EXTRACTIVE/ENERGETIC:

The Adaptive Reuse of Minescapes as Landscapes of
Renewable Energy in the Anthracite Coal Mining
Region of Northeastern Pennsylvania
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Minescapes:

Landscapes which exhibit 4 different conditions
resulting from mining practices.

*As identified in the northeastern Pennsylvania anthracite coal region
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Minescape Type 1:

Deep Underground Mine (aka "Room and Pillar”)
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ENVIRONMENTAL  DEEP UNDERGROUND MINE MAPS
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SUBSIDENCE

Source: Underground Miner's Website Source: Underground Miner's Website

ACID MINE DRAINAGE

ENVIRONMENTAL  SUBSIDENCE AND ACID MINE DRAINAGE



Number of years needed to fix abandoned
mine hazards with the current level of federal
funding, for selected states

KANSAS | | 279
OKLAHOMA | | 120
PENNSYLVANIA  I—" 0

WEST VIRGINIA | | 50
MISSOURI | | 48
NORTH DAKOTA | | 46
ALASKA | | 40

I

I

I

KENTUCKY | 32
IOWA
VIRGINTA

| 29
| 28

Source: Department of the Interior, Office of Surface Mining,
Reclamation and Enforcement

ENVIRONMENTAL  MINE HAZARDS



ENVIRONMENTAL  UNDERGROUND MINE NETWORK AT HUBER BREAKER SITE
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Minescape Type 2:

Open Pit Mine (aka "Surface Mine")
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Minescape Type 3:

Reclaimed Mine
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ENVIRONMENTAL RECLAIMED MINE



WalMart adjacent to coal mine site in Pottsuville, PA as part of Acres for America Program

Former mine site, now a soccer field in Ashley, Pennsylvania

ENVIRONMENTAL RECLAIMED MINE
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Remediation Strategy
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Minescape Type 4:

Supporting Infrastructure
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Concerns over the environmental impacts of coal mining
resulted in passage of some of Pennsylvania’s very first envi-
ronmental laws. Regulation of the mining impacts began in
earnest in 1913 with the passage of Act 375 prohibiting the
discharge of anthracite coal, culm or refuse into streams.

1872 The General Mining Act of 1872

Codified the informal system of acquiring and protecting
mining claims on public land.

1937 The Clean Streams Law

Attempt to regulate surface coal mining. Formed the basis of modern envi-
ronmental regulations covering surface coal mining operations.

1945 The Surface Mining Conservation
and Reclamation Act

Largely protects streams from pollution. It was amended
in 1945 to include acid mine drainage and again in 1965 to
define acid mine drainage as an industrial waste, requiring
all mines to treat their drainage to specified standards.

1968 Anthracite Coal Mining Act

In 1968 a $500 million bond issue was passed, in part, to fi-
nance the reclamation of abandoned mined lands through
a new Operation Scarlift and to purchase land for conser-
vation and recreation purposes. The Coal Refuse Disposal
Control Act was passed in that same year to help control
pollution from coal refuse piles.

1979 Borough of Deep Mine Safety Created

DEP’s Bureau of Deep Mine Safety was officially created
in the former Department of Environmental Resources in
1979, having been in existence in various forms as part of
predecessor agencies back to 1903 in the Department of
Mines. Its primary purpose is to improve safety conditions
in mines through training and setting safety requirements.
The Bureau also investigates mine accidents and conducts
mine rescue operations.

1980 CERCLA (Superfund) Act Created

The Comprehensive Environmental Respose, Compensa-
tion and Recovery Act created a tax on chemical and pe-
troleum industries, established requirements concerning
closed and abandoned hazardous waste sites. The act also
provided liability for persons responsible for releases of
hazardous waste sites.

1992 SMCRA Amended

In 1992 the Surface Mining Conservation and Reclamation
Act was amended to better protect water supplies and pro-
vide incentives for remaining previously abandoned areas.

1994 Mine Subsidence and Land Conservation

Act Amended

The Mine Subsidence and Land Conservation Act was
amended in 1994 to better protect water supplies affected
by deep coal mining and to revise the procedures for re-
pairing or replacing buildings damaged by mine subsid-
ence. Legislation was also passed to encourage the siting of
coal refuse disposal areas on lands previously affected by
mining (Act 114).

POLITICAL MINING LEGISLATION



Mineral vs. Surface Rights

“Mineral Rights” entitle a person or organization to explore
and produce the rocks, minerals, oil and gas found at or
below the surface of a tract of land. The owner of mineral
rights can sell, lease, gift or bequest them to others indi-
vidually or entirely. For example, it is possible to sell or
lease rights to all mineral commodities beneath a property
and retain rights to the surface. It is also possible to sell the
rights to a specific rock unit (such as the Pittsburgh Coal
Seam) or sell the rights to a specific mineral commodity
(such as limestone). In the United States and a few other
countries, ownership of mineral resources was originally
granted to the individuals or organizations that owned the
surface. These property owners had both “surface rights”
and “mineral rights” This complete private ownership is
known as a “fee simple estate”.

Fee simple is the most basic type of ownership. The own-
er controls the surface, the subsurface and the air above a
property. The owner also has the freedom to sell, lease, gift
or bequest these rights individually or entirely to others.

The General Mining Act of 1 872
ESTABLISHED SURFACE AND MINERAL
RIGHTS REGULATIONS THAT ARE STILL

TODAY'S STANDARD

Source: Rock Creek Energy LLC Website

POLITICAL MINERAL RIGHTS VS, SURFACE RIGHTS



Northern Field of Anthracite
Coal Mining Region

POLITICAL COAL FORMATIONS AND POLITICAL BOUNDARIES IN PENNSYLVANIA:
COUNTIES, MUNICIPALITIES, TOWNSHIPS, BOROUGHS AND CONGRESSIONAL DISTRICTS




Source: Energy In Depth Website

POLITICAL MARCELLUS SHALE DRILLING THROUGH "FRACKING"
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ENERGY

UTILITY GAS 76%
ELECTICITY 13%

FUEL OIL, KEROSENE 8%
BOTTLED, TANK, LP GAS 1%
COAL 1%

EDUCATION

HIGH SCHOOL 76.8%
BACHELOR'S DEGREE 12.8%
GRADUATE OR
PROFESSIONAL DEGREE 4.7%
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COAL FIELDS AND COUNTIES IN THE ANTHRACITE REGION
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SITE ANALYSIS  WATERSHEDS AND MINING AREAS IN THE NORTHERN ANHRACITE COAL FIELD
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COAL FIELDS AND ACID MINE DRAINAGE IN THE ANTHRACITE REGION
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SITE ANALYSIS  RENEWABLE ENERGY NREL MAPPING
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SITE ANALYSIS  ASHLEY, PENNSYLVANIA AERIAL: 1992



SITE ANALYSIS ~ ASHLEY, PENNSYLVANIA AERIAL: 1599



SITE ANALYSIS ~ ASHLEY, PENNSYLVANIA AERIAL: 2005



SITE ANALYSIS  ASHLEY, PENNSYLVANIA AERIAL: 2010
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SITE ANALYSIS  ASHLEY, PENNSYLVANIA AERIAL: MINE DUMP AREAS



Design Intervention:

ADAPTIVE REUSE OF MINESCAPES

Use Huber Breaker Site as testing ground for energetic
landscape prototypes infused with remediation...

..thus spawning a new chapter in energy landscapes for the
anthracite coal region.



Address externalities through program dictated by
remediation status:

Environmental

-Site and design energy prototypes based on cyclical energy of former coal mine
sites through geothermal and biomass

Political/Legislative

-Private companies purchasing mine lands

-Develop private interest groups that work with local government to spearhead
legislation

Economic

-Provide funding for renewables researchers through federal/state grants

-Provide "green jobs” for those working at prototypes at Research and
Development

Social
-Industrial heritage tour as educational tool



FORMER MINE DUMP SITE
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PROPOSAL REPURPOSE BUILDINGS AT HUBER BREAKER SITE FOR BIOMASS
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PROPOSAL REPURPOSE BUILDINGS AT HUBER BREAKER SITE FOR BIOMASS
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BIOMASS AS PHYTO BIOMASS AS GRASSLAND BIOMASS AS CROP BIOMASS AS WETLAND

PROPOSAL

BIOMASS ZONES



PROPOSAL RESEARCH AND DEVELOPMENT CENTER



PROPOSAL LUSATIA SEE 2010 PROJECT - LIGNITE MINING REGION OF LUSATIA, GERMANY



PROPOSAL LUSATIA SEE 2010 PROJECT - LIGNITE MINING REGION OF LUSATIA, GERMANY



LUZERNE COUNTY VALLEY
INDUSTRIAL HERITAGE AND ENERGY LANDSCAPES
TOUR LOCATIONS

Huber Breaker and EPCAMR Office
Empire Silk Mill

Dorrance Colliery

Solomon’s Creek and AMD Boreholes
Old Forge

Newport Lake AMD Stripping Pit
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Fermentation Plant for Turning Biomass Into Biogas: Rural

business concept
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Summary of Project Research and Design Observations:

- Consider alternatives to energy production and consumption

- Consider the short- and long- term initiatives and funding for remediation, rec-
lamation and design

- Consider the wide possibilities for research and development in the region with
the partnership of local universities...

- Is is possible to change the Pennsylvania energy grid? Can energy landscapes of
Pennsylvania become more localized and decentralized as a regional
infrastructure?





