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CHAPTER 1

Introduction

Larry Flowers with Eric Lantz

For centuries, the power of the wind has been harnessed for the
benefit of humanity and commerce. In the United States, mechanical
wind systems pumped water and helped open the Great Plains to hu-
man settlement and agricultural production during the 1800s. In the
early 20th century, “wind chargers” brought lights and communica-
tion technology to rural American households and businesses. Wind
energy provided electricity to rural markets prior to the development
of federal hydropower dams, the associated interstate transmission

system, and the Rural Electrification Administration.
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Figure 1.1. The growth of
wind turbine size and capacity,
1980-2010

Source: NREL

Figure 1.2. Annual and
cumulative installed wind
power capacity in the
United States

Source: Wiser and Bolinger 2011

In the early 1980s, wind energy first began to penetrate wholesale electric-
ity markets. In California, Governor Jerry Brown implemented incentives
that, in combination with federal tax credits and the federal Public Utilities
Regulatory Policy Act (PURPA), launched the contemporary wind electric-
ity era. While the turbines were initially small (on the order of 50 kilowatts)
and less reliable than they are today, they were the genesis of a dynamic
and robust industry. Improvements in technology resulted in larger, more
efficient, and more reliable designs, as well as increased use (Figure 1.1).
Today, the cost of wind energy is approximately 25 to 35 percent of what it
was in the early 1980s (DEA 1999, Krohn 2009).
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In the first decade of the 21st century, wind energy moved into the main-
stream, emerging as a significant source of power generation in Europe, the
United States, and Asia (Figure 1.2). In the United States between 2000 and
2010, wind energy generation capacity grew from 2,500 megawatts (MW) to
40,000 MW (Wiser and Bolinger 2011). The number of U.S. states with at least
100 MW of installed capacity grew from four to 28, and half of those now
have more than 1,000 MW installed capacity (Figure 1.3; Wiser and Bolinger
2011). Worldwide, installed capacity has grown to more than 194,000 MW;
China and India together account for more than 55,000 MW (GWEC 2011).
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Over the past decade, wind
energy has become increasingly
competitive with other sources of
electricity. With natural gas prices
increasing throughout much of
the early 2000s, wind became di-
rectly competitive in many regions.
Regulatory commissions, which
need to balance rate increases, elec-
tricity reliability requirements, and
utility financial returns, have been
increasingly compelled to consider
wind as an option in utility genera-
tion plans. Although falling natural
gas prices and the emergence of
wholesale electricity markets have
made it more challenging for wind
to compete in the past, continued
technology and improvements and
production efficiencies suggest that
wind is likely to maintain its com-
petitive position over the long term
(Wiser and Bolinger 2011).

THE BENEFITS OF WIND

The environmental benefits of
wind energy are numerous and
significant—and for many advo-
cates and green power purchasers
they are the primary motivation
for supporting wind energy. Wind
energy, unlike fossil fuels, produces
no sulfur monoxide, nitric oxide,
particulates, carbon dioxide, or
mercury. These fossil-fuel pollut-
ants contribute to acid rain, smog,
asthma, climate change, and water
pollution. Furthermore, wind en-
ergy requires negligible amounts
of water, whereas thermal genera-
tors (including nuclear) are among
the largest consumers of water in
the United States. Water is a finite
resource, and in many parts of
the country water is becoming a
critical limiting resource. This is
especially true in the American
West, where population growth
and climate change are expected to
place increasing pressure on scarce
water resources. Additionally, wind
energy requires no mining, drilling,
or transportation of fuel, it creates
no hazardous waste, and it poses
no risk of large-scale environmental
contamination.

Total: 2,539 MW
(As of 12/31/2000)

Data from the Global Energy
Concepts (DNV.

-GEC) database.
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Figure 1.3. Installed U.S. wind power capacity (MW)
by state in 2000 and 2010

Source: NREL
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Figure 1.4. Economic development
impacts from increased utilization
of lowa-based wind turbine
manufacturing (assuming 2,400
MW of deployments)

Source: Lantz and Tegen 2008

A number of global events have made energy security an increasingly
critical topic, including the oil price shocks of the 1970s and, more recently,
increasing awareness of the West’s significant dependence on foreign sources
of oil. Recent and ongoing dramatic economic growth in China and India
has placed further demands on the international fossil-fuel supply. As a
result, homegrown resources, especially those that are infinitely renewable,
are increasingly appealing to government officials, business leaders, and
consumers. Moreover, domestic wind energy potential could theoretically
provide more than nine times the nation’s current electricity use (Elliot et
al. 2010; EIA 2010). Only a handful of states do not have developable wind
resources (whether land-based or offshore), and all states have access to
wind energy through the interstate transmission system.

The economic development benefits of wind energy may be the most
tangible basis for local and state officials” interests in it. In addition to the
direct salaries associated with building and operating wind projects, the
wind energy industry provides indirect jobs and benefits (e.g., component
and material suppliers, financing and banking, landowner lease payments,
and property taxes) and induced jobs (e.g., in local shops, transit, day care,
and medical facilities). For example, the first 1,000 MW of wind developed in
Colorado produced 1,700 construction-related job-years and 300 permanent
jobs, and the total impact on local economies over 20 years is expected to be
$975 million (Reategui and Tegen 2008). At a time when America is economi-
cally stressed, the new investment and jobs brought by wind energy projects
are highly valued by state and local officials and businesses.

When a state lands a manufacturer of a major wind component (e.g.,
blades, towers, nacelles) or converts an existing manufacturing facility to
make or process subcomponents, it further benefits from wind deployment
in the form of skilled manufacturing jobs. As an example, lowa—the state
with the second largest amount of installed wind generating capacity—has
attracted a number of wind manufacturing facilities. Figure 1.4 illustrates
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the substantial impact that local manufacturing brings to economic devel-
opment. In the hypothetical scenario shown, where 2,400 MW of new wind
power capacity is installed in Iowa, acquiring 35 percent of the turbines
from Iowa-based manufacturers increases the total economic benefit by 55
percent (Lantz and Tegen 2008).

THE ROLE OF PLANNING
Sustainable energy needs, global climate change, and air and water pollution are
just a few of the issues challenging today’s communities. Planners—tasked with
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seeing the big picture and thinking
about the long term—are integral
players in addressing both economic
competitiveness and environmental
protection.

The most effective energy-
policy recommendations facilitate
progressive citizen-level actions,
as well as decisions, regulations,
and land-use plans that direct en-
ergy markets toward competitive,
healthy, and safe practices. The
planning profession already rec-
ognizes the urgency of such issues
as urban sprawl, the degeneration
of inner-ring suburbs, and the
disappearance of agricultural and
open-space land resources. To cre-
ate truly sustainable communities,
planners must guide stakeholders
and communities toward increas-
ing energy conservation and re-
newable energy production while
significantly reducing the use of
nonrenewable energy sources.
Planners can help stakeholders
understand the nexus between,
on the one hand, today’s energy
production and consumption and,
on the other, future environmental
conditions, economic health, and
quality of life.

While planners exert only mini-
mal influence on the selection of
energy sources, they can influence
energy demand and facilitate new
infrastructure development in their
communities. Areas of opportunity
include the siting of energy genera-
tion and transmission facilities, the
use of renewable energy, natural
resource extraction practices, trans-
portation infrastructure design,
resource conservation, industrial
development, waste management,
and site design. In addition, plan-
ners can advance the adoption of
resource sustainability principles
through comprehensive planning
processes, as well as help commu-
nities reduce the environmental
impacts of electric generation and
consumption. In some instances,
planners can also influence local
energy decisions through the use
of subsidies and education.

GREENSBURG, KANSAS

The City of Greensburg, Kansas, has moved to the forefront of sustainable community
building in recent years. In 2007, an EF5 tornado leveled 95 percent of Greensburg and dis-
placed more than 500 residents, cutting its already small population of 1,500 to 950. During
the rebuilding process, the community decided to reinvent itself as America’s greenest
community. With the planning help of FEMA’s Long-Term Community Recovery (LTCR)
division, green-architecture firm BNIM & Associates, and the National Renewable Energy
Laboratory (NREL), the community adopted goals related to building LEED-certified civic
buildings, developing alternative energy sources, and more. Today, Greensburg has more
LEED Platinum-rated buildings per capita than anywhere else in the world, and boasts
renewable energy production from wind, solar, and geothermal sources.

The city’s sustainability goals were spelled out in the Greensburg and Kiowa County Long-
Term Community Recovery Plan, adopted in 2007. As part of its sustainable development compo-
nent, the plan called for Greensburg to “identify and utilize energy alternatives.” The plan further
called for the city to “identify city-wide energy generation options” and “create community
opportunities for renewable resources.” Other planning-related documents, including the 2008
Greensburg Sustainable Comprehensive Plan and Vision Plan, emphasized these policies.

Although discussions of wind farms had taken place before the tornado, nothing had been
seriously considered. Under the new plans, development of a wind farm became central to the city’s
sustainability initiatives. Plans
for the farm were discussed in
city council meetings, which
turned into public hearings.
Although Greensburg has sit-
ing regulations and ordinances
for turbines within the city, the
wind farm is located four miles
outside of the city, where tur-
bines are allowed by right.

A number of stakeholder
groups collaborated on the proj-
ect. USDA Rural Development
provided project funding through a rural infrastructure grant for the city, and the farm was origi-
nally developed, owned, and operated by John Deere Renewables. All of the energy produced by
the wind farm is purchased by the Kansas Power Pool, which distributes it back to Greensburg
and 31 additional cities. In 2010, the farm was purchased in full by the Exelon Corporation.

The Greensburg Wind Farm has an average wind speed of 18 mph with 10 1.25-MW
turbines. This is enough to power 4,000 homes, which exceeds Greensburg’s needs. About
one-third of the energy credits are donated to the city, and the rest are sold by carbon offset—
provider NativeEnergy to charter groups including Ben & Jerry’s, Clif Bar, Green Mountain
Coffee Roasters, Stonyfield Farm, and the Kansas Power Pool.

Source: City of Greensburg

Adopted in March 2011, the city’s new Sustainable Land Development Code permits
small wind energy systems by right in all districts, subject to standards; it requires setbacks
equal to total system height from public rights-of-way and property lines, but it does not
impose tower height limitations. Looking ahead, the comprehensive plan envisions citywide
renewable energy generation as a “new value proposition,” attracting new businesses and
industries to the city, and calls for leveraging a green vision for economic development by
encouraging the development of renewable energy-based businesses.

For more information:
e Greensburg Long-Term Community Recovery Plan (2007). Available at www.greens
burgks.org/residents/recovery-planning/long-term-community-recovery-plan.

e Greensburg Sustainable Comprehensive Master Plan (2008). Energy; Future Land
Use and Policy. Available at www.greensburgks.org/residents/recovery-planning/
sustainable-comprehensive-master-plan.

® Greensburg Sustainable Land Development Code (2011). Article 4, Alternative Energy
Systems; Section 4.2, Wind Energy Systems. Available at www.greensburgks.org/
government/permits-regulations / greensburg-sustainable-land-development-codeview.
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KITTITAS COUNTY, WASHINGTON

Kittitas County is a 2,315-square-mile rural county in the center
of Washington State. Stretching from the Cascade Mountains
to the desert and bounded on its eastern side by the Columbia
River, the county is known for its winds. It also hosts transmis-
sion infrastructure that carries hydroelectric power from the river,
increasing its suitability for large-scale wind energy projects. Four
such projects have been built in the county, totaling more than
660 MW and 361 turbines, and a fifth has been approved. Though
residents largely support wind power, recent overrides of county
siting decisions by the state has caused some controversy.
Wind energy developers first approached the county with
a utility-scale development proposal in 2003. Kittitas County’s
land-use code included a utilities section but nothing that specifi-
cally addressed wind energy facilities, so staff developed a Wind
Farm Resource Overlay Zone ordinance that created a streamlined
permitting process for this use in certain contexts. Dan Valoff,
Kittitas County staff planner, explains that the ordinance specifies
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the arid, mountainous, sparsely populated areas in the eastern and
southern parts of the county as preferred locations for large-scale
wind energy. For projects in those locations, the ordinance simply
requires developers to go through the county’s standard develop-
ment agreement process, which entails one public hearing in front
of the board of commissioners and environmental review. To site a
wind farm in other locations within the county, however, develop-
ers must obtain a comprehensive plan amendment and rezoning
for the parcel before beginning the permitting process. The county
has approved two wind farms within the overlay zone and has not
approved any projects proposed for lands outside those areas. The
state, however, has.

Washington State is one of a handful of states that to some
extent preempt local control of wind energy project siting.
Developers may choose to bypass local jurisdiction and re-
quest project certification from the state’s Energy Facility Site

Evaluation Council (EFSEC), which prepares reports on proposed
projects and makes recommendations to the governor, who then
may approve, reject, or order reconsideration of projects. Though
the process takes into consideration local regulations and commu-
nity input, the results do not always coincide with local wishes.
When in 2007 the governor approved a large wind energy project
initially denied by the Kittitas County Board of Commissioners,
local opponents filed suit, and in 2008 the state supreme court
upheld the governor’s approval, affirming EFSEC’s ability to
preempt local authority in this area (Residents Opposed to
Kittitas Turbines v. State Energy Facility Site Evaluation Council,
197 P.3d 1153).

Two additional developers whose initial proposals outside
the designated overlay zone were denied by the county have
since gone straight to EFSEC for approvals rather than negotiate
further with the county. Kirk Holmes, director of public works
for the county, notes that local governments can provide input to
EFSEC—they can petition EFSEC to change turbine locations, for
example—and he reports that EFSEC is fairly responsive: “The
spirit and intent of the state law is not to skirt local building codes
and environmental laws.” However, review at the state level may
not capture all local concerns and issues.

Once a wind energy project is approved, the developers must
meet county development requirements and obtain local permits.
Dan Davis, former plans examiner for Kittitas County, empha-
sizes the importance of the preapplication process, which allows
a developer to start meeting as soon as possible with county staff:
“This gets all the players at the table—fire, public works, plan-
ners, public health—to discuss the permitting issues. The devel-
oper then leaves with a list of items needed for building permit
approval.” Development or staffing agreements are required for
the turbines, turbine footings, road building, mechanical equip-
ment buildings, and any impacts on county infrastructure, such
as roads. Davis recommends that local governments be proactive
in drawing up permit submittal requirements ahead of time.
“When developers get the green light, it’s typically been a very
long approval process and they come in ready to go and breathing
down the neck of the building department—but often they won’t
have all the required documentation, and it can take a significant
amount of time to obtain all that information. If the building de-
partment has all the requirements spelled out ahead of time and
they’ve communicated that in the preapplication process, this can
save a lot of time and money. It helps both sides.”

Planners coordinate negotiations between the developer
and various county departments: for example, the public works
department works with contractors to rate roads before and after
turbine construction, with contractors responsible for repairing
any damage they cause, and the building department deals with
plan review, permitting, and inspections. The public health de-
partment enforces water and septic systems requirements for any
operations or maintenance buildings constructed. Planners also

(continued on page 7)
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(continued from page 6)

oversee environmental review, which includes archaeological
and cultural resource surveys; monitoring of wildlife impacts;
construction and stormwater discharge BMP requirements; rare
plant protections and noxious weed abatement; and fire protec-
tion plans. The developer must obtain approvals from state
agencies, including the Department of Ecology for stormwater
permits and the Department of Fish and Wildlife, which has
created bird and bat impact standards for eastern Washington
and is involved with continuing data collection. The Yakima
Indian Nation is also involved in the archaeological review. The
county is not involved in developer negotiations with individual
landowners to lease land for projects, however.

Davis notes that Kittitas County has found it more efficient
and effective to issue building permits by tax parcels rather than
for individual turbines, since utility wind projects can include
more than 100 turbines. Where multiple turbines are sited on one
parcel, the county gives one building permit for the parcel. This
cuts down on paperwork and links the permit to the parcel.

One challenge the county has encountered is working with
out-of-state contractors who are unfamiliar with local condi-
tions and regulations. For example, Washington'’s critical areas
legislation provides specific protections to environmentally
sensitive features; out-of-state contractors may not be aware of
these regulations. Holmes emphasizes that local agencies need
to be prepared; he recommends setting up weekly construction
meetings and monitoring protocols to keep track of project activ-
ity. It is important to be proactive in other areas as well. Kittitas
County is especially concerned with reviewing the structural
engineering of turbine towers and foundations for project safety,
and it includes special inspection requirements up front in its
development agreements.

The county also permits small wind energy conversion sys-
tems (WECS) for accessory onsite power generation by right in
all zoning districts; small WECS are popular with home owners
on farmsteads and ranchettes—and, Valoff adds, with university
professors. Initially the county code required a building permit
with no additional standards provided. With the number of
applications growing, the county decided to create specific
standards for this use, and Davis developed a small wind ordi-
nance to simplify the permitting process for his department. The
resulting ordinance establishes a user-friendly, over-the-counter
process for small WECS.

Davis laid out fairly specific application requirements: appli-
cants must submit a site plan, turbine description, and engineer-
ing analysis addressing the tower, the tower foundation, and the
connection of the tower to the foundation. Davis explains, “This

is a new technology, so we need to ensure safety through spe-
cific requirements and make sure all projects have appropriate
engineering.” However, the county accommodates contractors
who specialize in small WECS installations; if contractors submit
designs engineered for worst-case development scenarios for the
whole county, they may then use them as blanket designs for
subsequent installations, saving them the additional analyses.
Standards limit turbine height to 120 feet and impose a setback
requirement of 1.2 times the height of the turbine.

There are currently no community wind facilities in the
county; a proposed community wind ordinance that would
have allowed landowners to form consortiums to build large
turbines was voted down in 2010 due to concerns over visual
impacts of the large-scale turbines. In general, however, Kittitas
County residents support wind energy. The small turbines are
very popular for personal use, and for the most part the com-
munity appreciates the importance of the utility-scale projects.
However, aesthetics are an issue for some, as the placement
of some turbines has marred the county’s mountain vistas.
Valoff explains, “People like the turbines in the distance in
the preferred areas, where they are far enough away to look
good. With the state-approved projects, though, some of the
large turbines are really in people’s faces, and people have
concerns.” He adds, “It’s interesting to work on these projects
conceptually, but you really need to see the turbines being
built to understand how huge they really are—you need to
see it to believe it. It’s a very large-scale process and a very
industrial use with the maintenance and operations structures
and substations needed. It's important to site large turbines
in rural areas with little population because of this.” Holmes
agrees: “Siting these projects is one thing, but construction is
another and there can be significant impacts.” He encourages
local staff that lack wind energy permitting expertise to seek
information and advice from other agencies as necessary to
ensure the best possible project outcomes.

For more information:

e Kittitas County Zoning Ordinance, Chapter 17.61A, Wind
Farm Resource Overlay Zone, and Chapter 17.61B, Small
Wind Energy Systems. Available at www.co.kittitas.wa.us/
boc/countycode/title17.asp.

¢ Kittitas County Community Development Services, “Wind
Farm Siting Application (for proposing a wind farms in
the Wind Farm Resource Overlay zone, as provide[d] for
in KCC 17.61A).” Available at www.co.kittitas.wa.us/cds/
forms/Wind-Farm-Siting-Application.pdf. 4
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Figure 1.5. Renewable portfolio standards in U.S. states
as of October 2011
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as of October 2011

STATE POLICY AND GOALS
Many states have worked to pro-
vide an increasingly solid founda-
tion for renewable energy. The re-
newable portfolio standard (RPS) is
the most effective and most popular
of state policies for the deployment
of renewables. An RPS requires a
state’s utilities to include a certain
percentage of renewable energy
in their generation portfolios by
a given year (Figure 1.5). These
requirements can be instituted by
the state legislature (as in Ohio), the
public utility regulatory commis-
sion (as in New York), or through a
ballot initiative (as in Colorado). In
addition to a timetable, the require-
ments usually specify penalties for
noncompliance. Depending on the
state, public power utilities (i.e.,
co-ops and municipal utilities) may
or may not be required to comply.
Because wind energy is usually the
renewable generation source with
the lowest wholesale cost, it often
dominates the RPS portfolio.
Additionally, many states have
established funds to promote ef-
ficiency and the development of
renewable technologies and related
projects. Often these funds focus on
distributed generation, including
wind (Figure 1.6). Some states offer
sales tax exemptions or income tax
credits, rebates, financing subsidies,
and net metering (which allows a
power producer to receive credit
for electricity generated from an
on-site renewable source such as
a residential wind turbine). States
may also have policies in place
(e.g., sales tax exemptions, state
production tax credits) to support
development of community wind
projects. Community wind projects
are generally comparable to utility-
scale projects except that they
include some form of local owner-
ship. They may be multimegawatt
or simply one- or two-turbine
projects that serve local demand.
In some cases, community wind
projects may utilize smaller 100-kW
turbines or comparable medium-
scale machines.
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THE FUTURE OF WIND ENERGY AND THE NEED FOR STRONGER LOCAL POLICY

In 2006, President George W. Bush stated that the United States could produce
up to 20 percent of its electricity from wind, though at the time it accounted
for less than 1 percent. A collaboration among the U.S. Department of Energy,
several national labs (led by the National Renewable Energy Laboratory),
and the wind industry (including the American Wind Energy Association)
was subsequently tasked with identifying more specifically what a “20
percent wind future” might entail, including quantifying the benefits and
identifying the challenges, and how it might be achieved (DOE 2008). The
team explored seven key areas: wind system technology, manufacturing
and resources, transmission and grid integration, siting and environmental
effects, markets, policy, and benefits. It concluded that the 20 percent goal
was attainable by 2030 without any dramatic technology breakthroughs and
would provide many local and national benefits and efficiencies. This would,
however, require significant deviation from business as usual.

The study scenario, along with the Energy Information Administration’s
estimate of electricity demand in 2030, indicated that a 20 percent wind
future would require 305,000 MW of wind energy, including 54,000 MW
from offshore wind-power plants. The analysis indicated that there was as
much as 600,000 MW of developable wind resources at a cost of $40 to $60
per megawatt-hour. Forty-six states would have substantial wind develop-
ment by 2030, including 35 that would have more than 1,000 MW installed
(Figure 1.7). The total footprint of land required for wind energy projects
was estimated at about 50,000 square kilometers, or about 80 percent of the
size of West Virginia. Turbines, service roads, and related equipment would
require between 1,000 and 2,500 square kilometers, or less than the area of
Rhode Island. This scenario would also require building 12,000 to 15,000
miles of new high-voltage transmission lines (DOE 2008).

Total Installed (2030)
(W)
a0=a.1 1" inciudes oftshore wind
01-1
1-5 The black open square in the center of a state represents
-5_10 the land area needed for a single wind farm to produce the
projected installed capacity in that state The brown square
| ERU represerds the actual land area that would be dedicated
o the: wind turbines (2% of the black open square)

In addition to addressing transmission infrastructure needs, other chal-
lenges include developing and enabling federal and state policies, further
developing U.S. manufacturing and human resources, streamlining siting
and permitting processes, implementing modest technology improvements,
improving utility coordination and systemwide operational practices, and
increasing social acceptance of wind facilities (DOE 2008).

Figure 1.7. Distribution of
installed wind power capacity
(GW) among states under the 20%
Wind by 2030 scenario

Source: DOE 2008
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This PAS Report supports the aim of “20% Wind by 2030” by providing
planners with the tools and strategies they need to help plan for, open, and
responsibly develop wind energy markets. Planners are uniquely positioned
to strengthen local wind energy policies by addressing market barriers at
strategic points of intervention while also ensuring that siting and develop-
ment standards for wind energy facilities and equipment are consistent with
local community expectations. This report is intended to help community
planners effect policy and regulatory change, build stakeholder support,
and provide key technical inf