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1 ABSTRACT 
Surface mining has historically dominated the economy and landscape of West Virginia and 

Central Appalachia. While coal mining remains an important industry to the area’s economy, it is no longer 
the major employer and has left the region with a degraded and polluted landscape. Processes associated 
with mining have led to increased stormwater runoff, soil degradation, contamination of streams, 
accumulation of airborne toxins, and loss of biodiversity. These processes and their impacts pose serious 
risks to environmental and human health. Faculty and students are working on an EPA funded research 
project to envision a sustainable future for a 600-acre former coal mine in McDowell County, West 
Virginia. Plans for the site will provide a green energy industry alternative to coal through sustainable 
development initiatives, while restoring, to the extent possible, ecosystem services adversely impacted 
during mining operations. Community engagement focus group meetings and a multi-disciplinary 
environmental assessment were used to build a framework that demonstrates the viability of alternative 
energy and green infrastructure practices that respond to a local need for mixed-use development. Using 
cultural vernacular, recreation, housing, commerce and transportation will blend practices such as 
biomass, solar, and wind energy production. The site will not only generate local economic growth through 
the development of renewable technologies, but will restore ecosystem services that foster ecological and 
social benefits within the community. The visioning for this space may become a model for sustainable 
energy and low impact re-development on mine-scarred brownfield landscapes throughout West Virginia 
and the Appalachia Region. 
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2 CONTEXT 
2.1 Social and Cultural Context 

McDowell County is a predominately rural county located in the mountainous coalfields of 
Southern West Virginia. Due to the forested landscape and high quality coal seam that stretches 
throughout Central Appalachia, timber and coal have been the predominant industries in the region since 
early settlement (Omernik, 2007). Although reference to Appalachia is often synonymous with poverty, 
the region has a history of economic vitality. At one time, McDowell County was the leading producer of 
coal in the country. Cities were created in proximity to coal reserves, which were considered the best in 
the world. The Pocahontas No.3 coal seam stretches nearly 900 square miles across several counties in 
West Virginia. The coal seam below is highly valuable because of its low-volatile and low sulfur content. 
In spite of the thick overburden layer, extraction, using mountaintop removal processes are economically 
advantageous. As coal company towns began to grow, people flocked to West Virginia to find work in the 
coal mines.  By 1950, the population in McDowell County grew to nearly 100,000. 

While the coal industry has always been susceptible to boom and bust periods; 
deindustrialization, mechanization of mining practices and disinvestment in the area led to an economic 
decline for Appalachian communities dependent on the coal industry. Today, the population has fallen 
below 20,000 and McDowell County is the third poorest county in the United States (2011 US census). 
2011 US Census statistics related to poverty, employment and education reveal the economic devastation 
of the area. With only 39.6% of the population in the work force and 39.4% completing high school, 
poverty is far reaching. Nearly 40% percent of McDowell County residents with children live below the 
poverty line. These numbers climb to 60% when considering families with children under the age of five. 
High welfare rates, child abuse, teen pregnancy and drug use continue to plague the county (WV State 
Journal, 2012). 

In addition to poverty, Appalachia is often culturally characterized by individualism, traditionalism 
and fatalism (Myers, 2008). While little wealth associated from the natural resource extraction throughout 
West Virginia remains within the community, the culture of many residents continue their commitment to 
the corporate coal industries that once brought prosperity to the region. Another contributing factor beyond 
the allegiance to the industry is the rugged topography that makes access to the region challenging. 
These combined characteristics have led to economic and cultural isolation from mainstream society. 
Many are said to suffer from “mountain isolation” which extends reclusion to the psychological realm, 
where resistance to change further contributes to people’s disadvantaged situation. With 80% of land in 
McDowell County owned by non-resident corporations for future timber harvest and coal extraction, there 
are few opportunities for those who remain to develop the land in order to stimulate economic recovery. 

 

2.2 Environmental Context 
Appalachians exhibit a strong social and cultural attachment to their landscape. The people not 

only rely on the landscape for economic and subsistence resources, but as “templates for patterning life”, 
synchronizing gardening, hunting, and gathering. The landscape of the region can be characterized by 
forested, mountainous topography (Butler, 2009). The Central Appalachian Mountains are the world’s 
oldest and most biologically diverse temperate forest. Soils along the ridges and valleys formed from 
layers of sandstone, shale, limestone and coal. The region’s rivers and streams hold an extraordinary 
diversity of fish, mollusks and shellfish. The unglaciated, mixed-mesophytic forest serves as a refuge for 
species and has earned the nickname “mother forest” (Butler, 2009). 

Coal extraction, particularly through mountaintop mining with valley fills (MTM/VF), has resulted in 
significant environmental consequences. MTM/VF is a process of removing the summit or “overburden” of 
a mountain and disposing the waste in adjacent valleys in order to expose the coal seam. Mountaintop 
removal has replaced biologically diverse areas with a degraded and polluted landscape. Deforestation, 
soil compaction, topsoil loss, alternation of hydrologic flow regimes and coal processing waste practices 
have significantly altered the ecology of the region. It is estimated that approximately 800,000 acres of 
forest, 470 mountains and 1900 miles of headwater streams have been destroyed by surface mining in 
Appalachia (Butler, 2009). Primary impacts of MTM/VF include: increased stormwater runoff, soil 
degradation, contamination of streams and accumulation of airborne toxins, loss of biodiversity and 
decline in human health. 
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Many residents living in McDowell County rely on surface or well water for domestic use. 

Mountaintop removal and other forms of coal mining are primary contributors to dissolved solids and 
metals such as aluminum, iron, and manganese which are present in the water column. McDowell County 
is located within the Tug River Watershed, where over 90% of streams are designated as “impaired” as a 
result of mining operations (EPA, 1998). 

Post-mining restoration  practices do very little  to recover a healthy landscape. Despite the 
passage of the Federal Surface Mining Control and Reclamation Act, which requires that the site be 
restored to promote the succession to the original condition and that grading be to the “approximate 
original contour”, reclamation often results in compacted, low fertility soils planted with non-native grasses. 
Even when there are attempts to plant native trees, they typically do not survive due to the lack of topsoil 
and compacted grades. The terms of many permits allow the restoration monitoring process to end once 
vegetation beyond bare soil is established. Without long-term restoration management non-native species 
invade the landscape. These species yield very little ecological value; modifying hydrologic cycling, 
providing little wildlife food and habitat and negatively influencing soil development and erosion control 
potential. Invasive species may extinct and prohibit native species establishment through hybridization 
and alternation of nutrient cycling. 

 

2.3 Reimagining a Sustainable Future 
As the coal industry continues to decline, leading to further job loss and degraded landscapes 

throughout McDowell County, planning and management of post-mining uses is especially critical. In a 
report to the Lewis Foundation, titled ‘A new shared economy for Appalachia: An economy built upon 
environmental restoration, carbon sequestration, renewable energy and ecological design’, John Todd 
presented a strategy towards sustainable development with a carbon neutral economic foundation. His 
overarching design goals are based on building blocks influenced by natural systems that self-organize, 
self-repair and self-replicate to heal the landscape. As soils repair, natural resources such as forestry, 
biomass production and ecological agriculture establish. A renewable infrastructure that responds to 
regional resources soon follows. The final building block of Todd’s strategy is societal ownership and 
economic diversification. This is especially critical for a region with a long history of dependence on a 
single resource for its livelihood. While Todd’s principles are grounded in natural succession, human 
influence and public support guide the recovery process toward a sustainable future. 

The principles outlined in Todd’s plan provided a foundation for envisioning a sustainable future 
for a former coal mine in McDowell County. Plans for the site provide a green industry alternative to coal 
through sustainable development initiatives, while restoring, to the extent possible ecosystem services 
adversely impacted during mining operations. Social, cultural and environmental context were central to 
the planning process. A participatory process was designed to engage local citizens, officials and experts 
to gain  an understanding  of local concerns,  needs and  opportunities for connection to the greater 
community. Through community engagement, energy experts, and environmental assessment, a 
framework for a sustainable energy park integrated low impact development and green infrastructure 
initiatives that re-build ecological values and functions into the landscape. Recreation, housing, commerce 
and transportation, blend practices such as biomass, solar and wind energy production. It is anticipated 
that the site will not only generate local economic growth through the development of renewable 
technologies, but will restore ecosystem services that foster ecological and social benefits within the 
community. 

 

2.4 McDowell County Site Description 
The McDowell County site is a 600-acre former coal mine exhibiting scars from former surface 

mining operations. Rock highwalls remain in place and surround the site, exposing layers of geological 
development. The forest perched above is comprised of hardwood species dominated by Allegheny- 
Cumberland dry oak forest of red, black and scarlet oaks (Quercus rubra, Quercus velutina and Quercus 
coccinea) and Appalachian cove forest species such as red maple (Acer rubrum) and yellow poplar 
(Liriodendron tulipifera). Vegetation contained within the site is comprised of mainly invasive pioneer 
grasses, forbs and sparse shrubs and trees. Soils are compacted with gravely berms and minimal 
topographic change beyond the steep valley fill areas. Hydrology is heavily engineered with deep swales 
surrounding the exterior of the site and valley fills. The valley fill areas are evidenced by excessively 
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steep, grassy terraces with stone weirs directing water to the remaining valley reaches. Currently, the site 
is void of significant ecological value. 

 

3 HOLISTIC RESTORATION PLANNING AND DESIGN 
3.1 Reclamation Strategy and Hierarchy 

Following Todd’s recovery model towards a sustainable future an ecological and participatory 
approach to design and reclamation of the McDowell County site will shift from a traditional focus of form 
to an emphasis on ecological function and a carbon neutral economic foundation grounded by public 
support. The design responds to the existing environmental and community concerns while incorporating 
elements to rehabilitate the landscape by recovering ecosystem functions and providing alternative energy 
sources. 

Landscape healing is the foundation of the model. While returning the landscape to pre- 
disturbance conditions will not be possible, establishing a geological and hydrological stable landscape 
can help make it useful again. The first stage in landscape healing is to understand the site’s current 
ecological composition. In order to comprehend the effects of former surface mining operations on the 
landscape, an environmental assessment of the site’s soils, vegetation and hydrology was completed. 
Soil pH testing and water samples were gathered and vegetation observations helped to confirm soil and 
hydrology testing results. The site was further analyzed to identify opportunities and constraints 
associated with landscape restoration and development. In addition to field observation and 
measurements, GIS data was collected and analyzed. Data included topography, land cover, soils, road 
alignment, and hydrology. Aerial LIDAR imagery and 3-dimentional spatial modeling was used to 
communicate, analyze, design and plan for the sustainable energy park. Combining this knowledge and 
case study research, new unpredictable ecologies responding to the scars of the former mining operations 
were made possible. 

Educational, economic and recreational opportunities were identified and incorporated into a 
comprehensive master plan for the site. In order to understand local concerns, needs and opportunities for 
connection to the greater community, a multi-faceted participatory planning engaged community groups, 
local officials and experts in sustainable energy. The data collected included interviews, invited critiques, 
focus group meetings, and workshops. The site was also assessed for long-term economic development 
opportunities of alternative energy types (biofuels, wind and solar) on mine-scarred lands. Combining this 
knowledge with the environmental assessment identified complex relationships between organic, mineral, 
economic and social phenomena. 

The final stage in the reclamation strategy for the McDowell County site was the consideration of 
landscape architecture and art to design a synergistic development supported by the public. By 
recognizing landscape function as the primary  driver, the design shall also respond to place and 
community need. Design language is used to express landscape pattern and function, while using cultural 
vernacular to reflect the site’s historical past and sustainable future. 

 

3.2 Integrative Futures; Education, Business/Industry & Recreation 
Researchers designed the participatory process to obtain input from a broad cross-section of the 

local population. Information collected was integrated into the planning and decision-making process in 
considering alternative futures for the project site. Interviews were conducted with regional experts in 
alternative energy fields. Focus groups were administered to gain a deeper understanding of the social, 
economic and environmental context of the site. The three main areas of emphasis in focus groups 
included: education, business/industry, and recreation. Local youth were engaged in presentations, 
workshops and discussions. The information contributed greatly to the evolution of the overall vision for 

the site. 
Primary findings from the ‘education’ focus group pointed to integrating site development with 

programming opportunities. A review of existing programs at the local schools, the regional community 
college, and at FCI-McDowell found strong potential ties for overlapping alternative energy park goals with 
pedagogic and curricular objectives. Creation of focused programs in the areas of green job certification; 
and recreation and tourism industry job training were important. The key component of education 
programming in reference to the community college and prison was preparing students for professional 
careers with livable wages that could fit into, and enhance, the local economy. With regards to high school 



205  

 

 
education, local leaders perceived a strong potential connection to the WVU’s Health, Science and 
Technology Academy (HSTA) program. Curricular opportunities discussed included focusing on 
environmental mitigation, and framing the site as a laboratory for water resource management and 
biodiversity studies. 

‘Business and Industry’ stakeholders identified projects adjacent to or within the study area 
boundary that could create strong connections to the site. The local landfill is planning to develop a ‘waste 
to energy’ facility so infrastructural improvements would be mutually beneficial. Stakeholders identified the 
existing prison as a potential consumer of alternative energy. The participants identified a need for a 
tourism visitor center on the site as a gateway into the region. They also described a need for housing. 
Many local employees commute long distances to work places, especially at FCI-McDowell. Focus group 
participants envisioned different businesses and services that could be a part of the site development that 
were lacking in the area. New expressway and utility development were seen as necessary elements in 
the development of the region creating better access into and out of the area. Newly planned expressway 
extensions intersecting at the center of the site would  provide a connection  between existing site 
developments and the McDowell County site. 

Participants in the ‘Recreation’ focus group had witnessed the positive economic influence of 
recreational tourism in the region and envisioned the site playing a significant role in drawing All-Terrain 
Vehicles (ATV) tourists to the area. A connection to the nearby Hatfield-McCoy Trail was seen as an 
opportunity as plans are already underway to connect to the nearby town of Welch, WV. Trails for hiking, 
biking, and dog-walking, as healthy living improvements, were mentioned as potential new facilities for the 
site development. The group envisioned open space with water, a playground and integrated 
environmental education within the site. Participants mapped trail connections to a recreational site 
already under development. A need for a wellness center was discussed and issues and gaps in facilities 
at local parks were revealed. Popular activities that could be facilitated with new development include a 
golf driving range, a firing range, and radio controlled aircraft piloting. Participants discussed creating a 
non-profit for managing recreation sites or a public/private partnership developed similar to the Hatfield- 
McCoy organizational structure. 

 

3.3 Alternative Energy Economic Future 
The development of a green energy industry alternative to coal forms the carbon neutral economic 

foundation for the site. Long-term economic opportunities for the development of biofuels, wind and solar 
were assessed. When combining the economic potential with natural site conditions, it was determined 
that the McDowell County site was a good candidate for biomass and solar production, but wind speeds 
were less than ideal for energy production investment. In addition to the outputs and profit outlined in 
Table 1, it is anticipated that jobs related to the alternative energy development will bring further economic 
investment and prosperity to the site. 

 

Table1. Alternative energy economic potential 
Alternative Energy Source Allocation Production 

Capability 
Installation/Production 

Cost 

Net Profit/Year 

Biomass 50 acres 5,000 - 10,000 tons $8,571.00 $240,000.00 

Wind 30–2MW turbines 30 - 60 MW $180,000,000.00 $11,439,630.00 

Solar 20 acres 4 MW $18,500,000.00 $2,629,800.00 

(Paul Ziemkiewicz, 2013) 

 
3.4 Succession and Building a New Ecology 

Ecosystem response to land use change is complex and uncertain, occurring on various spatial 
and temporal scales (Nancy B Grimm, 2008). Therefore, restoration must respond to a multifold of 
variables with social, physical and biological interactions that are unique to each community. Ecological 
succession serves as the foundation for successful ecologically sound mine reclamation. Succession, 
from an ecological perspective, is defined as the change in the composition of plants, animals and 
microbes over time.  Primary succession is when a new ecosystem dynamic occurs from un-vegetated 
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terrain with no biological history, while secondary succession follows a landscape disturbance (Burton V. 
Barnes et al., 1998). 

The McDowell County site is a secondary successional landscape, with ecologies significantly 
altered by surface mining operations. While the forest perched above and fragmented patches within the 
valley fill areas are comprised of historic hardwood forest species, vegetation contained within the rock 
highwalls are comprised mainly of pioneer non-native and invasive species. Soils are heavily compacted 
with low soil fertility. 

When planning the reclamation of previously mined landscapes to yield a productive second life, it 
is important to recognize that the landscape cannot be restored to its original condition. Biologist Peter 
Del Tredici notes that it is import that designers and planners recognize that the “ecological clock cannot 
be turned back” (Del Tredici, 2008). His approach emphasizes the successional processes with 
intervention to ensure that adjacent landscapes and downstream resources are not negatively impacted 
by the redevelopment. He suggests a four step model towards an ecologically sound reclamation: 1. 
Complete an environmental assessment of the landscape to ensure that the substrate is suitable to 
support vegetative growth; 2. Vegetation strategies should focus on soil building and nutrient cycling, 
herbaceous grasses and perennials that develop symbiotic relations with mycorrhizae fungi; 3. Re- 
vegetation strategies should not focus on native species, but those that will be able to tolerate site 
conditions, prevail with minimal maintenance, colonize quickly, and have a minimal capacity to spread by 
seed to surrounding sites; and 4. Acknowledgement that maintenance and long term care requires both 
financial and community support for successful landscape healing. 

 

3.5 Taking Root Through Soil Building 
Establishing vegetation to facilitate the development of a healthy soil profile and stabilizing slopes 

to reduce sediment transport are significant elements for restoration. Fast colonizing species and cover 
crops that have the ability to fix nitrogen from the atmosphere were important considerations. Planting 
many smaller bare-root species that can spread aggressively is critical for establishing vegetation quickly. 
Large planting massings that mix trees, shrubs, and herbaceous perennials allow micro-climate features 
to determine the placement of plants. 

The McDowell site is comprised of terrestrial and hydric ecology. With few tree species extending 
beyond fragmented patches of historic oak (Quercus) and maple (Acer) vegetation, establishing a forest 
canopy is a priority. Black locust (Robinia pseudoacacia) has started to colonize terrestrial upland and 
valley fill areas. This species has the ability to fix nitrogen from the atmosphere in a form that is accessible 
for plant uptake. Black locusts (R. pseudoacacia) also provide additional benefits through their symbiotic 
relationship with mycorrhiza fungi. As referenced by Del Tredici previously, this fungus is an important 
component for soil life and chemistry. It has the ability to facilitate the cycling of nitrogen and phosphorous 
between plants. The black locust (R. pseudoacacia) and introduction of other leguminous species will be 
important for rehabilitating soils throughout the mine scarred lands (Del Tredici, 2008). Other proven 
successful disturbance –adapted species recommended for site rehabilitation are trembling aspens 
(Populus tremuloides), and grey dogwoods (Cornus racemosa). These species can reproduce 
aggressively on ecologically stressed sites by producing new shoots from their roots, a process known as 
suckering. 

Aggressive species establishment can extend through hydric areas as well. Current hydric 
vegetation includes cattails (Typha), sedges (Carex), and woolgrass (Scirpus cyperinus). While the 
cattails (Typha) are invasive, creating a concern for the establishment of native plants, they perform a 
valuable function of removing pollutants associated with mining operations. Since their growth remains in 
control at this time, there appears to be no immediate need to eradicate them. It is recommended that 
stormwater plants that are aggressive enough to withstand the cattail rhizomial growth should be planted 
to enhance the stormwater areas. Willow species (Salix spp), would be an excellent addition, as their 
stoloniferous roots (horizontal root runners) are similar to rhizomial growth, allowing them to outcompete 
with many species. Research has shown that this species has successfully cohabitated with cattails 
(Typha) (Street, 2012). While providing wildlife food and habitat, willows (Salix) are effective biofiltrators, 
easily cultivated and their soft texture and yellow fall color provide aesthetic value to the site. Willows 
(Salix) in addition to the established sedges (Carex), and woolgrass (S.cyperinus) will help build the soil 
profile to allow for additional colorful forbs that attract pollinators necessary to ecosystem health. 
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3.6 Seamlessly Integrating Green Infrastructure into the Landscape Fabric 
Low impact development and green infrastructure initiatives that re-build ecological values and 

functions into the landscape provide a framework for the sustainable development. Low impact 
development (LID) is an approach to land development that protects natural resource systems while 
reducing infrastructure costs by working with nature to manage stormwater close to its source. LID is used 
to restore or maintain a watershed’s hydrologic and ecological function by managing hydrology in a way 
that promotes natural stormwater movement while reducing the impacts of hardscape and building 
elements. Treating stormwater as a valuable resource rather than as a waste product, LID principles 
include: maintaining natural drainage patterns, preserving vegetation, understanding soil conditions, and 
disconnecting impervious  surfaces to slow cleanse stormwater runoff (EPA, 2013). Because former 
mining operations have left the landscape with highly engineered hydrologic systems and a degraded 
landscape, it will be important to recognize where key opportunities for building ecosystem function into 
the landscape exist. By employing LID practices that influence development form while responding to 
these opportunities, the landscape can begin to heal. 

In addition to LID practices, a network of green infrastructure elements helps to restore and 
sustain ecological values and functions to the site. Green infrastructure generally refers to methods that 
mimic natural processes through a collection of open space, parks wetlands, healthy stream and 
infiltration-based low impact development. These initiatives have the potential to filter air and water 
pollutants, provide flood control, reduce solar heat gain, enhance and stabilize soil and provide wildlife 
habitat, building biodiversity while improving human health and strengthening people’s connection to 
nature and place (Benedict, 2002). 

Due to the current environmental conditions on site, establishing low impact elements and green 
infrastructure is challenging. Most of the site is comprised of nutrient poor, highly compacted soil with 
sparse vegetation. Soils following mining operations are often referred to as “pavement”, due to excessive 
compaction that creates an impermeable barrier, stormwater  infiltration is not likely possible. Since 
infiltration is limited, green roofs will play an important role in managing stormwater. They have the ability 
to reduce the total stormwater runoff by 60% depending on growing medium. (A. M. Hathaway, 2008). 
Responding to the development goal of energy production, solar panels are considered, forming a hybrid 
system with green roof construction. Research has shown that northerly facing green roofs are far more 
productive regarding plant growth and habitat value than southerly facing roofs (Joanne Westphal, 2012). 
In response to this, the street grid and building layout maximizes green roof and energy production 
capability. 

While green roof application manages a considerable amount of stormwater within compacted 
areas, efforts to weave a surface hydrology framework throughout the site were made. Responding to 
the assumption that soil is impenetrable, the design considers successful stormwater applications in 
brownfield redevelopment (Roon, 2005). Grading in strategic areas considered the application of cap (12” 
or greater) to be placed over areas and used for stormwater treatment. The cap created grade changes 
that were used to form stormwater swales, rather than traditional trenching methods. While the placement 
of fill is expensive, it establishes a healthy soil medium for vegetation development, volume for stormwater 
infiltration and cleansing, provides a suitable base for building infrastructure and can buffer the 
development from elements remaining in the soil substrate from former mining operations. Building 
orientation and soil profiles are explained in Figure 1. 
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Figure 1. Illustration highlighting green and sustainable energy infrastructure configuration 

 
Although most of the site is impermeable, there are functioning drainage swales, surrounding the 

site boundary along the rockwall highwalls. Hydric vegetation and dry summer soil conditions are 
contained within these heavily engineered networks that extend for considerable distances. Reshaping 
swales to create more broad topography provides greater opportunities for stormwater infiltration, while 
merging more seamlessly into the landscape to better reflect LID principles. Swale movements are 
interrupted by expansive flat areas allowing water to disperse and infiltrate while creating usable outdoor 
public space for people. Using design language that expresses landscape pattern, process and practices 
throughout public space promotes environmental awareness, influencing the human propensity to effect 
landscape change (Gobster and Nassaeur, 2008). 

Links between landscape science and landscape design are integral components towards 
sustainable design. The success of green infrastructure cannot rely on science alone, but should focus on 
the dynamic interactions between nature and society living in a mutually supportive habitat (Dickson, 
2003). This approach expands the discipline of landscape ecology to include human dominated 
environmental and place-based problems (Musacchio, 2009). It is commonly accepted that ecological 
sustainability is only realized to the extent for which societal disposition is aligned with the perceived value 
of the ecosystem services (Nassauer, 2007). The intent of this holistic approach and integration of 
ecological processes throughout common green areas is to inspire people to experience nature, while 
increasing their ecological literacy. An example of a public stormwater park envisioned for the site is 
shown in Figure 2. 
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Figure 2. Illustration of stormwater parks connecting people to nature. 
 

3.7 Culture Vernacular Reflecting the Past Through Design 
Just as the human dynamic was integrated into landscape restoration; culture and placemaking 

are also woven into design. Placemaking is a form of design that responds to community assets, culture, 
potential, and motivation (Lynda H Schneekloth, 1995). This design strategy can transform a massive 
undefined area into a memorable center for community gathering and interaction. Using indigenous 
landscape intervention and cultural vernacular, design can improve both landscape performance and 
resiliency (Lister, 2009). When design responds to place, society is often more responsive and accepting, 
which fosters community pride and care for the land (Nassauer, 2008). Cultural vernacular is expressed 
through landscape form and function and through architecture and art that combine to create recreational, 
residential, commercial areas that blend practices of biomass, solar, and wind energy production. 

Just as landscape recovery responds to a mine-scarred foundation for growth, it is important to 
recognize that mining culture serves as the foundation of today’s Appalachia community. As development 
strives to provide an alternative future for the landscape and its inhabitants, it is important that design 
responds to the historical development of place. The reclamation process should not strive to obscure the 
site’s extractive history, but rather apply the past setting as precedent for the ecological future. In order to 
respond to the past, many of the centrally located public spaces use materiality and form to create 
movement through spaces that reflect the site’s history. Reflective spaces can be intimately experienced 
at the base of the valley fill, explored through the valley fill climb or be viewed from the proposed freeway 
above (Figure 3). Observing past ecologies of the historic forested spaces that are interrupted by rigid 
mining reclamation; the visitor gains an intimate knowledge of landscape constraint, which is a necessary 
component towards landscape healing. 
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Figure 3. Illustration of public space historical reflection. 

 

4 CONCLUSION 
The vision for the site blends ecological succession with new ecologies for sustainable landscape 

recovery while providing a green industry alternative to coal through development. As the landscape 
heals, sustainable energy and other building infrastructure are interjected into the site dynamic. 
Responding to community needs for housing, economic development and educational and recreational 
spaces, the master plan for the McDowell County site (Figure 4) incorporates five main areas; industrial, 
alternative energy production, commercial, residential and recreational opportunities. Wind turbines along 
the the ridges and solar and biomass fields provide educational opportunities for the prison and are 
anticipated to attract alternative energy industries to the site. While residential areas are connected to the 
surrounding neighborhoods through recreational spaces. Stormwater weaves through the site connecting 
public open spaces that not only restore ecology, but provide opportunities for integrated environmental 
education and public gathering. These elements not only consider ecology of the site, but respond to 
people and place while providing a carbon nuetral economic foundation for development. The site will not 
only generate local economic growth, but will restore ecosystem services that foster ecological and social 
benefits within the community. 
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Figure 4. McDowell County site master plan. 
 

As the successional landscape healing unfolds; orderly frames of development respond to societal 
needs and cultural values while being interrupted by the chaos of biological patterns. Development 
patterns respond to economic potential and progression from landscape healing. Biomass plantings form 
the final stage of soil building and provide a transition from ecological restoration into development. 
Alternative energy production of solar, followed by wind will provide a carbon nuetral foundation for road 
and building infrastructure. It will take considerable time for the landscape to heal through both natural and 
introduced ecological intervention. Figure 5 demonstrates a time scale comparison of ecological 
succession and development. Ultimately it is the bond between ecology and community that creates the 
energy to drive the healing process forward. 
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Figure 5. A time comparison of ecological succession and site development. 
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