CHAPTER 7

Permitting Utility-Scale Wind Energy
Systems at the Local Level
Kevin Rackstraw
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Large, utility-scale wind energy systems have different impacts
than small systems, and they require a completely different set of
ordinance requirements to protect local communities from potential
negative impacts of turbine siting and construction. Utility turbines
are much larger, often several hundred feet tall, and wind farms usually involve multiple turbines, sometimes more than 100, spanning
hundreds or thousands of acres. Roads must be constructed to access
each turbine site, and the heavy construction equipment and large
trucks used to bring turbine components to those sites can damage
existing local roads. Electrical substations and grid interconnection
infrastructure must also be constructed.

89

90

Planning for Wind Energy

Checklist for Ordinances
A community can best prepare to address such proposals through ordinance
language specifically targeted at this use. Typical ordinances for large wind
energy systems include the following elements:
• Definitions. Large wind energy systems are often defined as comprising one
or more turbines for the purpose of generating electricity for commercial
sale. Large systems are also often defined in terms of capacity—typically
over 1 MW.
• Allowed use. Ordinances tend to require conditional or special use approvals
for large wind energy systems, and they often limit this use to rural and
industrial districts. Communities looking to encourage utility wind projects
may make this use a by-right principal or accessory use in certain rural
and industrial districts; some have created wind energy overlay districts
to encourage the location of large wind projects in certain areas.
• Setbacks. As with small wind energy systems, ordinances often provide
setback requirements in terms of the height of the turbine, often slightly
more than the height of the turbine. Some ordinances also provide for
setbacks of absolute distances, such as 1,000 feet from inhabited structures.
Setbacks are typically required from structures, property lines, and public
roads or rights-of-way. Ordinances may allow for setbacks to be decreased
with signed agreements from landowners.
• Tower height. In many cases, large wind energy ordinances do not set height
restrictions on commercial turbines, as turbines have tended to become
ever taller as technology has evolved.
• Electromagnetic interference. Turbines must not cause microwave, television, radio, or navigation interference. Near military installations, radar
interference should also be considered.
• Visual appearance. As is the case with small wind energy systems, many
ordinances require that large turbines be of neutral color and nonreflective
finish; that they be lighted per FAA guidelines with no additional lighting allowed; and that signage be limited to turbine manufacturer, facility
owner or operator, and emergency contact information.
• Noise. Ordinances typically require audible turbine noise to be below specific
sound thresholds at property lines, often 40 dBA to 55 dBA. More detailed
noise standards may cast thresholds in terms of ambient noise levels.
• Shadow flicker. Shadow flicker can be an issue with large turbines. Its extent
will change with the angle of the sun over the course of a year. Though
turbines are usually sited to avoid shadow flicker on neighboring structures
and the complaints that this may cause, some ordinances include provisions limiting shadow flicker on neighboring properties within a certain
distance of turbines, often 2,500 feet, to a certain number of hours per year,
often 30. Ordinances may allow both noise and shadow flicker restrictions
to be waived with the signed consent of affected property owners.
• Minimum ground clearance. Some ordinances specify minimum ground
clearances of turbine blades, usually between 12 and 50 feet.
• Safety. Large turbines must be designed to prevent unauthorized climbing;
fencing of electrical substations and other utility structures is also required.
Some ordinances require operators to post emergency contact information
at the facility.
• Decommissioning. Ordinances for large wind energy systems require
developers to decommission turbines if they are no longer being used.
Ordinances may specify when decommissioning must be commenced
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and completed relative to the end of the turbine’s useful life, as well as
the degree to which the site and any connecting roads must be restored
following removal of the turbine. Many ordinances require financial assurance in the form of decommissioning bonds, letters of credit, or other
guaranties to ensure that developers are held responsible for the ultimate
fate of their projects.
• Permitting processes and requirements. See below.
Ordinances for large wind energy systems differ further from small
wind energy ordinances in that they typically address landscape-scale
impacts resulting from turbine construction. Common provisions include
the following:
• Road protection. Most ordinances require developers to inventory existing road conditions before construction begins and to repair any damage
caused during the course of turbine construction.
• Site clearance. Some ordinances specify that vegetation clearing and land
disturbance during construction are to be kept to the absolute minimums
necessary.
• Soil erosion and sedimentation control. Soil erosion, sedimentation control,
and stormwater management are often addressed by state environmental
requirements, though some local ordinances require that appropriate erosion control and stormwater management measures be taken throughout
the road and site construction process.

Source: Kern County, California

Permit Processing
Though the permitting process for large wind energy systems can be lengthy,
it need not be overly complex. Most often, these projects are handled through
the conditional or special use permitting process. As with most other large
commercial projects, developers are responsible for obtaining the necessary
local, state, and federal permits and demonstrating compliance with development standards. The role of the planner is to coordinate this process and
make sure that all the application requirements are met, as well as to help
both developers and local officials understand the standards.
The permitting process should provide a way to ensure that potential
negative impacts are identified, addressed, and mitigated if necessary. Pre-
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KERN COUNTY, CALIFORNIA

Kern County, population 839,600, has long been at the forefront
of energy production. Throughout the 20th century, the oil and
natural gas industries have significantly contributed to the region’s economic and industrial growth, and in recent decades
Kern County has turned its focus to renewable energy sources,
particularly wind. As the home of Tehachapi Pass, one of several
identified notable wind resource areas in California, the county is
strongly positioned to lead the way in planning for and developing wind energy projects.
Extending from the mountains to the desert in the southern Central
Valley of California, Kern County is best known for its concentration of
utility-scale wind energy projects; as of 2010, there were 34 wind farms
in the Tehachapi wind resource area. According to Lorelei Oviatt, the
county’s director of planning and community development, largescale wind energy development first caught the attention of residents
and public officials in the 1980s with the introduction of federal and
state tax credits designed to spur wind development. The county
saw construction of several wind farms at this time, and wind energy
development has continued ever since. Oviatt notes that a new era of
wind projects materialized in Kern County after 2000, when projects
originally built in the 1980s reached the end of their useful lives and
more modern and efficient wind developments replaced them.
County planning activities reflect local government and citizen
interest in promoting and enabling wind energy development. The
2007 general plan devotes a chapter to energy development activities
within the county; a subsection addresses wind energy exclusively,
calling for “the safe and orderly development of wind energy as
a clean method of generating electricity while providing for the
protection of the environment” and outlining specific polices and
implementation measures to achieve this goal.
Local land use regulations compliment the goals laid out in the
general plan. In 1986, the county added a Wind Energy (WE) Combining District to its zoning ordinance, setting parameters for the
development of utility-scale wind projects. The WE district functions
as overlay zoning that may be combined with agricultural, industrial,
natural resource, forestry, or estate district classifications. In most cases
a minimum 20-acre parcel size applies. Detailed development standards for the district address lot size, setbacks, height limits, parking,
signs, distance between structures, maintenance and abandonment,
and permitting requirements. The zoning ordinance also includes
provisions for residential-scale wind turbines; a small wind energy
permit system is required for installation, and basic height, setback,
and noise restrictions apply.
Local regulations also address the complexity of siting wind
energy projects in proximity to military installations. Edwards
Air Force Base and the China Lake Naval Air Weapons Station are
located in the eastern corners of the county, so a key issue in planning for wind energy here is making sure proposed wind projects
will not interfere with these installations. The County has partnered
with military personnel to identify locations where wind turbines
could compromise military activities; the zoning ordinance includes
a military review requirements map delineating portions of the
county where proposed structures over specified height thresholds must undergo review by military personnel. Kern County is
also within the state’s R-2508 Joint Land Use Study (JLUS) area,
a cooperative planning effort among military and surrounding
communities to achieve compatibility between military mission

activities and neighboring
civilian communities.
To encourage wind
energy development, the
county uses a permitting
process that is time- and
cost-efficient for both developers and local government. Once a proposed
wind energy project site
is rezoned to the WE district—a step requiring both
environmental review and
public hearings, which can
take up to a year—wind
energy systems are a byright use and developers can secure the needed
project approvals quickly,
Source: Kern County, California
with the relevant permits
issued over the counter. In addition, a team of county staff members
are assigned to wind development applicants, helping to process
permits, providing early feedback on proposals, and timing the permitting process to meet other deadlines a developer may have with
lenders or investors. According to Oviatt, this team approach is very
efficient; it ensures that several staff members are knowledgeable
about each project and allows staff to process multiple proposals
concurrently. The combination of streamlined permitting and the
county’s direct approach to working with developers has resulted
in a process that minimizes delays and offers a welcome degree of
certainty to developers.
Wind energy projects within Kern County have generally met
with strong public support, in part due to the host of benefits that
wind energy development has brought to many stakeholders. Wind
farm construction and manufacturing have boosted business for
many local industries and small business owners, private property
owners have benefitted from land lease agreements with developers,
and local colleges have developed new training programs for wind
turbine technicians. Some individuals have voiced opposition to some
of the wind energy projects, but Oviatt says that most concerns relate
to specific issues that the planning department is able to address with
mediation or compromise.
Given the number of wind farms already operating within
the county boundaries, it is clear that Kern County is well on its
way to realizing the wind energy goals laid out in the 2007 general plan. The growth of the wind energy industry in Kern is not
without complications, as increased power generation has raised
issues related to interconnection and transmission that must be
addressed. Overall, however, the outlook for continued wind
energy development in Kern County is positive.

For additional information:
• Kern County General Plan (2007). Part 5.4.2, Wind Energy Development Available at www.co.kern.ca.us/planning/gpe.asp.
• Kern County Zoning Ordinance (2009). Figure 19.08.160,
Military Review Requirements Map; Chapter 19.08, Section
19.08.415, Small Wind Energy System; Chapter 19.64, Wind
Energy (WE) Combining District. Available at www.co.kern
.ca.us/planning/pdfs/KCZOMar09.pdf.
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application conferences between developers and key local staff members
are recommended. At these, planners can ensure that everyone involved
understands the permit requirements and development standards.
Developers may not be familiar with requirements particular to certain
states or local jurisdictions. Developers and local officials must agree on
clear standards for development and expectations for impact mitigation
during and after construction, whether through a list of conditions or a
development agreement.
Large wind energy systems require significant supporting documentation from local, state, and federal sources. Permitting documentation
requirements for these projects may include:
• A site map and plan of all turbine locations, including the locations of
structures, roads, utility infrastructure, tree cover, and other significant
environmental features
• Landowner lease-agreement documentation
• Environmental permits, which can include erosion control and stormwater
management permits from state departments of environmental protection
• Utility interconnection agreements
• FAA approvals and lighting plans
• Highway access permits from state departments of transportation
• Bird, bat, or other wildlife impact studies and monitoring agreements,
usually coordinated with the U.S. Fish and Wildlife Service (USFWS)
• Road condition inventory and repair agreements
• Shadow flicker analyses
• Noise studies
• Visualizations or viewshed impact studies
• Decommissioning plans
Perhaps most important, planners should ensure they have the information and resources they need for an informed review of development applications for large wind energy systems. Many of the planners
interviewed for the case studies in this report recommended contacting
colleagues in other jurisdictions that have successfully addressed this
issue to learn from their experiences.
Elements of a utility-scale wind project permitting process
Environmental Issues
The major environmental impacts to be addressed for a utility-scale wind
project include:
• wildlife, particularly birds and bats but also other sensitive wildlife
species
• sensitive plants
• habitat, particularly wetlands and other sensitive areas
• changes in water quality or flow that might cause soil erosion or require
management (e.g., stormwater controls)
Both the construction and operational phases need to be included in
the analysis. The standards to be followed will depend on project size and
location. For instance, a single utility-scale turbine requires consideration
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of its immediate impacts but is unlikely to need a broader study of bird
migration. Larger projects need more rigorous analysis, and projects near
sensitive species or habitats also need additional study. If federal lands are
affected, a more exacting analysis under the National Environmental Policy
Act (NEPA) is needed. Otherwise, the federal role is largely advisory as to
whether federally listed species might be affected by the project. States may
have a process requiring environmental analysis and a determination of
no significant impact before approval, but some states have relatively few
process requirements. Localities, in turn, vary dramatically in their efforts
to protect environmental resources. Some rely heavily on states to deal with
the major issues, while others have detailed standards that in some cases
duplicate federal or state law.
A potential missing piece is consideration of any local environmental
resources that are not addressed by state or federal agencies. If water quality is a particular issue locally, for instance, it is reasonable for the planner
to ensure that appropriate information on those impacts be gathered and
submitted in parallel with any work done at the state level. This is most
likely to be a concern in states where there is no overarching or environmental permit required to build and operate a wind farm.
Still, many state and local agencies are left without a clear framework to
approach an environmental evaluation of a proposed wind project. A major
piece of guidance for wind projects comes from the USFWS’s Draft LandBased Wind Energy Guidelines (www.fws.gov/windenergy). This is the
latest in a series of draft voluntary guidelines that the USFWS has written
in conjunction with the industry and wildlife advocates. The USFWS plans
to issue final guidance in the near future. The prior guidance has been used
as a baseline for environmental analysis of wind projects by a wide variety
of actors, from developers and their consultants to local, state, and federal
officials charged with evaluating environmental issues with wind projects,
as well as by nongovernmental organizations concerned with wildlife issues. Wisconsin’s guidelines, for instance, are designed to supplement the
USFWS guidelines while drawing attention to issues and resources that are
important in the state.
The guidelines take a tiered approach to analysis with an initial screening
that puts sites into categories of low, moderate, and higher risk. Each tier then
requires a different level of analytical rigor. There are specific recommendations
on methodologies to use, which generally have been adopted by the industry
as the basic framework of project environmental analysis. There is still dispute
about the reasonableness of some specific recommendations. Still, the bulk of the
recommendations are being adopted broadly despite their voluntary nature.
All wind projects will go through an environmental screening process by
the developer to determine if there are any “red flags” that suggest a site
is not developable. Some developers are more thorough than others, however, so it may be difficult for a planner to determine how much work has
actually been done on this front in the absence of explicit requirements or
disclosure. Virtually all investors and lenders in wind projects today, particularly the large corporations that provide tax equity for larger projects
(over $100 million), will require a substantial and rigorous environmental
analysis. They want to ensure that the project is not in violation of any
law or regulation. They also want to ensure that reasonable efforts have
been made to meet commonly accepted standards, in order to avoid or
mitigate the possibility of any enforcement action should there be a violation. The USFWS draft guidelines have been widely adopted because they
represent a clear standard of care that investors and lenders believe will
largely protect them from significant enforcement actions (absent evidence
of negligent, careless, or knowingly illegal behavior).
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CASCADE COUNTY, MONTANA

Cascade County, population 81,327, is located in central Montana,
at the upper reaches of the Missouri River. Well known for its
winds—one-third of the county’s 2,700 square miles experience
strong and predictable class 4 winds—Cascade County is home to
more than 400 wind turbines, with more on the way.
Wind energy has had a strong champion in former county
commissioner Peggy Beltrone. Though wind was not part of her
platform when she became the first woman to serve on the commission in the mid-1990s, the need to diversify the county’s revenue
streams was brought to the fore when a local energy company
protested its tax bill by withholding taxes—$14 million over seven
years—on its five hydroelectric dams in Great Falls, the county seat.
In 2001, Beltrone visited a wind farm under construction in Pincher
Creek, Alberta, and realized that wind energy—and tax income
from large turbines sited within the county—had the potential to
boost the local economy and help counter the crippling effects of
poverty on her region.
Beltrone used her political pull to get others on board. She
asked Cascade County GIS technician Eric Spangenberg to develop
an electronic map of the county using wind energy data recently
developed by the National Renewable Energy Laboratory (NREL).
Released in 2002, this wind resources map was a first-of-its-kind
effort to accurately overlay the distribution of wind resources on
land ownership and other records at a fine scale. Further refinement
was provided by other county employees, such as Doug Johnson,
then-director of the Weed and Mosquito Department, who contributed his experience with wind conditions and local landowners,
gained as his crews sprayed pesticides and herbicides on property
throughout the county.
The online wind resources map promised to shave weeks
off development time for potential wind energy developers, but
Beltrone wanted to actively promote Cascade County as a ripe opportunity for wind energy. She launched a marketing program in
2002, printing and distributing brochures about Cascade County’s
wind energy development potential using existing staff resources
and less than $400 of additional funds. One result of this marketing strategy was an American Wind Energy Association–funded
county wind-energy information radio station, advertised by signs
on a 50-kW wind turbine powering one of the county’s public
works facilities.
In 2005, the county—one of the few in the state with a zoning
code—developed and approved a comprehensive wind energy
ordinance that streamlined the permitting process for developers.
The ordinance differentiates between commercial wind energy
systems designed to generate power for sale and off-site use and
noncommercial systems primarily for on-site energy generation
and use. Residential and small wind energy systems of fewer than
50 kW are permitted by right as principle uses in agricultural districts and accessory uses in rural residential, business, mixed use,
and industrial districts subject to certain conditions, including setbacks from property boundaries equal to tower height plus blade
height plus 20 feet, distancing requirements of 1,000 feet from other
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structures, noise limitations at property lines ranging from 50 dBA
to 75 dBA, and other general safety conditions. Subject to the same
conditions (except the property line setbacks), commercial wind
facilities of 1 MW or less are permitted principal uses in the agricultural district with special permits required for those more than
1 MW. The standard special use permit requirements—including
a preapplication meeting, specific documentation materials, and a
public hearing—apply; the ordinance does not specify any special
application materials.
Cascade County’s efforts yielded results. In 2003, Montanabased Exergy Development Group partnered with a local construction company to build Montana’s first commercial wind project at
the company’s nearby asphalt plant. State assistance helped fund
installation of an anemometer tower at the site for data collection,
reducing project costs for the developer. Three years later, the sixturbine, 9 MW Horseshoe Bend Wind Park came online, replacing
a 3 MW diesel generator that had been powering the asphalt plant.
The National Association of Counties (NACo) recognized Cascade
County in 2006 with a Sustainable Communities Award for the
wind energy marketing program.
Subsequent successes include the selection of Great Falls by
Gaelectric, an Irish wind development company, for its North
American office, and announcement of a new 100-mile transmission line dubbed the Green Line to help relieve the current
electricity bottleneck south of Great Falls. Invenergy, developer
of the Judith Gap Wind Farm in Wheatland County (formerly
the largest in Montana) recently received county approval of the
16-turbine, 24 MW Big Otter Wind Farm near Belt, Montana; this
project has the potential to grow to between 200 and 300 MW in
future phases.
(continued on page 96)
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(continued from page 95)
Although the momentum for wind energy development in Cascade County continues,
signs of waning interest and increasing resistance from certain groups within the county
have surfaced. According to county officials, questions about small wind development
have tapered off since 2009 due to economic conditions, although interest in large wind
development remains. Beltrone left her position as county commissioner in June 2010 to
work for a private wind energy developer. Furthermore, recent wind energy development
proposals have been met with greater resistance from property owners who fear the loss
of million-dollar views. Within the past few months, Cascade County officials have contemplated charging impact fees for wind energy development.
Another challenge to wind energy development has come from the U.S. Department of
Defense (DOD). Malmstrom Air Force Base, Cascade County, and the City of Great Falls are
examining growing concerns about potential wind energy development near the base in a
Joint Land Use Study. DOD wants to produce a “Red-Yellow-Green” map for wind energy
development in the county to show areas of military concern. Red represents areas where
wind energy development should be prohibited, yellow indicates a need for careful review
and potential restriction, and green signals areas acceptable for wind energy development
with appropriate review. This type of map currently exists for some military installations
in California. Additionally, DOD wants to triple the width of the current launch facility
buffer around the base from 1,200 feet to 3,600 feet, within which wind energy development and other incompatible land uses would be prohibited. According to Rick Solander
of DOD, public workshops held in February 2011 to educate Cascade County officials
and stakeholders about mission requirements and procedures were very productive. The
military hopes to involve wind energy developers in future discussions.
Over the last decade, Cascade County has proven itself to be fertile ground for wind
energy development, which has brought economic benefits to the area. The Horseshoe Bend
wind farm generates $150,000 in property taxes per year, and every 100 MW of installed
capacity is estimated to create eight new well-paying jobs. The early flush of development has since been tempered, however, by recent calls for impact fees on developers
and pushback by the military and property owners seeking to protect their views. The
coming years will tell whether Cascade County’s wind industry will continue to grow or
if increasing opposition will slow future expansion of wind energy development in one
of the nation’s windiest places.

For additional information:
• Cascade County Zoning Regulations (2009). Sections 7.2.1.15, 7.2.1.16, 7.2.3.13. Available
at www.cascadecountymt.gov/doc/countyzoningregulations2009.pdf.
• Cascade County Wind Power Map. Available at http://gis.cascadecountymt.gov/
Website/WindPower.pdf.
• “Cascade County Wind.” Available at www.cascadecountywind.com.
• “Cascade County Wind Power: Put Wind to Work for You.” Promotional brochure
available at www.windpoweringamerica.gov/pdfs/mt_county_commissioners_2007
.pdf.
• Grubb, Alex. 2010. “Gaelectric Hopes ‘Green Line’ Will Help Move Energy.” KRTV
News, December 3. Available at www.krtv.com/news/gaelectric-hopes-green-line-willhelp-move-energy.
• Malmstrom Air Force Base JLUS. Available at www.malmstromjlus.com.
• Puckett, Karl. 2010. “Cascade County Zoning Board Oks Belt-Area Wind Farm.” Great
Falls Tribune, December 18. Available at www.wind-watch.org/news/2010/12/19/
cascade-county-zoning-board-oks-belt-area-wind-farm.
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• U.S. Department of Energy, Energy Efficiency and Renewable Energy, Wind Powering America. 2009. “National Association of Counties (NACo) honors Cascade
County as a National Leader in Creating Sustainable Communities.” Available at www
.windpoweringamerica.gov/filter_detail.asp?itemid=1205.

Cultural Issues
The main concerns in this category
are impacts on historic properties
and on archaeological artifacts that
may be disturbed by construction.
Many states have an agency that
deals with historic properties, and
some have standards to which
all new activities must conform.
Because of wind turbine height,
there will often be some historic
properties from which one or more
turbines will be visible, similar to
cell towers and other large commercial structures. Since moving
turbine locations to be completely
out of view can be difficult, mitigation may be limited to putting up
screens (e.g., trees, fences) to shield
a given property from the view.
Aesthetic (Viewshed) Issues
Unless a jurisdiction has explicit
laws or regulations controlling its
viewshed, this is a particularly
thorny issue for planners. Without
explicit regulations, there are few
objective standards to refer to, and
in many ways this comes down to
personal preference and property
rights. Some believe any changes
to the landscape are an affront to
their property rights, even if the
structure is on not on their property.
Others believe that they have the
right to do anything on their property as long as there is no physical
impact to the neighbor. Sometimes
there is a clear community preference, but more often there is a
strong minority view on one side
or the other.
Most guidance recommends taking aesthetics into consideration
in the design of the project, particularly the location and look of
ancillary facilities such as storage
buildings, offices, transmission or
distribution wires, and substations.
AWEA’s guidelines suggest using
turbines and towers with uniform
appearance, including color; limiting use of prominent commercial
markings; putting power cables
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underground where feasible; and synchronizing turbine lighting where
possible. All of these help to mitigate the visual intrusion. The rule of thumb
among developers is that intrusion on the landscape can be accepted by most
communities if the benefits outweigh the costs, preferably by a substantial
margin, but consensus tends to be difficult to achieve.
Land-Use Issues
Most states or localities have processes for managing the compatibility of new
commercial activities with existing land uses. However, feedback from the
community can be very useful for planners and developers in figuring out
how to create the best balance of interests. For instance, one community that
would host a new project had a long tradition of people riding four-wheeled
recreational vehicles in farm fields and on some of the hills near where
turbines would be. These users were concerned that the guy wires used on
meteorological towers would create a hazard. It turned out to be relatively
easy to first mark the wires near ground level with colorful markers and then
to switch over time to unguyed towers.
Constraint maps are useful tools for mapping out where land-use conflicts
might exist and where other concerns (such as environmentally sensitive
areas) might exist. Typically, developers map out all constraints in a single
map or on layers that can be added or subtracted from a map, including all
setbacks (from buildings, property boundaries, transmission lines, roads,
microwave beam paths, etc.). Modern GIS mapping capabilities make this
a powerful tool for project design and for conforming to and documenting
regulatory requirements.
Sound Issues
While sound is objectively measurable, the impact of sound on humans is far
more subjective, which gives rise to some difficult issues in the context of a
wind project. There are also many different ways to measure sound, and there
is no agreement on an objective standard for objectionable sound. Moreover,
some turbines are noisier than others, and topography, vegetation, and atmospheric conditions can also affect how sound travels. Sound standards exist
in many jurisdictions; where they do not, the U.S. Environmental Protection
Agency standard serves as a default.
Jurisdictions with a specific sound standard at a particular location
(property boundary or home) tend to rely on turbine setbacks from homes
or property boundaries to control noise issues. The typical setback has been
1,000 feet from homes unless the home owner agrees otherwise, but some
jurisdictions have adopted greater setbacks, often because of concerns raised
by a community. At a certain point, particularly in areas with small parcels, a
larger sound setback can essentially block wind projects since the allowable
footprint for turbine placement is too small.
Sound issues are difficult to mitigate once a project is built. Adding sound
insulation to the nacelle of a turbine can lower the mechanical noise it emits.
However, the aerodynamic noise from the blades is often the chief source of
complaint, and that cannot be mitigated at the turbine without constraining
its operation, such as limiting use to nighttime hours. This can be costly for
the operator, who may favor other options, such as compensation. There are
several mitigation tools that can be used at residential structures, such as using
vegetation screens or using sound-deadening materials, but such measures
do not deal with the entire sound spectrum, so their efficacy depends on the
sound emitted by a particular turbine and the circumstances of and around
a particular structure.
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Shadow Flicker
Shadow flicker is created by the movement of a wind turbine blade between
the sun and a receptor. With reasonable setbacks, shadow flicker occurs
only when the sun is low in the sky and for relatively few hours a year—
typically a tiny fraction of daylight hours. Still, for those who are affected, it
can be disorienting and annoying. Much like sound, the impact of shadow
flicker is highly subjective. Some find it highly troubling while others are
not bothered at all, and the recipient’s disposition toward the project will
largely determine the degree of annoyance. Some claims have been made
that shadow flicker can create epileptic seizures, but these have not proved
to have any evidentiary basis.1
Mitigation options for shadow flicker are also similar to those for sound in
that there is little that can be done after construction other than curtail operation or use vegetation or other screens inside or outside an affected house,
and compensation to the affected party as appropriate. Some jurisdictions
have tried to set standards for a maximum number of hours per year that
shadow flicker can occur at a given location, but there is no consensus on
what that level should be. Setbacks continue to be the default solution for
dealing with shadow flicker, although again there is a great deal of variation
on what that distance is. Shadow flicker is reasonably easy to model, with far
less uncertainty than with sound, so a planner could ask for a color-coded
map showing how many hours the area surrounding a wind project would
be subjected to with a given setback. Standards should differentiate between
residences and rarely occupied structures or locations such as sheds, fields,
or roads.
Safety Concerns
Safety concerns with wind projects usually revolve around the potential
collapse of a turbine tower, the “throwing” of a blade, or the slinging of
ice from turbine blades. There is now enough operating history in enough
locations around the world that reasonable probabilities can be established
for these events. The probability of injury or property damage from any
of these events is extremely small, but the residual risk can be minimized
with reasonable setbacks. The 1,000-foot setback became a standard in part
because it creates a substantial margin of safety.
Some jurisdictions have attempted to mandate design standards or certifications, but they must be able to adapt such requirements to a rapidly
changing market. As noted, setbacks are often the default protection on
safety issues. Those concerned about this issue should focus on the track
record and financial solidity of the developer and the eventual project owner,
since the owner assumes the liability for operation. In circumstances where
the project owner is not known until development is mostly complete,
development approval can be made contingent on the owner meeting a
certain standard. In any event, such standards are notoriously hard to write
in a way that does not create problematic inflexibility.
Virtually all guidelines agree on certain safety recommendations: posting of emergency contact information at various locations throughout the
project; posting warning signs about falling ice during winter; locking
turbine doors to prevent unauthorized access; and avoiding structures near
turbines that would allow unauthorized people to climb them.
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Construction Impacts
Construction is sometimes an afterthought in the siting process, but it can
significantly affect the immediate community. Construction noise can be
managed by setting reasonable hours for the loudest activities. Dust is a
frequent source of complaints from any construction activity, so dust sup-
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Source: Kern County, California

pression procedures should be discussed early in the process. Developers
can be asked for a construction timetable with specific activities, such as
delivery of turbine equipment or movement of large cranes, called out to
allow various departments of local and state agencies to coordinate their
activities. Since schedules inevitably change, good communication among
the parties is key to a successful relationship between the developer or
owner and the responsible agencies. Good practice also involves notifying
neighbors of upcoming road blockages or construction work so that they can
work around the constraints. Once again, good communication in advance
of and during construction is crucial.
Emergency Conditions
Most local emergency response crews in rural areas have no experience dealing with emergencies in tall structures, much less in wind turbines, so it is
important to work out emergency plans covering all reasonable scenarios
well in advance of construction. Fires are rare in wind turbines, but they have
occurred, and local agencies responsible for emergency response will need
a plan for responding to one. Injuries can also occur in the tower or nacelle,
so crews require knowledge of how to rapidly get to and move affected
individuals in a safe manner. A written plan approved by the appropriate
agencies will go a long way toward safe project operation.
Decommissioning Concerns
When a project is at the end of its operational life, turbines and associated
infrastructure should be decommissioned and removed. Landowners, communities, and responsible officials will want to ensure that the cost of decommissioning does not fall on landowners or the community. Most projects require
the project owner to take responsibility for decommissioning, and some require
a financial instrument to ensure completion of the process. Most decommissioning language in easements or in regulations is very general, since as a rule
decommissioning bonds have not existed or have been extremely expensive.
Thus, “a bond or similar financial instrument” is typically the language of
choice. Some jurisdictions have asked for a fund—often a sinking fund paid
into over time by the project owner—to be established and held in such a
way that it becomes payable to the landowner or the appropriate government
agency should the project owner fail to decommission the project in a timely
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manner. The size of the fund is usually based on the net cost of decommissioning, accounting for a very conservative salvage value of the equipment.
Developers and salvage experts maintain that decommissioning can actually
make money, since the salvage value of the turbines and related equipment
typically exceeds the cost of removal. Still, most jurisdictions want to have
some cash on hand to cover other scenarios.
The end of a turbine’s operational life is usually defined as occurring once
it has “ceased operation” for some defined period, often a year. Since some
components have lead times of six months or more, shorter time periods
would be problematic for a project owner unless there is an automatic waiver
process that can be triggered, perhaps upon evidence of an order.
Some guidelines deal specifically with what standards the removal should
meet—for instance, whether all roads should be removed and reseeded.
Some specify native plants for reseeding, which is rapidly becoming standard operating procedure for developers. It also can make sense to allow
the landowner to elect to keep some or all of the infrastructure items such
as roads—or even turbines—since they may be valuable assets.
Economic Issues
Economic issues do not specifically affect the siting and design of the project,
but they do inform conversation about the costs and benefits of a project.
All economic costs and benefits should be communicated to the public.
Some benefits are obvious (taxes, payments to landowners, charitable
contributions by the developer to the community), and there are relatively
clear construction-period benefits (labor used, supplies purchased, services
contracts). Ongoing benefits can include the purchase of materials to repair
roads, accounting services, the money spent by maintenance personnel and
project contractors in the community on food and lodging, and so on. Costs
also need to be addressed, such as who will pay for wear and tear on roads
during construction and any repairs involving large cranes and trucks.
Communities that rely on tourism are often unsure of the overall impact
of a project, so evaluation of similar communities can be very helpful, and
some limited studies do exist. While not often covered in siting guidelines,
economic issues are still an important backdrop to the community conversation that planners support, participate in, and sometimes orchestrate.
Land Agreements
Most developers use easements on property rather than buying land or
leasing it. Every developer uses a different form of land easement, which
creates some confusion among landowners and any public agencies or other
parties that might be interested in representing landowners’ interests. Most
easements share certain common features, but there is huge variety in what
is offered to landowners in financial terms, lengths of contracts, and protections. Landowners often are not aware of standard wind-industry contract
terms unless they have done substantial research or know someone who
has negotiated a contract, but it is easy to get access to standard contracts
via the Internet. Some siting guidelines also available through the web give
very specific guidance on what should and should not be in an easement.
The Windustry siting guidelines provide a template easement for all parties
(Windustry n.d.a).
Some guidelines give specific suggestions for the maximum periods
over which evaluation of the project can take place, as well as maximum
timeframes for the operational period. Others simply point out the pros
and cons of different approaches.The most landowner-friendly guidelines
suggest that all information in easements should be made public, which
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has real benefits but can create a difficult dynamic. If a developer is trying
to accommodate particular concerns of some landowners, every concession
that a developer makes then becomes a matter of public record, which could
make the developer less likely to agree to concessions. If some landowners
have more valuable assets than others and thus are paid more, it can create
tension among neighbors. Jurisdictions that are considering a requirement to
make easements public should be cognizant of the pluses and minuses.
Providing a template agreement to landowners can have educational value,
but requiring the use of a preapproved agreement can be problematic. Every
developer has its own view of what kind of easement can be financed. In fact,
some developers get preapproval of their easements from investors or lenders to ensure there are no surprises. The language in an easement, however,
changes over time based on judicial decisions and on the results of recent
financings. Providing a required easement will almost certainly require the
developer to come back and renegotiate the easement, something that neither
the developer nor most landowners want to do.
There are some central points regarding easements that many guidelines
agree on:
1. Evaluation, feasibility, or option periods should be limited to a reasonable time. Five to seven years is common and sufficient for most of the
United States, but it is not uncommon in some parts (the Northeast and
California, for example) for it to take that long or longer to get a project
ready for construction. An additional option period is not unreasonable
but should also have a higher compensation level.
2. Landowners should be aware that standard operating periods are 30 to
40 years in most locations—longer periods do not need to be prohibited
but should receive additional scrutiny.
3. Landowners should not have legal liability for anything done by the
developer or project owner and vice versa, so explicit indemnities and
appropriate insurance requirements should be included.
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4. If production-based payments (royalties) are part of the easement, the
landowner should have the right to see documentation of the production and have a representation from the project owner that the records
are accurate.
5. Decommissioning should be the responsibility of the project owner (unless a landowner explicitly agrees otherwise), and language to that effect
should be in the agreement. A specific pledge of funds for decommissioning from the project owner is appropriate but should also be reasonable.
If the owner should fail to remove the facility, any decommissioning fund
should be payable to the landowner first and then to the jurisdiction,
should the landowner not take action.
At least one guidebook suggests that wind rights (and any income associated with them) should not be severable from the land. It is legally
complicated to separate wind rights and to ensure that that fact is properly
communicated to the next owner. It can also create unforeseen problems for
future owners.
Bonds and Guarantees
While bonds and other financial guarantee mechanisms are not commonly
used during the development process, they can become relevant during the
construction and operational phases. Language requiring such financial
mechanisms should be broad enough to allow flexibility in how the funds
are provided, since bonds may be expensive or not available.
In the construction or preconstruction phases, localities typically will
require a bond to be posted to cover potential road damage from the
heavy traffic associated with a wind project. The roads department or its
equivalent usually works with the developer’s construction plan—and any
related permit submissions—to determine the timing and likely impact
of construction-related activities on the roads. Once an amount for road
repair has been determined, the developer usually provides a bond or cash
payment. The locality will then hold that amount until shortly after construction has finished and road repairs have been completed. Additional
amounts might be required if construction is to take place during periods
of frost or high precipitation, or if truck weights are near the design limits
of the roads. More frequently, movement of heavy loads will not be able
to begin until after the frost period.
Broader construction bonds could be utilized for special circumstances
such as protecting sensitive resources (e.g., drinking water), if those are
potentially threatened by construction activities. In this case, bonds might
be structured to cover remediation costs.
During the operational phase of the project, bonds or other guarantees are
not common except for any support of decommissioning requirements. As
discussed, decommissioning bonds are often not commercially available, so
other financial mechanisms (sinking funds, cash deposits, pledge of other
assets) should be allowed.
THE PROCESS of developing a wind energy project
Larry Flowers and Dale Osborn
With the growth of the wind industry, planning and zoning officials, legislators, and other elected officials are increasingly confronted by advocates for
and opponents of the siting of wind turbines. This section defines the issues
that planners may confront when a wind project is proposed, and it explains
planners’ relationship to the preconstruction development process of wind
developers. With this information, planners can better understand how and
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COMMUNITY WIND PROJECTS
Larry Flowers

Community wind projects typically range from a single turbine
up to several tens of MW. There are a wide variety of community
wind applications, including electricity-use reduction on a farm or
ranch or in a business, school, or community facility; diversification
of supply for a rural electric cooperative or municipal utility; and
sale by a community-based independent power producer (IPP) or
limited liability corporation (LLC) to a local electricity supplier.
AWEA estimates that 5.6 percent of the utility-scale wind market
at the end of 2010 consisted of community wind projects.
A number of innovative business models and policies have
emerged over the last decade, designed primarily to address the
inability of many individual investors (i.e., locals) to effectively
utilize the Production Tax Credit (PTC), which requires the use of
passive income. (See page 15.) The Minwind model (see page 21)
arose from a group of Minnesota farmers who formed an LLC based
on the ethanol co-op model. The “Minnesota Flip” was designed
to make use of the PTC appetite of larger companies and then
flip the majority ownership to locals after 10 to 12 years, once the
PTC was fully monetized. Several variations on the Flip model, in
which an organization with sufficient tax appetite joins ownership
with local investors, have emerged. In Colorado, the “piggyback
model” was employed to take advantage of the economics of
scale in manufacturing, construction, and operations of a nearby
conventional large project. (See page 60.) South Dakota has taken
the piggyback structure a step farther and has sold shares to state
residents of the minor portion of a large project. Some innovative
lease structures allowed under the Investment Tax Credit (ITC) /
cash grant federal incentives have also emerged, as wind projects
have been eligible for these incentives since 2009. Any project
owned by a rural electric cooperative (REC) or municipal utility
qualifies as a community wind project, since the utility owners
are local; these projects are often financed by conventional public
power sources.
The main benefits of community wind projects that are driving
the market are increased local economic development and local
control. When at least some of the owners are local, a greater percentage of the project revenues flows to local people, businesses,
and institutions. The direct, indirect, and induced income streams
from construction and operations can be up to three times those of
conventional out-of-state-owned projects (Lantz and Tegen 2009).
The actual magnitude of increased economic benefits depends on
the availability of local, qualified labor and material supplies, as
well as on the ownership structure and financing details. Local
control also often helps in siting and sizing projects to suit local
interests.
Other benefits include the sense of community created when
a place produces some of its own energy, as well as the feeling of
independence that comes with it. People may also feel that they
are contributing to improved local (and global) air quality, as well
as protecting the local watershed through water savings.
Because of community wind projects’ smaller scale, they sometimes do not require expensive and time-consuming transmission
upgrades, and often they can be connected to the distribution grid
easily. The smaller project size can reduce the possible environ-

mental impacts on wildlife
and scenic views; however,
community wind projects
still must abide by local
ordinances, as well as state
and federal environmental
regulations.
As in conventional ownership structures, both federal and state policies are
important drivers. While the
PTC has had limited value to
community wind projects,
the recent U.S. Treasury grant
was particularly effective in
Andrew Stern
helping community wind
projects remain competitive. The 30 percent ITC has broader application to community wind projects, as locals can make better use of it
than of the PTC. In addition, the U.S. Department of Agriculture’s
Rural Energy for America Program (REAP) has been effective in
reducing the predevelopment and installation costs of rural community wind projects through grants and guaranteed loans.
At the state level, there are 29 states with standards requiring utilities to include a certain amount of renewables in their portfolios, but
these do not specify a particular level of commitment to community
wind projects. Minnesota led the way in community wind projects by
requiring Northern States Power (now Xcel Energy) to purchase 100
MW from community wind projects of 2 MW or less at a reasonable
tariff, combined with production incentive payments. Several states
have incentivized community wind projects through communitybased energy development (CBED) legislation.
While siting of community wind projects should be less challenging than that of larger, conventional projects, community wind
projects do have some distinctive features of which the planner
should be aware:
• They are partially or wholly owned and controlled by local
companies, organizations, or citizens.
• They provide for up to three times more local economic development benefit than conventional, third party–owned projects.
• They are usually smaller than conventional projects.
• They often partially serve the electricity needs of the community.
• They are often connected to the electrical distribution line and
do not require a separate overhead transmission line.
Projects still need to meet local codes and ordinances, satisfy
federal and state rules and regulations, and incorporate good siting
practices—particularly early, frequent, and responsive community
involvement. The standard issues of economics (especially rate
impacts), aesthetics, setbacks, sound, wildlife impacts, property
values, radar, infrastructure impacts, impacts on cultural and historical resources, and land use apply to community wind projects
as much as to any other. A particularly thorny issue is the impact
assessment of community wind projects on avian and bat species,
for which there is little data. (See also page 37.)
Community wind projects are often sited close to communities
and thus are often in view of owners and nonowners alike. It is
reasonable to expect less resistance to a community wind project
(continued on page 104)
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from those connected to it. However, there
are always individuals or groups who
resist change, especially to the landscape.
Diversity of opinion within a community
can be a delicate issue for local planners
and officials.
Three challenges to community wind
projects are competitive economics, utility
resistance to purchasing their electricity,
and siting requirements and regulations.
The generally smaller size of community
wind projects makes it harder for them
to compete with conventional 50–400
MW projects in a competitive market.
Additionally, utilities seem more inclined
to make one or two large purchases to
meet their needs or requirements, instead
of many smaller purchases. And there
is a movement among investor-owned
utilities to own their own wind projects,
rather than purchasing power from a
third party.
Public power producers (co-ops and
rural municipalities) seems to be the perfect fit for community wind projects, as
they are also locally owned, benefit from
the economic development of community
wind projects, and often have smaller
loads and growth. But most of them are
not subject to their state renewable-energy
portfolio standards requirements and
often see wind as too expensive.
Interest in community wind is spreading across the country as wind stakeholders seek more direct involvement in
the wind energy future. Local business
leaders and officials see community wind
projects as means to generate economic
development while stabilizing energy
prices and improving the local and regional environment. Policies on siting,
ways of improving competitive economics, and developing utility demand are all
necessary for community wind to meet its
enormous market potential.

when local planning and development review procedures interact with the
wind development process.
There are five key activities associated with the successful development of
a wind energy facility: (1) acquiring land rights; (2) completing wind resource
studies; (3) obtaining environmental and land-use permits; (4) studying,
analyzing, and obtaining transmission rights; and (5) completing a power
purchase agreement (PPA) or a facilities sales agreement. Planning and zoning officials may consider each of these when contemplating ordinances and
regulations, but some of the specific details are the focus of state and federal
agencies; duplication of effort may not be worthwhile.
Acquiring Land Rights
Developers and the finance community require that specific rights be granted
by a landowner for the development, construction, operations and maintenance,
and reclamation of a wind energy facility. The key ones are the rights of ingress
to and egress from the property; rights to study the wind resource and construct
and operate the wind facility for a specific term (generally greater than 35 years);
and the right to collect and transmit off the property the electricity produced by
the facility. For these rights, the landowner is compensated by the developer. Since
these agreements are between the developer and the landowners and result in
no new built structures or changes in land use, public officials often have very
limited influence over them. However, some state governments have enacted
legislation to define certain terms of these agreements.
Wind Studies
Authoritative wind studies require the installation of calibrated wind speed
and direction instruments. These instruments are placed on a meteorological
tower typically 60 meters (196 feet) high and require no excavation or concrete,
as they are supported by guy wires and screw-in anchors. Depending on the
size of the project area, multiple towers may be warranted.
Some counties have enacted permitting requirements for these towers.
The requirements may include aviation marking, obstruction balls, and in
some cases lighting, which may require incremental power supplies. Towers over 200 feet tall require a “determination” from the Federal Aviation
Administration (FAA) as to what lighting is required.
As long as these towers are located at least 200 feet from a property line,
they generally have minimal impact on neighbors. Some counties have implemented an environmental permitting process for these towers. A building
permit is also usually required.
Environmental Permits
The scope of environmental permitting is heavily dependent on the ownership of the land being developed: private, state, or federal. If the project is
located on private or state lands, the state agency that oversees the protection
of sensitive plant and animal species should be consulted by the developer
early in the process. Often, these agencies will request or require that certain
data be collected before rendering an opinion on the environmental suitability
of the site. If federal land or funds are involved, federal regulations (e.g.,
NEPA) or agencies (e.g., the U.S. Fish and Wildlife Service) will play roles.
On the specific cases of avian and bat impacts, see Chapter 3.
Developers will customarily hire qualified biologists and botanists to
conduct a preliminary site assessment known as a fatal flaw analysis. These
analysts will review the area, identify potential sensitive species within it, and
interview local experts. This study provides the developer with the necessary
tools to work with both state and federal enforcement agencies to determine
what further studies are needed. The developer will conduct these studies
and report periodically to the enforcement agencies. Similar studies may
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TOWN OF HULL, MASSACHUSETTS
The community began the planning process for the Hull I turbine
in 1997. From the beginning, interested residents were a significant
part of the effort; they formed the group Citizen Advocates for Renewable Energy (CARE) and advocated for HMLP’s involvement. In
1998, the University of Massachusetts at Amherst’s Renewable Energy
Research Laboratory (RERL) and the Massachusetts Division of Energy Resources conducted a detailed technical analysis for a potential
new turbine at Windmill Point. Following the positive results of the
study and growing media interest, HMLP, CARE, RERL, and other
stakeholders presented the proposal at a townwide public meeting in
2000. Apart from one opposed resident, public opinion was strongly
positive, so HMLP went ahead. By the end of December 2001, Hull I
was built and generating power. A similar cooperative process was
followed in developing Hull II, which came online in May 2006.
In Massachusetts, municipal light plants are exempt from zon-

Hull, Massachusetts, a town of 11,000 residents, is home to two
large municipally owned wind turbines. Hull I is a 660 kW turbine
commissioned in 2001; Hull II, a 1.8 MW turbine, was commissioned in 2006 and sits on top of a former 13-acre landfill, the first
such siting in the nation. The turbines are owned and operated by
the local power utility, Hull Municipal Light Plant (HMLP), and
produce approximately 10 percent of Hull’s electric needs. An urban and coastal environment—Boston is only 10 miles away across
the peninsula—makes these wind projects distinctive.
Hull has a long history of harnessing wind energy; community
members have referred to the Hull I site as “Windmill Point”
for nearly 200 years. In the 19th and 20th centuries, wind was
used in this region to power mechanical tasks, such as pumping
water and grinding grain. Windmills have occupied what is now
the Hull I site since the 1820s, pumping water that was then
evaporated to yield salt used to preserve and pack fish. Modern
efforts to harvest wind energy in Hull began in the 1980s when
a small wind turbine was installed near the local high school to
offset the school’s electricity use. This turbine functioned effectively for years, reducing the high school’s electricity bills by 30
percent, but suffered irreparable damage in 1997 after a heavy
storm. Shortly thereafter, local stakeholders began investigating
the possibility of repowering the site with a utility-scale turbine
owned and operated by HMLP.

For more information:
• Hull Municipal Light Plant. “Hull Wind Turbine Information”
and “Hull Wind Offshore Presentations.” Available at www.town
.hull.ma.us/Public_Documents/HullMA_Light/light.
• Hull Wind. Available at www.hullwind.org.
• Manwell, J. F., et al. 2003. “Wind Turbine Siting in an Urban
Environment: The Hull, MA 660 kW Turbine.” Presentation at
the American Wind Energy Association Windpower conference, May. Available at www.ceere.org/rerl/publications/
published/2003/AWEA_Hull_2003.pdf.
• Manwell, J. F., et al. 2006. “Hull Wind II: A Case Study of the
Development of a Second Large Wind Turbine Installation in
the Town of Hull, MA.” Presentation at the American Wind
Energy Association Windpower conference, June. Available at www.ceere.org/rerl/publications/published/2006/
AWEA%202006%20Hull%20II.pdf.
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Glen Cooper

ing requirements, and Hull’s zoning bylaws do not address wind
energy. Documentation required before turbine construction could
begin included FAA permits, New England Power Pool (NEPOOL)
Interconnect System Impact Study Agreements, and Massachusetts
Environmental Policy Act (MEPA) permits and Environmental
Impact Study (EIS) reports.
The Hull community wind energy projects have received
strong public support and are considered successful examples
of community wind energy installations. In 2007, Hull won the
U.S. Department of Energy’s Wind Power Pioneer Award, which
commended the Town’s outstanding leadership in advancing
wind power and engaging the entire community in its wind power
projects. Additional wind energy development may be in Hull’s
future; HMLP, RERL, and the Massachusetts Technology Collaborative have proposed a four-turbine, 12–20 MW offshore wind farm
that could provide 100 percent of Hull’s energy needs, though its
future is uncertain due to escalating cost projections.
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Working with Wind energy Developers: Advice from a
wind energy industry expert

Kevin Rackstraw
This section is designed to help planners understand the perspective and motivations of
developers in the hope of engendering better communications that will be beneficial to
both sides of the relationship.
The prospect of profits can be a source of tension between community members (including planning officials) and developers. Wind development is a costly and multiyear process.
It is not unusual for a developer to spend three to five years in development and to accrue
between $2 million and $5 million in development costs. It is commonly accepted in the
industry that a developer might spend $1 million to $2 million fully developing a project
in relatively easy-to-permit areas, whereas in more complicated areas such as California
or parts of the East, a developer can spend double or triple that amount. Generally, the
greater the population and the larger the number of competing land uses in a community,
the longer and more expensive the process will be. However, projects located closer to
loads (users) can often be more profitable than ones in remote areas.
It is important to recognize that most development costs are “at risk”—meaning that
there is no guarantee of any return of invested capital until the project is sold or achieves
long-term financing—until financing is committed. That in turn typically requires all permits
in hand, all land control complete, turbines on order (or at least reserved), a construction
firm committed, and a contract to sell power from the project over 10 to 20 years. Many
projects never see the light of day even after millions of dollars have been spent on them.
This is why most development is completed by large and well-capitalized firms that can
afford to wait through months or years of inevitable delays. This also helps explain why
developers are reluctant to give up on a project. Projects that do make it to the finish line
can appear to be quite profitable, but they need to be in order to make up for the many
that miss. It is not uncommon for developers to have three to five projects in the works
for each one that is finished.
At its best, development is carried out with early and extensive communication among
all affected parties. However, there are several factors that tend to inhibit open communication between developers and planners or regulators at the local, state, and federal levels.

• Competition among Developers
Developers create the most value by finding an area with good wind resources and then
developing it at the lowest reasonable cost. Competitors for a site bid to sign landowners and create a race to get control of a site. Nobody likes spending tens or hundreds of
thousands of dollars in the early stages to find out that someone else has swooped in
and captured site control. For this reason, developers tend to like keeping a low profile
until they have confidence they have a good site.

• Sensitive Information
Developers are loath to give up certain kinds of information, particularly wind
resource data, cost of energy projections, and development costs. Asking for that
information is like asking oil prospectors where they have found oil, what the oil’s
quality is, and how much it will cost to get it out of the ground. Making such information public is tantamount to handing it to competitors.

• Uncertainty about Project Impacts and Design
When a developer first gets interested in a site, usually very little is known about it.
Until the developer has more knowledge of the site, in particular any red-flag issues,
it is reluctant to be in the public eye. This may manifest as a reticence to come before
planners and other government representatives. Most developers like to speak from a
position of knowledge in order to engender confidence.
(continued on page 107)

be conducted for issues related to
archeological and historic preservation.
In most cases, the local permitting authorities are not directly
involved in such studies, but they
may require the results from the
studies as part of the local permit
application. They may occasionally require a letter from the state
agency commenting on the project. Local planning and zoning
ordinances often contain language
requiring developers to address
environmental impacts.
Land-Use Permitting
Private land is the purview of
local officials. Some jurisdictions
have recognized the economic
development potential of wind
energy. In many rural counties,
even a project of fewer than 15
wind turbines can be the largest
property tax payer. Many windy
cities and counties have enacted
siting ordinances. In addition
to economic development, local
officials are concerned with the
health, safety, and concerns of
their residents. Consequently,
their regulatory focus is on the impact of wind turbines from sound,
proximity to neighbors, site access
and construction traffic, viewshed,
shadow flicker, and property values. (See Chapter 6.)
In consideration of a land-use
application, local officials should
evaluate the planned interconnection routes to the transmission
system. (See Chapter 4.) In large
projects, these “generation feeders” may be many miles long and
may cross multiple counties. These
lines are subject to state or federal
environmental review, but local
officials will also need to review
the application. Setbacks are typically not required for such lines.
For lower-voltage “collection” systems, these lines are usually below
ground and should be buried deep
enough to avoid conflicts with
utilities, farm plows, and other
land uses.
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Another area of uncertainty is project design. Initial locations of turbines, as well as other project infrastructure such as
substations or roads, are often just guesses and will be modified
numerous times based on wind resource assessment, environmental constraints, setbacks, land control, and so on. Developers
tend to keep project layouts close to their vests until they need
to disclose them in permit applications. A preliminary project
design can create expectations that might not be fulfilled, create
unnecessary rifts among neighbors, or create anxiety about a
location. This reticence, of course, has to be balanced with the
public’s right to information, and good developers will work
to ensure that affected neighbors are compensated in some way
or otherwise have their issues addressed.

• Uncertainty’s Impact on Developer Cooperation
There is typically some tension between a developer, who
wants to avoid spending money and time, and a planner, who
wants to ensure that standards are met or procedures are followed. Having a clear approvals process in place with specific
deadlines for response helps mitigate this tremendously. If the
approvals process is ill-defined, schedules and budgets can be
unpredictable.

Incentives
Once a project is determined to be viable, well-capitalized developers are often willing to spend money to meet requirements for
approval. However, developers will always keep an eye out for
ways to do things faster as well as cheaper. One of the main reasons
that developers are concerned with speed is that the Production Tax
Credit (PTC; see Chapter 2) usually runs on a one- to three-year
cycle. A developer does not want to be millions of dollars into a

project and have the main tax credit expire, with no certainty that
it will be extended on the same basis. Expiration of the PTC can
subtract millions of dollars of value from a project—often tens of
millions for any project above about 50 MW. Thus, at the end of a
given tax credit cycle there is a big push among developers to get
projects constructed. This creates tension with longer-term processes
such as environmental studies that can extend for more than a year.
Good developers will not cut corners, but the pressure to get
a project finished in a given year when the PTC expires can be
significant. This is another reason why developers should be well
capitalized so they can wait out these tax-credit extensions when
necessary.

The Value of Uniform and Well-Organized Documentation
Good developers create project assets that do not have messy
project documentation with lots of special and sometimes unclear
conditions. Investors and lenders want projects that have uniform
documentation that can be evaluated easily. To manage risks and be
able to create a valuable project asset in an easement, for instance,
developers need consistency in the agreement language. This creates a disincentive for developers to negotiate every detail in an
agreement, as it would make it more difficult for an investor to
understand. It is also difficult to complete land negotiations when
landowners believe that every item is negotiable.
The same thing applies to permits. Smaller localities sometimes
have an informal permitting process. However, banks and investors
have a very hard time accepting any permit or other documentation
that is not clear, specific, and official. When a developer says that a
bare-bones permit is not sufficient, he or she is not being disrespectful of local traditions but merely recognizing that it is less painful
and expensive to create proper documentation at the outset.
Source: Kern County, California

(continued on page 108)
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If there are no wind projects in development or proposed in your jurisdiction, take time
now to develop your guidelines for them. Work toward a clear approvals process with a
timetable for approvals from your agency and any others you coordinate with. This will
set a good foundation for interacting with developers. Developers are appreciative of good,
solid process even if it includes particulars they do not like.
Coordinate your process with other agencies at the local and higher levels. To the degree
possible, try to avoid duplication of efforts by accepting information submitted to another
agency. This can help both the developer and your own staff, since there has usually been
another set of eyes (or two or three) that has reviewed the material, particularly if it is a
larger jurisdiction, such as the state.
If there are wind projects in development in your jurisdiction, it is not too late to
develop a good, predictable process. Do not hesitate to ask developers how to accommodate their interest in streamlining while meeting your obligations for thoroughness
and integrity. Developers will accept reasonable efforts to establish good process. You
may not accept what they want to do, and you should tell them that, but it will give
you valuable insight into how they view your existing process, as well as into what has
worked in other jurisdictions. Convening a group of developers and other stakeholders (optimally with an experienced mediator) may be the most effective way of getting
valuable input for developing or modifying a process. It sometimes takes a while for
such a process to get moving as you build trust with the participants. Check with your
counterparts in other jurisdictions that do have wind projects to see what has worked
and not worked for them.
Establish a process for protection of confidential information. Even if developers are
not asked for such information, it helps build trust in you and your agency if a formal
process is in place. This is another area where it is useful to ask developers what they
consider confidential and would need protected. This avoids potential conflict at a later
and perhaps more time-constrained point.
When specific requirements are being planned, particularly design-related items
such as setbacks, get feedback from developers, consultants with project experience, and
counterparts who have experience with wind development. There are scores of examples
of seemingly reasonable and well-meaning requirements that turn out to be unworkable
or even challengeable in court. It is much harder—and destructive to a cooperative relationship with developers—to change requirements after they are announced than to get
good input in advance.
Try to give developers a heads up on any significant process changes or requirements
in the works. That could make your job more difficult since they might try to lobby
against the changes, but in most cases it should build trust. Regular, open communication will encourage developers to give you a heads up as well when things change on
their side.

Some municipalities require a
reclamation bond before issuing
a permit, so that if the project
stops or never starts operation,
the municipality may remove the
equipment. However, in the last
15 years no commercial wind facilities have been abandoned in a
way that reclamation funds were
needed.
Other Reviews and Requirements
Radar. In considering the application for a hazard determination
for a wind project, the FAA evaluates proximity to airports, military
flight paths, and Department of
Homeland Security radar installations. Typically, if the project is
closer than six nautical miles from
an airport of any size, a negotiation
may be required. Smaller community airports tend to be more
flexible than commercial ones,
while military constraints tend to
be specific to the site and mission
of the facility.
Interconnection and Transmission Studies. Three studies are
required by the Federal Energy
Commission (FERC): (1) a feasibility study; (2) a system impact
study; and (3) a facilities upgrade
study. (See Chapter 4.) FERC requires a deposit for these studies
of $165,000 for a project of 20 MW
or more.
ENDNOTE
1. According to the American Epilepsy
Foundation, the range of frequencies most
likely to cause epileptic seizures is 5 to 30
Hz. The foundation recommends that epileptics keep any exposure to flashes to less
than 2 Hz (AEF n.d.). Shadow flicker from
wind turbines has a frequency between
0.5 Hz and 1.25 Hz (Noble Environmental
Power n.d.).

