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This Draft Environmental Assessment has been prepared to
evaluate the potential environmental impacts from alternative
energy sources that would be capable of generating up to 10
gigawatt-hours per year of electricity at Wallops Flight Facility
(WFF). The purpose of the proposed Alternative Energy Project is
to generate clean, renewable energy at WFF from a technologically
proven source in order to meet the requirements of the 2005
Federal Energy Policy Act and Executive Orders 13423 and 13514.
The WFF project would also support the National Aeronautics and
Space Administration’s goal to set an example of leadership in
environmental stewardship and accountability by a Federal agency.
The Proposed Action would have both adverse and beneficial
impacts to environmental resources. Adverse impacts would be
mitigated to the greatest extent practicable to minimize the effects
on resources.
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Executive Summary

INTRODUCTION

This Draft Environmental Assessment (EA) has been prepared to evaluate the potential
environmental impacts from alternative energy sources that would be capable of generating up to
10 gigawatt-hours per year (GWh/year) of electricity at National Aeronautics and Space
Administration’s (NASA’s) Wallops Flight Facility (WFF). This EA has been prepared in
accordance with the National Environmental Policy Act of 1969 (NEPA), as amended (42 United
States Code [U.S.C.] 4321-4347), the Council on Environmental Quality (CEQ) regulations for
implementing NEPA (40 Code of Federal Regulations [CFR] 1500-1508), the NASA regulations
for implementing NEPA (14 CFR Subpart 1216.3), and the NASA Procedural Requirements
(NPR): Implementing NEPA and Executive Order (EO) 12114 (NPR 8580.1).

The U.S. Army Corps of Engineers (USACE) has served as a Cooperating Agency in the
preparation of this EA because they possess regulatory authority over the Proposed Action. This
EA is being developed to also fulfill the USACE’s obligations under NEPA. NASA, as the WFF
property owner and project proponent, is the Lead Agency and responsible for ensuring overall
compliance with applicable environmental statutes, including NEPA.

PURPOSE AND NEED FOR THE ACTION

The purpose of the proposed Alternative Energy Project is to generate clean, renewable energy at
WEFF from a technologically proven source in order to meet the requirements of the 2005 Federal
Energy Policy Act and EOs 13423 and 13514. The WFF project would also support NASA’s
goal to set an example of leadership in environmental stewardship and accountability by a
Federal agency. Additionally, EO 13423 and NASA Policy Directive 8500.1B require revisions
to the NASA Environmental Management System (EMS) procedural requirements, NPR 8553.1,
to address the implementation of “sustainable practices” through the EMS, including
energy/water conservation, reduction of greenhouse gases (GHGs), fleet management,
sustainable acquisition, and development of sustainable facilities. The implementation of proven,
renewable energy sources such as wind turbines or solar panels at WFF would meet the facility’s
goal to reduce GHG emissions by reducing the use of fossil fuels to generate electricity, while
also reducing WFF’s annual operating costs.

PROPOSED ACTION AND ALTERNATIVES

The Proposed Action and Alternatives consist of developing renewable, self-sufficient energy
sources at WFF to supplement the electricity currently supplied to WFF by the local electric
cooperative. These alternative energy sources would consist of proven technologies that would
assist WFF in meeting its goals of reducing impacts on the natural environment. This EA
encompasses a 25-year planning horizon, which is based on the expected life span of the
proposed wind turbines and solar panels.

Proposed Action

Under the Proposed Action, NASA'’s preferred alternative, NASA would construct two 2.0-
megawatt (MW) “utility-scale” wind turbines on Wallops Island that would be capable of
generating approximately 10 GWh of electricity per year, and up to five 2.4-kilowatt (kW)
“residential-scale” wind turbines at the Main Base and Mainland. The utility-scale wind turbines
would be located on Wallops Island west of the U.S. Navy V-10/V-20 complex. One of the 2.4
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kW wind turbines would be installed near the WFF Visitor Center, and a second one would be
installed near the security guard station at the Mainland. The locations of the remaining three
residential-scale wind turbines are unknown at this time, but would be placed within the areas
that NASA has identified as potential suitable locations at WFF. The residential-scale turbines
would not contribute much to the percent of energy generated from renewable sources at WFF
because of their small power output; their primary purpose would be to provide outreach and
education to WFF employees and the public about wind energy.

New access roads would be constructed to each utility-scale wind turbine. Underground power
collection lines would be built to interconnect each wind turbine to the existing Wallops Island
electrical distribution system. These power lines would be installed by directional drilling, a
trenchless method, to avoid affecting wetlands. Previously disturbed areas, including the cleared
area east of the U.S. Navy V-10/V-20 complex, would be used for staging of equipment and
materials for the utility-scale turbines, and for construction vehicle parking. The construction
period for the two utility-scale wind turbines would be approximately 6 months.

The residential-scale wind turbines would be constructed with a setback distance of 30 meters
(100 feet) from existing towers, buildings, and trees. No transformers or interconnection
switchgear would be needed.

Alternative One

Under Alternative One, NASA would construct one utility-scale wind turbine on Wallops Island
that would be capable of generating 5 GWh of electricity per year. The single 2.0 MW wind
turbine would be located west of the U.S. Navy V-10/V-20 complex in the same location as the
southern wind turbine under the Proposed Action. The footprint, work space, and staging areas
would be the same as described under the Proposed Action, but the construction period would be
approximately 4 months. NASA would also install up to five 2.4 kW wind turbines at the Main
Base and Mainland as described under the Proposed Action Alternative.

In addition to the wind turbines, NASA would install a system of solar panels at Wallops Main
Base that would be capable of generating up to 5 GWh/year (the equivalent of one utility-scale
wind turbine). Approximately 19,000-square-meter (15-square-foot) solar panels, equaling an
area of approximately 3 hectares (7.5 acres), would be needed to meet this power generating
capability. Panel spacing requirements (to avoid shading and allow maintenance) would increase
the overall required land area dedicated to solar panels to approximately 16 hectares (40 acres).

The power generated by the solar panels would be connected via underground transmission lines
to a set of switchgear that would be enclosed in a small 5-meter by 6-meter (16-foot by 20-foot)
pre-fabricated building. Solar panels would be installed in open, grassy areas of Wallops Main
Base. The installation period for the solar panels would be approximately 2 months.

Alternative Two

NASA would install up to five 2.4 kW wind turbines at the Main Base and Mainland as
described under the Proposed Action Alternative. Alternative Two would also consist of
installing a system of solar panels at Wallops Main Base that would be capable of generating 10
GWh/year of power. To produce this amount of energy, WFF would install approximately
38,000-square-meter (15-square-foot) solar panels that would equal an area of approximately 6
hectares (15 acres). Panel spacing requirements (to avoid shading and allow maintenance) would
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increase the overall required land area dedicated to solar panels to approximately 32 hectares (80
acres).

The power generated by the solar panels would be connected via underground transmission lines
to a set of switchgear that would be enclosed in a small 5-meter by 6-meter (16-foot by 20-foot)
pre-fabricated building. Solar panels would be installed in open, grassy areas of Wallops Main
Base. All solar panels would be located and situated so as not to result in glare that would be a
safety hazard to pilots flying in the WFF Aircraft Operating Area. The installation period for the
solar panels would be approximately 4 months.

No Action Alternative

Under the No Action Alternative, NASA would not participate in the funding or construction of
renewable energy sources at WFF to supplement the current supply of electricity that is provided
by the local electric cooperative. The requirements for the implementation of sustainable
practices for energy efficiency and reductions in GHG emissions, and for the use of renewable
energy set forth in the Federal regulations, would not be met by WFF.

SUMMARY OF ENVIRONMENTAL IMPACTS

Under the No Action Alternative, activities would remain at present levels and there would be no
additional impacts on environmental resources. However, there would be no reduction in the use

of fossil fuels, which contribute to GHG production and global climate change, during the
production of electricity that supplies WFF.

Potential environmental impacts resulting from the Proposed Action and Alternatives are
summarized in the Table ES-1 below.

Table ES-1: Summary of Environmental Impacts for the Proposed Action and

Alternatives

Resource Proposed Action Alternative One Alternative Two
Topography Long-term minor adverse |Long-term minor adverse  |No impacts.

impacts from construction |impacts from construction

of permanent access roads |of permanent access road to

to wind turbines within wind turbine within

wetlands. Changes to wetlands. Changes to

natural drainage patterns  |natural drainage patterns

would be minor. would be minor.
Geology and Spills or leaks of pollutants |Spills or leaks of pollutants |Spills or leaks of pollutants
Soils would have the potential to |would have the potential to |would have the potential to

adversely affect soils.
NASA would implement
site-specific Best
Management Practices
(BMPs) for vehicle and
equipment fueling and
maintenance, and spill
prevention and control
measures. Minor long-term

adversely affect soils.
NASA would implement
site-specific BMPs for
vehicle and equipment
fueling and maintenance,
and spill prevention and
control measures. Minor
long-term impacts on
geology immediately

adversely affect soils. NASA
would implement site-
specific BMPs for vehicle
and equipment fueling and
maintenance, and spill
prevention and control
measures. No impacts on

geology.
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Resource Proposed Action Alternative One Alternative Two
impacts on geology around the driven piles.
immediately around the
driven piles.

Land Use No changes to or impacts |No changes to or impacts on|Long-term adverse impacts

on existing or planned land
use.

existing or planned land use
at Wallops Island. Long-
term adverse impacts on
land use in areas of Main
Base where solar panels
would be installed.

on land use in areas of Main
Base where solar panels
would be installed.

Surface Waters

Potential adverse impacts
from spills or leaks of
pollutants. NASA would
minimize adverse impacts
by acquiring Virginia
Stormwater Management
Program (VSMP) permits
as necessary and
implementing BMPs and
WFF’s Integrated
Contingency Plan (ICP).

Potential adverse impacts
from spills or leaks of
pollutants. NASA would
minimize adverse impacts
by acquiring VSMP permits
as necessary and
implementing BMPs and
WFF’s ICP.

Potential adverse impacts
from spills or leaks of
pollutants. NASA would
minimize adverse impacts by
acquiring VSMP permits as
necessary and implementing
BMPs and WFF’s ICP.

Wetlands Up to 0.36 hectare (0.88 Up to 0.17 hectare (0.41 No impacts.
acre) of wetlands would be |acre) of wetlands would be
filled. NASA would obtain |filled. NASA would obtain
necessary permits viathe [necessary permits via the
Virginia Marine Resources |VMRC JPA process and
Commission (VMRC) Joint {would implement 0.17
Permit Application (JPA) |hectare (0.41 acres) of
process and would compensatory mitigation at
implement 0.362 hectare  |WFF’s Mainland.
(0.895 acre) of
compensatory mitigation at
WFF’s Mainland.
Floodplains The wind turbines would | The wind turbine would be |No impacts—the areas of the

be located within the 100-
year and 500-year
floodplains. Because
Wallops Island is entirely
within the floodplain, no
practicable alternatives
exist. The functionality of
the floodplain on Wallops
Island would not be
adversely impacted.

located within the 100-year
and 500-year floodplains.
Because Wallops Island is
entirely within the
floodplain, no practicable
alternatives exist. The
functionality of the
floodplain on Wallops
Island would not be
adversely impacted.

Main Base where solar
panels would be installed are
not within the floodplain.
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Resource

Proposed Action

Alternative One

Alternative Two

Coastal Zone
Management

All activities occur within
Virginia’s Coastal
Management Area (CMA).
NASA has determined that
the Proposed Action is
consistent with the
enforceable policies of the
Coastal Zone Management
(CZM) Program.

All activities occur within
Virginia’s CMA. Activities
under Alternative One
would be conducted in a
way that was consistent
with the enforceable
policies of the CZM
Program.

All activities occur within
Virginia’s CMA. Activities
under Alternative Two would
be conducted in a way that
was consistent with the
enforceable policies of the
CZM Program.

Air Quality and
Climate Change

Long-term beneficial
impacts on air quality and
climate change with
reduction in use of fossil-
fuel power sources and
GHG emissions.

Long-term beneficial
impacts on air quality and
climate change with
reduction in use of fossil-
fuel power sources and
GHG emissions.

Long-term beneficial impacts
on air quality and climate
change with reduction in use
of fossil-fuel power sources
and GHG emissions.

Radar The wind turbines would | The wind turbine would be |No impacts.
be sited in an area that sited in an area that would
would not impact radar not impact radar systems at
systems at WFF. WFF. No impacts on radar
from solar panels.
Noise Operation of the wind Operation of the wind No impacts on the
turbines would result in turbine would result in occupational health of
highly localized, long-term, |highly localized, long-term, |construction workers as a
minor impacts on the minor impacts on the result of installation noise
surrounding environment  |surrounding environment  |with implementation of
from noise. Neither the from noise. Neither the BMPs. No noise associated
public nor employees and  |public nor employees and  |with operation of the solar
visitors to WFF outside of |visitors to WFF outside of |panels.
Wallops Island would be  |Wallops Island would be
able to hear the wind able to hear the wind
turbines; therefore, no turbines; therefore, no
impacts on either of these |impacts on either of these
two groups would occur.  |two groups would occur. No
No impacts on the impacts on the occupational
occupational health of health of construction
construction workers asa  |workers as a result of
result of construction noise |construction noise with
with implementation of implementation of BMPs.
BMPs.
Hazardous Construction, maintenance, |Construction, maintenance, |Installation, maintenance,
Materials and  |and decommissioning and decommissioning and decommissioning
Hazardous activities for the wind activities for the wind activities would involve
Waste turbines would involve turbines and solar panels hazardous materials and
Management hazardous materials and would involve hazardous  |produce hazardous waste.

produce hazardous waste.
NASA would ensure
implementation of WFF’s
ICP safety procedures,

materials and produce
hazardous waste. NASA
would ensure
implementation of WFF’s

NASA would ensure
implementation of WFF’s
ICP safety procedures,
training, and mitigation
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Resource

Proposed Action

Alternative One

Alternative Two

training, and mitigation
measures, including spill
prevention and response.
Therefore, no impacts on
human and environmental
health due to hazardous
materials and wastes are
anticipated.

ICP safety procedures,
training, and mitigation
measures, including spill
prevention and response.
Therefore, no impacts on
human and environmental
health due to hazardous
materials and wastes are
anticipated.

measures, including spill
prevention and response.
Therefore, no impacts on
human and environmental
health due to hazardous
materials and wastes are
anticipated.

Vegetation and
Terrestrial
Wildlife

Short-term adverse impacts
due to excavation and
grading to construct the
wind turbines, the access
roads, and underground
cables. Long-term, adverse
impacts due to the
permanent conversion of
0.36 hectare (0.88 acre) of
wetlands to developed land.

Short-term adverse impacts
due to excavation and
grading to construct the
wind turbines, the access
roads, and underground
cables. Long-term, adverse
impacts due to the
permanent conversion of
0.08 hectare (0.21 acre) of
wetlands to developed land.

Long-term adverse, but
highly localized, impacts
from the loss of vegetation
within the footprint of the
support posts for the solar
panels.

Birds and Bats

Long-term adverse impacts
due to the conversion of
wetland habitat to
developed land and from
operation of the wind
turbines. Potential
avoidance and/or
minimization BMPs would
be implemented to reduce
the potential long-term
(direct and indirect)
impacts.

Long-term adverse impacts
due to the conversion of
wetland habitat to
developed land and from
operation of the wind
turbines. Potential
avoidance and/or
minimization BMPs would
be implemented to reduce
the potential long-term
(direct and indirect)
impacts. Because the
installation of solar panels
at the Main Base would not
alter or remove bat habitat,
nor would their operation
interfere with bird or bat
activities, no impacts are
anticipated from solar
panels.

Because the installation of
solar panels at the Main Base
would not alter or remove bat
habitat, nor would their
operation interfere with bird
or bat activities, no impacts
are anticipated from solar
panels.

Threatened and
Endangered
Species

NASA determined that the
project “may affect, and is
likely to adversely affect”
the Piping Plover and Red
Knot. The project would
have “no effect” to
federally listed mammals,
sea turtles, insects, and
plants. NASA submitted a

NASA determined that the
project “may affect, and is
likely to adversely affect”
the Piping Plover and Red
Knot. The project would
have “no effect” to federally
listed mammals, sea turtles,
insects, and plants. NASA
submitted a Biological

NASA determined that the
solar panels would have no
affect on State or federally
listed species in the project
area at the Main Base.

Vi
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Resource

Proposed Action

Alternative One

Alternative Two

Biological Assessment to
the U.S. Fish and Wildlife
Service (USFWS); no
response has been received
to date.

Assessment to USFWS:; no
response has been received
to date. NASA determined
that the solar panels would
have no affect on State or
federally listed species in
the project area at the Main
Base.

Essential Fish

Short-term adverse impacts

Short-term adverse impacts

No impacts.

Habitat (EFH) |[on EFH from filling on EFH from filling

wetlands for utility-scale  |wetlands for utility-scale

turbine footprints, but turbine footprints, but

impacts are not expected to |impacts are not expected to

be substantial. Effects on  |be substantial. Effects on

EFH would be offset by EFH would be offset by

compensatory mitigation at |compensatory mitigation at

WFF’s Mainland. WFF’s Mainland.
Population, Construction activities may |Construction activities may |Construction activities may
Employment, temporarily increase local |[temporarily increase local  |temporarily increase local
and Income employment opportunities  |employment opportunities  |employment opportunities

and would benefit local
stores and businesses.

and would benefit local
stores and businesses.

and would benefit local stores
and businesses.

Environmental
Justice

No impacts.
Disproportionately high or
adverse impacts on low-
income or minority
populations are not
anticipated because there
would be no displacement
of residences or businesses.

No impacts.
Disproportionately high or
adverse impacts on low-
income or minority
populations are not
anticipated because there
would be no displacement of
residences or businesses.

No impacts.
Disproportionately high or
adverse impacts on low-
income or minority
populations are not
anticipated because there
would be no displacement of
residences or businesses.

Cultural
Resources

All ground disturbances are
located outside of areas
designated as having
moderate or high potential
for archeological resources.
No adverse effects on
archaeological resources
are anticipated.
Utility-scale turbines are
not anticipated to adversely
affect historic properties
within or outside of WFF
given the nature of the
viewshed. No adverse
effects on aboveground
historic properties are
anticipated.

Residential-scale turbines

All ground disturbances are
located outside of areas
designated as having
moderate or high potential
for archeological resources.
No adverse effects on
archaeological resources are
anticipated.

Utility-scale turbine is not
anticipated to adversely
affect historic properties
within or outside of WFF
given the nature of the
viewshed. No adverse
effects on aboveground
historic properties are
anticipated.

Solar panels are not

All ground disturbances are
located outside of areas
designated as having
moderate or high potential
for archeological resources.
No adverse effects on
archaeological resources are
anticipated. Solar panels are
not anticipated to adversely
affect aboveground historic
properties within WFF.
However, solar panels may
have indirect adverse effects
to aboveground historic
properties outside WFF.
Residential-scale turbines are
not anticipated to adversely
affect aboveground historic

vii
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Resource

Proposed Action

Alternative One

Alternative Two

are not anticipated to
adversely affect
aboveground historic
properties within WFF.
However, residential-scale
turbines may have direct
adverse effects on
aboveground historic
properties in WFF and
indirect adverse effects on
aboveground historic
properties outside WFF.

anticipated to adversely
affect aboveground historic
properties within WFF.
However, solar panels may
have indirect adverse effects
to aboveground historic
properties outside WFF.

Residential-scale turbines
are not anticipated to
adversely affect
aboveground historic
properties within WFF.
However, residential-scale
turbines may have direct
adverse effects on
aboveground historic
properties in WFF and
indirect adverse effects on
aboveground historic
properties outside WFF.

properties within WFF.
However, residential-scale
turbines may have direct
adverse effects on
aboveground historic
properties in WFF and
indirect adverse effects on
aboveground historic
properties outside WFF.

Transportation

Temporary impacts on
traffic flow would occur
during construction
activities. With
implementation of
mitigation and safety
measures related to
transportation and traffic
closures due to oversize
loads, no substantial
impacts on transportation
are anticipated.

Temporary impacts on
traffic flow would occur
during construction
activities. With
implementation of
mitigation and safety
measures related to
transportation and traffic
closures due to oversize
loads, no substantial
impacts on transportation
are anticipated.

Temporary impacts on traffic
flow would occur during
construction activities. With
implementation of mitigation
and safety measures related
to transportation, no
substantial impacts on
transportation are
anticipated.

Aesthetics

No adverse impacts on the
public viewshed given the
distance of the turbines
from surrounding
communities. Wind
turbines would be white to
blend in with sky. Potential
adverse impacts on WFF
employees and visitors
within turbine shadow due
to flickering effect of
spinning blades on sunny
days.

No adverse impacts on the
public viewshed given the
distance of the turbines
from surrounding
communities. Wind turbines
would be white to blend in
with sky. Potential adverse
impacts on WFF employees
and visitors within turbine
shadow due to flickering
effect of spinning blades on
sunny days. Implementation
of solar panels would result
in long-term changes to the
viewshed at the Main Base.
Because WFF is a highly

Implementation of solar
panels would result in long-
term changes to the viewshed
at the Main Base. Because
WEFF is a highly
industrialized setting with
numerous antenna arrays and
other infrastructure, solar
panels should not present a
negative impact on the
viewshed.

viii
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Resource

Proposed Action

Alternative One

Alternative Two

industrialized setting with
numerous antenna arrays
and other infrastructure,
solar panels should not
present a negative impact on
the viewshed.

Cumulative
Effects

There would be adverse
cumulative impacts on
avifauna from construction
and operation of the wind
turbines. Cumulative
impacts on wetlands would
be mitigated. There would
be beneficial impacts on air
quality due to reduced
GHG emissions and
lowered use of fossil fuels
during the production of
electricity.

There would be adverse
cumulative impacts on
avifauna from construction
and operation of the wind
turbines. Cumulative
impacts on wetlands would
be mitigated. There would
be beneficial impacts on air
quality from the use of wind
turbines and solar panels
due to reduced GHG
emissions and lowered use
of fossil fuels during the
production of electricity.

Beneficial impacts on
regional air quality would
result from the operation of
the solar panels, which are a
fossil fuel-free power source.
No other cumulative impacts
from installation of solar
panels are anticipated.
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Mission, Purpose and Need, Background Information

SECTION ONE: MISSION, PURPOSE AND NEED, BACKGROUND INFORMATION

1.1  INTRODUCTION

This Draft Environmental Assessment (EA) has been prepared to evaluate the potential
environmental impacts from alternative energy sources that would be capable of generating up to
10 gigawatt-hours per year (GWh/year) of electricity at the National Aeronautics and Space
Administration’s (NASA’s) Wallops Flight Facility (WFF). This EA has been prepared in
accordance with the National Environmental Policy Act of 1969 (NEPA), as amended (42 United
States Code [U.S.C.] 4321-4347), the Council on Environmental Quality (CEQ) regulations for
implementing NEPA (40 Code of Federal Regulations [CFR] 1500-1508), the NASA regulations
for implementing NEPA (14 CFR Subpart 1216.3), and the NASA Procedural Requirements
(NPR): Implementing NEPA and Executive Order (EO) 12114 (NPR 8580.1). NEPA requires the
preparation of an EA for Federal actions that do not qualify for a Categorical Exclusion and may
not require an Environmental Impact Statement (EIS). If this EA determines that the
environmental effects of the Proposed Action are not significant, a Finding of No Significant
Impact (FONSI) will be issued. Otherwise, a Notice of Intent to prepare an EIS will be published
in the Federal Register.

The U.S. Army Corps of Engineers (USACE) has served as a Cooperating Agency in the
preparation of this EA because they possess regulatory authority over the Proposed Action. This
EA is being developed to also fulfill the USACE’s obligations under NEPA. NASA, as the WFF
property owner and project proponent, is the Lead Agency and responsible for ensuring overall
compliance with applicable environmental statutes, including NEPA.

This EA encompasses a 25-year planning horizon, which is based on the expected life span of
the proposed wind turbines and solar panels. This EA will be reviewed for adequacy at any time
if major changes to the Proposed Action are under consideration, or substantial changes to the
environmental conditions occur. As such, the document may be supplemented in the future to
assess new proposals or to address changes in existing conditions, impacts, and mitigation
measures.

1.2 WALLOPS FLIGHT FACILITY

1.2.1 Mission

During its early history, the mission of the NASA Goddard Space Flight Center’s (GSFC’s)
WFF was primarily to serve as a test site for aerospace technology experiments. Over the last
several decades, the WFF mission has evolved toward a focus of supporting scientific research
through carrier systems (i.e., airplanes, balloons, rockets, and uninhabited aerial vehicles) and
mission services.

NASA is the land owner at WFF, but WFF also consists of multiple NASA tenants and partners,
including the U.S. Navy, U.S. Coast Guard, Marine Science Consortium, Mid-Atlantic Regional
Spaceport (MARS), and the National Oceanic and Atmospheric Administration (NOAA). Each
tenant partially relies on NASA for institutional and programmatic services, but also has its own
missions. WFF is a national resource with the facilities, personnel, core competencies, and low
cost of operations to provide world-class, end-to-end services for small- to medium-sized
missions. It is a fully capable launch range for rockets and balloons, and is also a research
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airport. In addition, Wallops personnel provide mobile range capabilities, range instrumentation
engineering, range safety, flight hardware engineering, and mission operations support.

The strategic vision for WFF is that “Wallops Flight Facility will be a national resource for
enabling low-cost aerospace-based science and technology research” (NASA, 2008a).

1.2.2 Environmental Management System

NASA is committed to carrying out its research and projects at WFF in an environmentally
sustainable manner. The Wallops Environmental Office (Code 250) ensures that the facility
obtains the appropriate environmental permits, prepares documentation for compliance with
NEPA and other environmental regulations and EOs, conducts employee and supervisor training,
and implements the facility’s Environmental Management System (EMS). WFF’s EMS is a
coherent, integrated approach to environmental management. WFF manages environmental risks
through the application of the WFF EMS, which covers such topics as pollution prevention,
energy and water management, maintenance of natural (green) infrastructure, and sustainable
building practices.

1.2.3 Location

WEFF is located in the northeastern portion of Accomack County, VA, on the Delmarva
Peninsula, and is comprised of three separate land masses: the Main Base, Wallops Mainland,
and Wallops Island (Figure 1). The Main Base comprises 720 hectares (1,800 acres), Wallops
Mainland comprises 40.5 hectares (100 acres), and Wallops Island comprises 1,680 hectares
(4,600 acres).

The Main Base is located off Virginia Route 175, approximately 3.2 kilometers (2 miles) east of
U.S. Route 13. The entrance gate for Wallops Mainland and Wallops Island is approximately 11
kilometers (7 miles) south of the Main Base at the easternmost terminus of County Route 803.

1.3 BACKGROUND

EO 13423, Strengthening Federal Environmental, Energy, and Transportation Management
(effective January 24, 2007), instructs Federal agencies to “conduct their environmental,
transportation, and energy-related activities under the law in support of their respective missions
in an environmentally, economically, and fiscally sound, integrated, continuously improving,
efficient, and sustainable manner.” EO 13514, Federal Leadership in Environmental, Energy,
and Economic Performance (effective October 8, 2009), sets sustainability goals for Federal
agencies and focuses on making improvements in their environmental, energy, and economic
performance.

Both EO 13423 and EO 13514 direct Federal agencies to implement sustainable practices for
energy efficiency and reductions in greenhouse gas (GHG) emissions, and for the use of
renewable energy. Section 3 of EO 13423 states that a Federal agency’s EMS objectives shall
include the goals identified in Section 2 of EO 13423. EO 13514 requires Federal agencies to set
a 2020 GHG emissions reduction target, increase energy efficiency, and reduce fleet petroleum
consumption.
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The Federal Energy Policy Act (EPAct), effective August 8, 2005, requires Federal agencies to
lower electricity consumption and cost, and to increase the use of renewable sources by 3 percent
between 2007 and 2009, 5 percent between 2010 and 2012, and by 7.5 percent for 2013 and
beyond.

WEFF has identified several goals that meet its mission while promoting environmental
stewardship and accountability:

e Reducing impacts on the natural environment by consuming energy from a source that
provides zero GHG emissions;

e Reducing WFF’s annual operating cost by consuming continual, low-cost power from a
renewable and sustainable natural resource; and

e Supporting NASA'’s goal to set an example for responsible stewardship of natural
resources by a Federal agency.

1.3.1 Current WFF Energy Sources

WEFF currently obtains all of its electricity from the local electric cooperative, which generates
electricity primarily from coal and nuclear power. In 2008, the local electric cooperative
generated 21.5 percent of its energy from the combustion of coal, 12.4 percent from nuclear
power, and 2.6 percent from gas and diesel combined. The remaining 63.5 percent was
purchased by the local electric cooperative from a combination of coal and nuclear power
sources (ODEC, 2008). WFF also has a backup system of diesel-fired generators for use in the
event of a power outage and one large generator that is permitted for load shedding.

Adverse environmental effects result from the production and combustion of coal and the
generation of nuclear power. Although new technologies are currently reducing these effects,
combustion of coal still results in release of GHGs to the atmosphere, the generation of waste
products such as heavy metals and contaminants (fly ash), and destruction of habitat if mountain-
top removal methods are used to mine coal. Nuclear power results in the generation of hazardous
nuclear waste and uses large quantities of water for cooling compared to wind and solar power
sources (AWEA, 2009).

14  PURPOSE AND NEED FOR THE PROPOSED ACTION

1.4.1 Purpose

The purpose of the proposed Alternative Energy Project is to implement a technologically
proven renewable energy source that would enable NASA to meet the requirements of the 2005
EPAct, EO 13423, and EO 13514 while supporting its own goal of setting an example in
environmental stewardship by a Federal agency.

The project would also stabilize or reduce WFF’s institutional costs. It is expected that as fossil
fuels become scarcer, the costs of generating electricity from them would be passed on to the
user in the form of higher electricity rates. Having on-site power generation would buffer a
portion of WFF’s costs from future increases associated with variables in the electricity market
(e.g., tariff adjustments).
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1.4.2 Need

As the Federal renewable energy requirements continue to increase, the Alternative Energy
Project is needed at both an Agency and Center level. Agency-wide, NASA met the 3 percent
target specified by the EPAct in fiscal years 2007 and 2008, generating 3.57 percent and 3.55
percent, respectively, of the agency’s electricity from renewable sources (Smith, pers. comm.,
2009). However, NASA did not meet the 3 percent target in fiscal year 2009 (FY09), when 2.2
percent of its electricity was obtained from renewable sources, and the target is increasing to 5
percent for FY10. Also, WFF did not use renewable electricity during either year. Table 1 shows
the contribution of the Proposed Action to the percentage of energy generated from renewable
sources for NASA, GSFC, and WFF.

Table 1. Use of Renewable Energy in FY08 and FY09, Predicted Contribution of
Alternative Energy Project in FY10

% Obtained from % Obtained from Predicted Contribution of
Renewable Sources | Renewable Sources | Renewable Energy from Alternative
FYO08 FYQ09 Energy Project (%)
NASA 3 2.2 1
GSFC 3 3 13
WFF 0 0 66"

“Two turbines represent 66 percent of NASA's electricity as it applies to the Federal requirements (two times actual
production for on-site generation) - two utility-scale wind turbines actually represent 33 percent of NASA's electricity
consumption from renewable energy sources at WFF.

Additionally, NASA'’s electricity costs have increased substantially in recent years. Table 2
shows that since Fiscal Year 2002, NASA’s annual electrical expenditures have nearly doubled
(an increase of 98 percent), although electrical usage has only increased approximately 20
percent. With WFF’s current cost of electricity at 7.5 cents per kilowatt-hour, the proposed
project could result in avoided electrical costs of at least $750,000 per year.

Table 2: NASA Annual Electricity Usage and Cost, FY02 to FY10
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SECTION TWO: PROPOSED ACTION AND ALTERNATIVES

A study conducted for WFF (James Madison University, 2005) found that a single 1.5 MW wind
turbine would produce approximately 15 percent of the electricity required to operate WFF and
would easily interconnect to WFF’s distribution system. Following this study, NASA performed
its own electrical system evaluation and determined that based on its average electrical load,
WEFF could likely support two of the 1.5 MW wind turbines. Further investigation also led to the
conclusion that NASA could obtain 2.0 MW wind turbines for approximately the same cost.
WFF estimates that each 2.0 MW wind turbine would generate approximately 5 GWh/year of
electricity, for a total of 10 GWh produced annually. Therefore, to establish a means for
reasonable comparison among renewable energy alternatives in this EA, NASA standardized
each alternative as having to produce an equivalent amount of electricity that would be generated
by two 2.0 MW wind turbines (10 GWh/year).

In addition, CEQ regulations require that an agency “include the alternative of no action” as one
of the alternatives it considers (40 CFR 1502.14[d]). The No Action Alternative serves as a
baseline against which the impacts of the Proposed Action and Alternatives are compared.

2.1 RANGE OF ALTERNATIVES CONSIDERED FOR RENEWABLE ENERGY

Several sources of renewable energy were considered for the Alternative Energy Project
including wind, solar, tidal, wave, and geothermal power.

2.1.1 Wind Power

Currently the world’s fastest growing renewable power source, wind energy is the transformation
of wind into mechanical power through a turbine, which is then converted into electricity
through a generator. Generation of electricity by wind energy has the potential to reduce
environmental impacts caused by use of fossil fuels to generate electricity because, unlike fossil
fuels, wind energy does not generate atmospheric contaminants or thermal pollution.

Figure 2 shows the major components of a typical wind turbine. The nacelle is the housing for
the gear box and generator that is mounted on top of the tower. Electronic controls rotate the
nacelle to face into the wind, and adjust the angle of the blades to regulate rotor speed.

According to studies performed by JMU (2005) and Iberdrola Engineering (2009), the average
annual wind speed at Wallops Island in the location of the proposed turbines at a height of 48
meters (157 feet) is 6.25 meters per second, and the prevailing wind direction is from the south
and southwest.

The International Electrotechnical Commission (IEC), an international standards development
organization, has developed a classification system for the design conditions of wind turbine
systems. There are 3 classes: Class I, I, and 111, which specify the design wind speeds for a
specific turbine product. The wind resource classification at Wallops Island is Class lla.

Based on the measured wind speeds and predicted long-term wind speeds, direction of the wind
resource, the IEC wind classification (I1a), and other factors such as air density, Iberdrola (2009)
determined that Wallops Island has adequate wind resources for operation of utility-scale wind
turbines.
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Figure 2: Diagram of Major Wind Turbine Components

Although modern utility-scale wind turbines typically operate 65 to 90 percent of the time, they
often run at less than full capacity. Capacity factor, which compares the turbine’s actual
production over a given period of time with the amount of power the turbine would have
produced if it had run at full capacity for the same amount of time, is one element in measuring
the productivity of a wind turbine (or any other power production facility). Iberdrola (2009)
determined that the capacity factor of potential wind turbines initially evaluated for installation at
Wallops Island (based on one 1.5 MW and two 2.0 MW models) was between 25 and 30 percent.
Higher capacity factors may be achieved during windy weeks or months.

2.1.1.1  Wind Turbine Specifications

Utility-Scale Turbines

Based on the classification the wind resource at WFF (Class 11a) and the appropriate level of
electrical generation, either a 1.5 MW or 2.0 MW wind turbine would be suited to WFF’s needs
(Iberdrola, 2009). NASA initially evaluated both 1.5 MW and 2.0 MW wind turbine models and
determined that they were very similar in their design, configuration, and cost—the primary
difference being the amount of power generated. Therefore, NASA would install a wind turbine
that would produce up to the electrical output of a 2.0 MW wind turbine.

General specifications of a 2.0 MW turbine commonly available in the United States are shown
in Table 3 to provide representative information for evaluation of environmental impacts in this
EA. Any 2.0 MW wind turbine model NASA would use would have very similar specifications
to those shown in Table 3.
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Table 3: Basic Data for 2.0 MW Wind Turbine

Representative 2.0 MW Wind Turbine Model*

Rated power, single turbine

2.0 MW

Rated power, 2 turbines

4.0 MW

Cut-in wind speed

3.5 meters/second

Cut-out wind speed

25 meters/second — 10 minutes

Rated wind speed

14 meters/second

Wind class

lla

Blade length

42.5 meters (139.5 feet)

Total height (to tip of blade)

120.5 meters (395.3 feet)

Capacity factor’

25 to 30%

Equipment life expectancy

25 years

Annual production at WFF

5 GWh/year

'Gamesa, 2009; “Iberdrola, 2009

Residential-Scale Turbines

General specifications for the smallest wind turbine commercially available in the United States,
a 2.4 kW model, are shown in Table 4. As opposed to the utility-scale wind turbines, these
residential-scale turbines would not contribute substantially to the percent of energy generated
from renewable sources at WFF because of their small power output. They would help offset
power use at individual buildings, but their primary purpose would be to provide outreach and
education to WFF employees and the public about wind energy.

Table 4: Basic Data for 2.4 kW Wind Turbine

Representative 2.4 kW Wind Turbine Model*
2.4 kW

3.5 meters/second

Rated power

Cut-in wind speed

13 meters/second
3.72 meters (12 feet)
22 meters (72 feet)
2510 30%

25 years

6 MWh/year?

Rated wind speed

Blade diameter
Total height (to tip of blade)
Capacity factor

Equipment life expectancy

Annual production at WFF, single turbine

Southwest Windpower, 2010
2MWh = megawatt-hours
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2.1.1.2  Potential Locations for Wind Turbines at Wallops Flight Facility

Utility-Scale Turbines

Based on wind studies and compatibility with mission-related activities (JMU, 2005; Iberdrola,
2009), Wallops Island was identified as the preferred location for siting a wind turbine to
maximize the wind resource available at WFF.

Other locations at WFF were considered for construction of one or two wind turbines. Wind
turbines have the potential to interfere with WFF’s active airfields and tracking/telemetry
systems; therefore, the area available for their construction is extremely limited.

The entire Wallops Main Base was dismissed due to height restrictions to maintain Federal
Aviation Administration (FAA) Part 77 airfield obstruction requirements. The available locations
for turbine(s) installation at the Main Base would result in a violation of the FAA height
restrictions of objects within a specified distance of a public or military runway; therefore siting
of the turbines at the Main Base was dismissed.

The entire Wallops Mainland was dismissed due to impacts on the performance of radar
frequency systems (QinetiQ Inc., 2004). In addition, NASA undertook a rigorous internal siting
exercise to identify a location for the proposed wind turbines that would not interfere with
existing or planned mission activities on Wallops Island. This exercise was led by the WFF
Facility Director with assistance from the Radio Frequency Spectrum Manager, Facilities
Management Branch, and Environmental Office. The team evaluated all lines of sight for the
NASA telemetry systems and U.S. Navy radar viewsheds. On Wallops Island, all areas north and
east of the proposed wind turbine site were dismissed due to impacts on U.S. Navy radar systems
(Figure 3). Areas south and west of the proposed wind turbine site were dismissed due to impacts
on NASA launch range radars and radar frequency systems (QinetiQ Inc., 2004). The final
proposed location of the utility-scale wind turbines at Wallops Island was approved by both the
NASA Center Director and the U.S. Navy Surface Combat Systems Center Commanding
Officer.

NASA also considered locating wind turbines in the ocean immediately east of Wallops Island.
This alternative was dismissed based on the much higher cost of installation and maintenance
compared to siting the wind turbines on land, potential interference of the turbines with radar, as
well as interference with NASA’s launch range activities such as Unmanned Aerial Systems
(UAS), rockets, and drones that are launched over the Atlantic Ocean.

The only available mission-compatible area at WFF for placement of wind turbines is restricted
to the “Buildable Area” shown on Figure 3.
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Residential-Scale Turbines

The residential-scale turbines would not be expected to interfere with WFF’s tracking/telemetry
systems. Other considerations, listed below, were taken into account in identifying potentially
suitable areas for these wind turbines. The following areas were excluded from the Main Base
for installation of residential-scale turbines:

« Areas having moderate and high sensitivity for cultural resources

e Wetlands

« Roads

« Radio frequency hazard areas

 Buildable heights greater than 25 meters (80 feet)

 Areas within 30 meters (100 feet) of forest

o Areas within 30 meters (100 feet) of existing structures

 Areas greater than 152 meters (500 feet) from electrical transformers

Figure 4 shows the potentially suitable areas for installation of residential-scale wind turbines.
The total area identified is 48 hectares (119 acres).

2.1.1.3 Solar Power

Solar panels are made of up photovoltaic (PV) cells composed of silicon that convert sunlight
into electricity; when sunlight is reduced or absent, such as an overcast day or at night, the
conversion process slows down or stops completely. Solar panels by themselves do not constitute
a PV system—a system includes structures to hold the arrays and point them toward the sun and
components that take the direct-current electricity produced by the modules or arrays and
condition the electricity so that it may be utilized. PV cells were first developed in the United
States in the 1950s, and solar technology has been constantly improving since (USDOE, 2005).
PV cells are an environmentally low-impact source of energy, as their use generates no air
pollution or hazardous wastes, and they do not require fuel. The use of solar power has been
expanding at an average rate of 40 percent per year since the year 2000, and solar panels are
expected to provide up to 10 percent of the electricity in the United States by the year 2025
(USDOE, 2008).

The amount of energy produced by a PV device depends not only on available solar energy (i.e.,
how many sunny days occur) but on how well the solar cell converts sunlight to useful electrical
energy. Today’s commercial PV systems can convert from 5 percent to 15 percent of sunlight
into electricity, with recent PV cells achieving percentages of efficiency nearing 20 percent
(IMEC, 2009; Mitsubishi, 2009).They are highly reliable and typically last 20 years or longer.
Due to loss of sunlight during the nighttime and cloud cover, solar energy typically has a
capacity factor (the ratio of average production to the rated capability of production) between 15
and 25 percent.

Many sizes and types of modules are commercially available from a number of different
companies—NASA is currently considering use of a 200-watt solar panel for WFF. Using a
commonly available U.S.—made panel as a representative model, each panel would have a width
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of 0.84 meter (2.75 feet) and a length of 1.7 meters (5.5 feet), which results in a total surface are
of 1.4 square meters (15.13 square feet) per panel (BP Solar, 2009; Table 5). Factory recycling
(i.e., the partial reuse of discarded solar panel raw materials), which has been introduced by most
manufacturers, can save up to 80 percent of production energy (Earthscan, 2008). As with the
silicon cells, the glass and aluminum components can be reused.

Table 5: Basic Data for Representative Solar Panels

Specifications for Representative Solar Panel*
Electricity generation per panel 200 Watts
Spacing requirements due to shading and 4 hectares (10 acres) of space
maintenance per 1.0 MW of power
Length, single panel 1.7 meters (5.5 feet)
Width, single panel 0.84 meter (2.75 feet)
Capacity factor 15%
Equipment life expectancy 25 years
Annual production at WFF with a 4.0 MW system | 5 GWh/year
Number of panels required for 4.0 MW system 19,000

'BP Solar, 2009

Locations for Solar Panels

Installation of solar panels at Wallops Mainland and Wallops Island was considered but
dismissed due to the area required for installation of the amount of solar panels needed to
generate 5 or 10 GWh/year of power (equivalent power generated by one and two 2.0 MW wind
turbines, respectively). In addition to the space occupied by the solar panels themselves, there are
spacing requirements around each solar panel to prevent shading and to perform maintenance.
Four hectares (10 acres) are estimated to be needed for each planned MW of power (Caudle,
pers. comm.); therefore, a 4.0 MW solar panel system, which would generate 5 GWh/year of
power, would require a total area of approximately 16 hectares (40 acres).

Reasons that this amount of area, or partial amounts of this area (i.e., installation of half of the
solar panels) would not be suitable at Wallops Mainland or Wallops Island are listed below:

1. Most areas of Wallops Mainland and Wallops Island are obligated for existing and
planned mission operations; therefore, enough space to install an amount of solar panels
equivalent to the energy output of one 2.0 MW wind turbine (which would require 16
hectares [40 acres]) is not feasible.

2. Based on the siting constraints for mission operations, and that the remaining open areas
of Wallops Mainland and Wallops Island are comprised of large areas of wetlands (79
percent of Wallops Island is classified as wetlands), ground disturbance and construction
over 16 hectares (40 acres) would create unacceptable adverse impacts on wetlands.
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3. Additionally, the potentially available areas of Wallops Mainland and Wallops Island,
primarily within wetlands, are within the 100-year floodplain and are subject to flooding
and the corrosive effects of nearby marine waters, which would result in additional
maintenance on the solar panels.

4. There is an insufficient amount of buildings, and therefore rooftop area, at Wallops
Mainland and Wallops Island to allow for a majority of the panels to be installed on
rooftops.

Therefore, NASA has determined that the solar panels should be installed at the WFF Main
Base. The solar panels would not be expected to interfere with WFF’s tracking/telemetry
systems. Other considerations, listed below, were taken into account in identifying potentially
suitable areas for these wind turbines. The following areas were excluded from the Main Base
for installation of solar panels:

 Areas having moderate and high sensitivity for cultural resources
e Wetlands

o Impervious surfaces (i.e., buildings, roads, parking lots)

« Airfield, runways, taxiways

e Areas within a 174-meter (570-foot) buffer adjacent to runways and taxiways (due to glare and
pilot safety)

« Areas planned for future structures

Figure 5 shows the potentially suitable areas for installation of solar panels. The total area
identified is 70 hectares (172 acres).

2.1.14  Hydrokinetic Power

Tidal and wave power generation are in their technological infancy compared to wind and solar
power, and numerous operational limitations exist as a result. Some of these limitations include
the need to develop equipment and technology that can withstand destructive factors such as
heavy storms and corrosion, the cost-benefit of materials and installation versus energy output,
and the relatively undocumented effects on ocean life.

Description of Tidal Power

Tidal power utilizes the movement of water caused by tidal currents, and uses equipment similar
to wind turbines, turning like windmills in the current. Water’s greater density means fewer and
smaller turbines are needed to produce the same amount of electricity as wind turbines. Although
tidal power is more predictable than wind and solar power, it is a relatively unproven technology
with questionable economic viability on a small scale, which would be the case at WFF.

Description of Wave Power

Wave power differs from tidal power in that electricity generators are placed on the surface of
the ocean. Energy output is determined by wave height, wave speed, wavelength, and water
density. Two of the three basic methods to harness wave power include the buoy method and the
hinged contour device, which use a special floating device that rises and falls along with the
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movement of the waves, and the mechanical energy that is created is then converted to electricity
using specially designed generators. A third basic method is the oscillating water column
method, which is used on shore and must be fixed to the seabed. This method works by using a
column of water as a piston to pump air and drive a turbine to generate power. Wave power is a
relatively unproven technology with questionable economic viability on a small scale, which
would be the case at WFF.

U.S. Licensed or Permitted Tidal and Wave Power Projects

To date there are only a handful of experimental wave generator plants in operation around the
world. In December 2007, plans were announced to build the first commercial wave power plant
in the United States, located off the coast of northern California (FERC, 2009). A wave energy
pilot project off the shore of Washington State obtained the first Federal Energy Regulatory
Commission (FERC) license for a hydrokinetic power (includes both wave and tidal power)
project in December 2007; however, this license was surrendered in April 2009. No FERC
licenses for wave energy projects are pending as of September 2009 (FERC, 2009). As of
November 2009, there are several pending FERC permits—five for tidal energy projects (four in
Alaska and one in California) and one for a wave energy project in Hawaii. FERC has issued
permits to 42 projects in various coastal States: 29 permits for tidal projects in Maine, New York,
Washington, Massachusetts, Alaska, Delaware, New Hampshire, and New Jersey, and 12
permits for wave projects in California, Oregon, and Washington (FERC, 2009).

2.1.15 Geothermal Power

Geothermal power, which is energy generated by heat stored beneath the Earth’s surface or the
collection of absorbed heat in the atmosphere and oceans, is available 24 hours a day, 365 days a
year, making it a dependable energy resource. Geothermal reservoirs are most numerous in the
Western United States, Alaska, Hawaii, and in the Gulf Coast areas of Texas and Louisiana
(USDOE, 2006). Areas in central Texas, Arkansas, the Dakotas, and parts of the East Coast
demonstrate moderate geothermal reservoirs as well (USDOE, 2006). Current research is
concentrating on discovery methods for other hidden and deeper deposits, as well as better
techniques for more efficient and economical extraction (Maryland Energy Administration,
2007). An unknown, but likely low potential for a geothermal reservoir exists within WFF
property due to its geographic location.

2.2  ALTERNATIVES CONSIDERED AND DISMISSED

The tidal, wave, and geothermal power alternatives as renewable energy sources for WFF were
dismissed because currently they are not practicable or feasible from a technical and/or economic
standpoint. However, as these and other renewable energy sources become more technically
mature, such sources may be proposed, and as such, their environmental impacts would be
addressed in future NEPA documentation.

Siting constraints, as described above, for both the wind turbines and solar panels limited their
placement to the locations described in Section 2.3 below.
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2.3 PROPOSED ACTION AND ALTERNATIVES

The Proposed Action and Alternatives consist of developing renewable, self-sufficient energy
sources at WFF to supplement the electricity currently supplied to WFF by the local electric
cooperative. These alternative energy sources would consist of proven wind and/or solar
technologies to assist WFF in meeting its goals of reducing impacts on the natural environment.
The wind and solar sources would consume energy from a source that provides zero GHG
emissions, reduce WFF’s annual operating costs, and set an example for responsible stewardship
of natural resources by a Federal agency.

2.3.1 Proposed Action: Utility-Scale Wind Turbines and Residential-Scale Wind Turbines

Under the Proposed Action, NASA'’s preferred alternative, NASA would construct two 2.0 MW
“utility-scale” wind turbines on Wallops Island that would be capable of generating
approximately 10 GWh/year, and up to five 2.4 kW “residential-scale” wind turbines at the Main
Base and Mainland.

2.3.1.1  Utility-Scale Turbines

The 2.0 MW wind turbines would be located on Wallops