposing significant changesin the process and, in some ways, | am; however, we can not
lose sight of certain objectives in the reclamation process. While many of these issues such as reforestation, per-
manent water, fisheries resources, etc., may take yearsto develop, in the short-term we must protect the envi-
ronment from erosion, further damage, and degradation of water quality, and preserve the physical stability of the
land.

Wildlife friendly reclamation can only happen if the reclamation options provided to the companies are habitats that

are ultimately restorable, potentially productive, and economically viable. Temper all of that with the reality of
dealing with the physical conditions of the site given the spoil, hydrology, grade, and compaction of the materials.

Wildlife as I ndicator s of Successful Reclamation



Wildlife has been termed many times as being indicators of the overall health of habitats and environmental
conditions. Y ears ago, miners used canariesin shaft minesto determine air quality; in many fisheries, invertebrate
life can be and is used as indicators of water quality in streams and lakes. Grassland birds are indicators of overall
habitat quality in grassland. Wetland species such as the copperbelly watersnake (species of special concern) are
indicators of man’simpacts on the availability and quality of wetland habitats. We need to look at the quality and
quantity of wildlife to assist usin answering the question of “did we restore the land?’

SUmmary

Thefinal reality isthat mining will happen; that is given! We should attempt to obtain the best possible habitats
after land ismined and put it back into a condition to provide for future natural resource production.

However, we must remember that amix of habitatsis diversity. The question ishow do we have that diversity,
allow for theinterspersion of habitats, and provide for the protection of water quality, and still meet the reclama-tion
bond requirements? Leaving afina cut lake will provide for a permanent fisheries resource and recreational
opportunities; it simply needs to be designed into the landscape prior to mining. Something as simple as leaving the
silting basins as permanent features allows for seasonal variationsin water depths, interspersions of habitat types,
and increased wildlife, aswell as recreational uses of the land.

To accomplish the goal of reclamation, we need to (1) restore quality habitat; (2) prescribe and use techniques that
areredlistic; (3) be adaptable; and (4) involve the organization’s company executives, engineers, SUpervisors,
equipment operators, and regulatory agency staffs.

We have to accept that mining will cause some environmental problems, but with proper management we can still
protect it from undue damage. We must maintain water quality protection in the short- and long-term and focus on
the long range future conditions and potential productivity and uses of the land.

! Robert M. Morton, President Kentucky Chapter of the Wildlife Society, Henderson, Kentucky. Morton holds a
Bachelor’ s degree in wildlife management from Murray State University. For the last 20 years he has worked with
the Kentucky Department of Fish and Wildlife. Currently, heisthe biologist/area supervisor for the Sloughs
Wildlife Management Area. He was the secretary/treasurer for the Audubon Area of Ducks Unlimited for five
years. He has been president of the Kentucky Chapter of the Wildlife Society since 1996.

91



92



	Return to Proceedings of Enhancement of Reforestation at Surface Coal Mines: Technical Interactive Forum
	Session 2: Interest Group Perspectives on Constraints, Experiences, Trends, and Needs
	Eastern State Perspectives on Tree Reclamation
	Reforestation in the Western States
	Impediments to Reforestation: Who Owns the Problem?
	Historic Review of Minesite Reforestation in Tennessee
	Academic Research Perspective on Experiences, Trends, Constraints, and Needs Related to Reforestation of Mined Land 
	Perspective on Constraints, Experiences, Trends, and Needs Relating to the Establishment of Quality Wildlife Habitat on Mine Lands in Kentucky
	Ohio's Perspectives on Constraints, Experiences, and Needs: A Practitioner's View
	Reforestation Constraints, Experiences, Trends, and Needs: A Landowner's Perspective
	Wildlife Perspective of Reclamation





