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Executive Summary

Siting and zoning of new utility-scale wind energy facilities (called “wind parks” in this report) can be
complicated and is often contentious, due to local opposition. Citizens are frequently worried about the
changes to the landscape that will occur if utility-scale wind turbines are sited nearby. Such wind turbines
are tall, rather imposing structures. Their construction often represents a significant change to what were
previously open rural and agricultural landscapes.

Wind siting and zoning are influenced by preexisting laws and administrative rules, renewable energy
support policies, and public acceptance. But often, planning and zoning officials with no previous
expertise in wind energy systems have to develop the rules and regulations that will ultimately guide local
wind power siting and zoning decisions. Those rules then, for better or worse, directly affect the planning,
design, development, construction, and operations of wind parks.

Development of wind parks in areas with promising wind resources is economically favorable when
compared with other types of renewable energy sources. In part because 37 states have adopted policies
that set either mandates or goals for increasing the use of renewable energy, wind-park development in
the U.S. has been growing steadily. The growth continues, despite controversy in specific jurisdictions.
By late 2011, the U.S. had 42,432 MW of installed wind energy capacity and 14 states had more than
1,000 MW each.

This report summarizes the wind energy siting and zoning practices in all 50 states and the District of
Columbia. Part I briefly reviews the current status of wind energy development in the U.S.

Part |.A reports on a survey conducted of each state’s wind energy siting and zoning practices. The
completed surveys are presented in Appendix A. Table ES-1 (pp. ES-3—7) summarizes the survey data.
Specific data reviewed and reported in Part I.A includes:

e What agencies have responsibility for wind siting and zoning decisions, and are they state or
local government agencies, or both?

Summary data is shown in Table ES-1, columns 3, 4, and 5. The primary decision-making authority, as
reported in column 3, resides with local governments in 26 states and state governments in 22 states.
Florida and Iowa have shared local and state responsibility. Column 4 includes a “(P)” to indicate that a
state agency has primary siting authority. Many states have a clearly defined secondary authority, as
indicated by “(S)” in Column 4. In six states plus the District of Columbia the public utility commission
(generically, the PUC) is responsible for siting and zoning utility-owned wind parks. Altogether, 23 states
and the District of Columbia require a certificate to be issued by the PUC prior to wind park construction.
Eleven other states, indicated with a “Y” in column 5, have an energy facility siting authority that is
separate from the PUC. Data reported in columns 3 or 4 reports if the state-level jurisdiction is contingent
upon the size of the wind park.

e  Which overriding rule, established by the state’s constitution, governs the division between state
and local government jurisdiction in the state? Is it “Home Rule,” where local governments
retain all decision-making authority except that explicitly granted to the state? Or is it “Dillon’s
Rule,” where the state government retains all decision-making authority except that explicitly
granted to the local governments?

That data is reported in Table ES-1, column 6. A general expectation might be that Home Rule states
would tend to have local authority and Dillon’s Rule states would tend to have state authority for wind
siting and zoning. In practice, though, Home Rule states are evenly split in terms of local versus state
authority, but more Dillon’s Rule states (20 of 31) have already delegated wind siting and zoning
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authority to local units of government.

e How many and which states have developed mandatory evaluation criteria, voluntary guidelines,
model ordinances, and setback or sound standards for wind parks? How many local governments
in each state have already adopted wind siting and zoning ordinances?

These data are shown in Table ES-1, columns 7 through 12. Slightly more than half the states have
published lists of the criteria that are used to evaluate wind siting and zoning conditions. Ten states have
published voluntary guidelines for wind parks. Table ES-2 (p. ES-8) reports on the major factors
included in each state’s guidelines.

Five states, labeled “Y” in Table ES-1, column 9, have published model ordinances intended to guide
local governments. As shown in Table ES-1, columns 10 and 11, a handful of states have published
setback standards, sound standards, or both. Both of these columns differentiate between mandatory
standards, indicated as “Y,” and recommended or advisory standards for local government consideration,
indicated as “Model.” Table ES-1, column 12, reports the number of local ordinances that have been
discovered and included in a database being assembled by the National Renewable Energy Laboratory.

e How many and which states have supporting policies, such as clean energy portfolio standards
and goals, policies promoting the development of in-state wind energy facilities, and renewable
energy zones?

These data are shown in Table ES-1, columns 13, 14, and 15. As shown in column 13, 29 states and the
District of Columbia have renewable energy portfolio standard (RPS) mandates (M), and eight states have
renewable energy goals (G). Of those 37 states with RPS mandates or goals, 29 have enacted policies that
are specifically intended to promote the development of in-state renewable resources, including wind
parks. Those policies are encoded with one, two, or three letter codes. In column 14: “B” means a
“bonus” credit for at least some in-state facilities; “D” means electricity must be delivered into the state
(or “DR” means delivered into the region) in order to qualify as eligible to count for RPS compliance;
“L” means a maximum limit on energy from out-of-state facilities or conversely a minimum limit (often
called a “carve-out”) on energy from particular kinds of in-state resources; “M” means a mandate for
in-state generators; “R” means a mandate for regional generators (usually, in the territory served by a
regional transmission organization, RTO); “S” means qualifying facilities must be in the service territory
of a utility providing retail service in the state; and “U” means a mandate for a utility serving the state to
own or contract for the qualifying renewable energy.

Another policy that indirectly supports wind-park siting and zoning is the development of renewable
energy zones. This is reported in Table ES-1, column 15. Typically, a renewable energy zone (REZ) is
identified through a planning process that includes a general review of wind resources and broad-based,
regional land-use compatibility with wind-park development, combined with electric transmission system
modeling and planning. In most REZ processes, once specific zones are identified, transmission will be
built to interconnect the zone to electricity loads, in anticipation that wind-park development will follow.
States with explicit state-level REZ processes include California, Colorado, Michigan, and Texas. These
are indicated with a “Y” in column 15. Many other states and utilities are participating in REZ-like
transmission modeling and planning under the auspices of regional transmission organizations. These
include the Midwest Independent [Transmission] System Operator Regional Generation Outlet Studies
(RGOS), and the Western Renewable Energy Zone (WREZ) initiative.
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Table ES-1: Summary of State Wind Siting and Zoning Practices

1 2 3 4 5 6 7 8 9 10 11 12 | 13| 14 15
- P -
2 2 T £ 4, % “n =
= = L (5} o e e @ i
> 2 5 2 @ “u T 3 5 38 E = y
State 2 5 =25 3 E ©C 0 £ § S = 2
S < & >< 5 @ S| > 8| & S 5 b
] > > 3 c > = g O ! b} = P
£ §= §2< Lo s & £ 35 % = S | s
2 EE ESE g £E '8 2 8 ¢ S 8§ % g XN
S 2 ThH & o 4o > = & & J ¥ @
Alabama 0  State ' CPCN from PSC P) Dillon’s .
Alaska 10 | State CPCN from RCA (P) Home 1
Arizona 128 | Local Dillon’s | Y | W 1 M | BD | WREZ
Arkansas 0 | Local CPCN from PSC (S) Home
. . California Environmental . s Y,
California 3,599 | Local Quality Act (S) Dillon’s | Y 6 M L WREZ
CPCN from PUC (>2MW) v
Colorado 1,299 | Local (S), PUC consults with Dillon’s | Y M | BL \)\;REZ
Division of Wildlife (S)
State CECPN from Siting Council
Connecticut 0 (>1 MW) (>1 MW) (P), DEEP checks Y Home Y M | LR
congruence with IRP (S)
Delaware 2 | Local Certification from PSC (S) Dillon’s | Y Y Y M B
District of
Columbia 0 | PUC Approval from PSC (P) n/a M | DL
. State 12
Florid 0 DOT, FAW (<75M P Y Y
orida (<T5MW) OT, FAW (<75MW) (P)
Georgia 0 | Local Dillon’s YW| Y | Model | Model
Hawaii 93 | Local Permit from PUC (S) Dillon’s M| M
Idaho 471 | Local Dillon’s 1 WREZ
Illinois 2,436 | Local DNR (S) Home 5 M | LR | RGOS
Indiana 1,339 | Local CON from URC (S) Home 13 G L | RGOS

' See all table notes at the end of the table, on page ES-7. See Appendix A for more detailed information about each state’s practices.
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Table ES-1 (Continued): Summary of State Wind Siting and Zoning Practices

1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15
y ‘& mé 2
2 2 = = ® ko) 0 =
'z = s | © | & s 2 @ =
= s 52 @ @ = 2 & 3 g = 3
State 2 5 =<5 & S © 0 £ 5 ° S &
= < s 5 *r 5 > 8 & § @8 £
172} > > c 3 c > = < (@) ~ N 5 »
= e s2< w 3 S| €3 9 e = = =
2 EE ES& 2 E s 2 8 ¢ 5 g8 9 g N
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Both Certification from Iowa
lowa 3675 | (>25MW) | Utilities Board (>25MW) Home | Y > | M| U | RGOS
Kansas 1,074 | Local Dillon’s YW 3 M B
Siting Board Approval o
Kentucky 0 | State >10MW) (P) Dillon’s RGOS
Louisiana 0 | Local | Permit from DEQ (S) Dillon’s
Permit from DEP (>20
. State acres) (P), Permit from o,
Maine 266 (>20 acres)”® | LURC (for “unorganized” Dillon’s | Y 8 M| BL
areas)"” (P)
State CPCN from PSC (>70MW)
Maryland 120 (P), 7 state agencies notified Y Dillon’s | Y | W 15 | M| LR
(=70MW) )
State Permit from Energy
Massachusetts 38 (>100MW) Facilities Siting Board Home Y Y | Model | Model 2 M L
= (>100MW) (P)
PSC checks utility-owned
_ and PPA projects for Y,
Michigan 164 | Local compliance with a utility’s Y Home Y | Y 11 M | BS RGOS
renewable energy plans (S)
. State Permit from PUC (>5MW) o,
Minnesota 2,518 (>5MW) (P) Dillon’s | Y Y Y 2 M RGOS
Mississippi 0 | State CPCN from PUC (P) Dillon’s
Missouri 459 | Local Dillon’s 1 ' M RGOS
RGOS,
Montana 386 | Local Home Y M D WREZ
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Table ES-1 (Continued): Summary of State Wind Siting and Zoning Practices

1 2 3 4 5 6 7 8 9 10 11 12 13 | 14 15
y ‘& mé 2
2 2 = = ® ko) 0 =
'z = s | @ | 3o e < 5 iz
= s 52 @ @ = 2 & 3 g = 3
State 2 5 =<5 & S © 0 £ 5 ° S &
= < s 5 *r 5 > 8 & § @8 £
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State Approval from Nebraska
Nebraska 294 (>80MW)12 Power Review Board Dillon’s | Y 4
(>80MW)"? (P)
Permit from PUC o Y,
Nevada 0 | Local (>T0MW) (S) Y Dillon’s M WREZ
New State COSF from Site Evaluation . ,
Hampshire 26 =30MW) | Committee (>30MW) (P) Dillon’s | Y M| DR
Interconnection authority
New Jersey 8 | Both falls to PJM RTO (S) Y Home Y 10 | M | DLR
(see New Jersey survey)
. State
New Mexico 700 (>300MW) CPCN from PRC (P) Home Y W M WREZ
New York 1,349 | Local E:SI;CN from PUC (>25MW) Dillon'’s Y YW Y Model Model | 1 M | L
North' 0 | Local CPCN from NCUC (S) Dillon’s | Y Y 9 M L
Carolina
State CSC from PSC (P), 21 I
North Dakota 1,424 (>0.5MW) State Agencies notified (S) Dillon’s | Y 3 G RGOS
. State CECPN from Power Siting
Ohio 67 (>5SMW) Board (>5MW) (P) Home Y RGOS
Oklahoma 1,482 | Local Y Dillon’s G M
Certification from Energy
Oregon 2,305 (S>t?t(‘)35MW) Facility Siting Council Home Y 1 M | BR \()}V%%Z
(>105MW) (P)
Pennsylvania 751 | Local Y Dillon’s | Y Y | Model | Model 4 M | LR
State Approval from Energy
Rhode Island 2 (240 MW) Facility Siting Board Home Y | Y Y Y M

(=40 MW) (P)
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Table ES-1 (Continued): Summary of State Wind Siting and Zoning Practices

1 2 3 4 5 6 7 8 9 10 11 12 | 13| 14 15
y ‘& mé 2
2 2 = = ® ko) “n =
= = 2 3 2| 5 ° 8 [
3 £ 558 2 = 5 3 &8 & 5 & A
State § =] e [)) > O 5 < -g c =
= < s 5 *r 5 > 8 & § @8 £
172} > > c 3 c > = < (@) ~ N 5 »
= e s2< w 3 S| €3 9 e = = =
2 EE Egg £ E s 2 8 £ S g8 9 g N
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South 0 State CPCN from PSC v Dillon’
Carolina (>75MW) (>75MW) (P) rlon's
Permit from PUC L
South Dakota 784 | Local (>100 MW) (S) Y Dillon’s | Y | Y | Y Y 4 G RGOS
Tennessee 29 | Local Dillon’s
Texas 10,135 | Local Projects must register with Dillon’s Model Model 2 'M | M Y
PUC (S)
Utah 325 | Local CCN from PSC (S) Home Y Y | Model | Model 3 R %REZ
Vermont 6 | State ' COPG from PSB (P) Dillon’s Y |
Permit from
Virginia 0 | Local DEQ <100 MW (S), Dillon’s Y Y Y 3 G
SCC >100 MW (S)
Site Certification
. State Agreement from Energy S GBS,
Washington | 2,356 | _350Mw) | Facility Site Evaluation Dillen’s | W M DR | \wREZ
Council (>350MW) (P)
West Virginia 431 | State CPCN from PSC (P) Y Dillon’s G | BR
. . CPCN from PSC s 10
Wisconsin 469 | Local (>100MW) (S) Dillon’s Y 4 D | RGOS
State Permit from Industrial
Wyoming 1,412 (£30 turbines) Siting Council (£30 turbines) Dillon’s | Y Y WREZ

(P)
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Table ES-1 (Continued): Summary of State Wind Siting and Zoning Practices

—_
[\
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o
—
—
ot
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13
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15

State

MW Installed"
Primary Authority
(Limit)2

Primary (P) or
Secondary (S)

State Authority
State Energy Siting*
Primary Rule’
Evaluation Criteria’
Voluntary Guidelines’
Model Ordinance
Setback Standard®
Sound Standard®
Local Ordinances’
RPS In-State “Tilt"”’

RPS®
REZ!

Table Notes: See also the individual survey reports for each state, presented in alphabetical order by state name, in Appendix A.

' Source data for Column 2 is Figure 1 (p. 3).

Column 3 indicates “Local” when the primary siting authority rests with the local (county or municipal) government or “State” when primary authority is with the state.
Any “Limit” means that a wind-park size criterion (number of turbines in Wyoming, acres in Maine, or capacity — number of MW — in 14 states) determines
jurisdiction. In those circumstances, wind parks larger than the expressed limit trigger state authority. “Both” applies to lowa and New Jersey, where siting authority is
held by both the state and local units of government.

2

Column 5: “Y” for yes indicates there is a state energy facility siting council or board separate from the state public utility commission.

* Column 6 distinguishes between “Home Rule” states and “Dillon’s Rule” states. See p. 10 for the discussion.

Columns 7 and 8: “Y” means yes, the state does have mandatory evaluation criteria (Column 7) or voluntary guidelines (Column 8). A “W” in either column means

primarily or exclusively for wildlife. States with both Y and W in either column means multiple documents exist, one focused explicitly on wildlife.

% Columns 10 and 11: “Y” indicates that standards are included in evaluation criteria. “Model” means that criteria are included in a model ordinance.

7 Column 12: The number in Column 12 represents the ordinances included in a database being assembled by the National Renewable Energy Laboratory, available from

http://www.windpoweringamerica.gov/policy/ordinances.asp, retrieved 22 Dec 2011.

¥ Column 13: “M” means the state has a mandatory renewable energy portfolio standard. “G” means the state has a voluntary goal for renewable energy. See Database of

State Incentives for Renewables & Efficiency, 2011, Portfolio Standards/Set Asides for Renewable Energy [web page] and RPS Policies [map],

http://www.dsireusa.org/incentives/index.cfm?SearchType=RPS&&EE=0&RE=1, retrieved 22 Dec 2011.

Column 14: Many state RPS programs include provisions to promote in-state renewable energy facilities, such as wind parks. A recent NRRI Report (Grace, Donovan,

& Melnick, 2011) calls this a “tilt” policy (intended to tilt the playing field towards certain technologies). In Column 14: “B” means a “bonus” credit for at least some

in-state facilities; “D” means electricity must be delivered into the state (or “DR” means delivered into the region) in order to qualify; “L” means a maximum limit on

energy from out-of-state facilities or conversely a minimum limit on energy from particular kinds of in-state resources; “M” means a mandate for in-state generators;

“R” means a mandate for regional generators; “S” means qualifying facilities must be in the service territory of a utility providing retail service in the state; and “U”

means a mandate for a utility serving the state to own or contract for the qualifying renewable energy. Source: Database of State Incentives for Renewables &

Efficiency, 2011, http://www.dsireusa.org/incentives/index.cfm?SearchType=RPS&&EE=0&RE=1, retrieved 5 Jan 2012.

' Column 15: REZ means Renewable Energy Zone(s). Coding indicates “Y” if there is a specific state process for determining zones (in Texas, Colorado, Utah,
Michigan, and Nevada). Other codes include: “WREZ” for the Western Renewable Energy Zones process for 5 states); “RGOS” for the Regional Generation Outlet
Study process at the Midwestern Independent [ Transmission] System Operator (MISO) for parts or all of 12 states; “GBS” for the Gorge Bi-State Renewable Energy
Zone, which includes six counties near the Columbia River in both Oregon and Washington.

" Wisconsin’s Model Ordinance applies only for small wind systems, <I00kW in capacity.

"2 Nebraska’s >80MW limit applies only if the planned capacity would cause the utility’s total renewable energy production to exceed the company’s goal.

" Maine’s state authority applies if the proposed wind park involves more than 20 acres of land, or if the wind park will be sited in an “unorganized” area.

9
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Table ES-2: Factors Included in State Wind Siting and Zoning Guidelines

State Wildlife | Aesthetics | Birds | Bats | Noise | Setbacks | Mitigation | Decommissioning
Arizona Y

Georgia Y Y Y Y Y

Kansas Y Y Y Y Y
Maryland Y Y Y

Michigan Y Y Y Y Y Y Y Y
New Mexico Y Y Y

New York Y Y Y Y Y Y
Rhode Island Y Y

South Dakota Y Y Y Y
Vermont Y Y Y

Part 1.B briefly reviews the nature of wind-park opposition and lists the major concerns that are usually
raised. When engaging in siting and zoning procedures, anti-wind groups and individuals arm themselves
with information obtained from anti-wind web sites. Examples include AWEO (www.aweo.org),
Industrial Wind Action Group (www.windaction.org), and National Wind Watch (www.wind-

watch.org). !

Ubiquitous internet access among local activists facilitates the dissemination of anti-wind documents and
thereby tends to focus all local anti-wind groups on the same basic issues and concerns. Table ES-3
summarizes many of the objections raised by opposition groups. In Table ES-3, italic font denotes
recommendations for the role that each set of objections ought to play in siting and zoning decisions.

Part 11 summarizes best practices for the procedures used to manage wind energy siting and zoning. The
report recognizes that best practices are subject to refinement over time, as more knowledge is gained and
as wind generator technologies change and improve. These recommendations are based on data reported
from the survey of state policies and procedures, literature review, and the knowledge and experience of
the author. The recommendations are summarized in Table ES-4.

Part 111 presents guidelines for wind power development, including recommended approaches to critical
issues: noise; shadow flicker; ice throw; wildlife; aesthetics; competing land uses; permit requirements for
meteorological (met) towers, construction, and facility safety; and decommissioning. Table ES-5
summarizes recommended approaches towards and applying setback distances in response to each of
those major criteria.

! Website home pages retrieved 12 Dec 2011.
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Table ES-3: Typology of Anti-Wind Park Arguments

Topics and Subtopics

Example of anti-wind characterization. Siting and Zoning Relevance.

Human Health, Nuisance,
and Annoyance Factors

Noise
Infrasound
Shadow flicker

“[W]ind farms produce a noise that’s hard to comprehend and even more dangerous
to live close to. The beating of the blades have not only their own throbbing sounds,
but beat harmonically together to create a cacophony of audible confusion...”
(Brougher, 2008).

“[BJased on our knowledge of the harmful effects of noise on children’s health and
the growing body of evidence to suggest the potential harmful effects of industrial
wind turbine noise, it is strongly urged that further studies be conducted...before
forging ahead in siting industrial wind turbines.” (Bronzaft, 2011).

"Dizziness (specifically, vertigo) and anxiety are neurologically linked phenomena.
Hence the anxiety and depression seen in association with other symptoms near
wind installations are not a neurotic response to symptoms, but rather a
neurologically linked response to the balance disturbances people experience from
shadow flicker or low-frequency noise... . Based on these health effects and hazards,
turbines should not be placed within 1700 feet of any road or dwelling. Those living
within 1/2 mile (2640 ft) should be apprised that they are likely to experience very
bothersome levels of noise and flicker, which continue (though to a lesser degree) to
a mile or more from the turbines." (Pierpont, 2005).

Windparks should not be singled out for special noise criteria. Siting and zoning can
apply noise criteria, but noise limits should apply equally to all sources. Separate
consideration should be given to construction noise.

It is a simple matter to calculate the precise locations and maximum annual
duration of shadow-flicker effects. A siting standard can limit shadow flicker.

Both noise and shadow-flicker complaints can be amenable to mitigation, and an
escrow account subject to independent management by an objective, disinterested
arbitrator can be established for this purpose.

Neighbors should have the right to waive noise and shadow-flicker standards.

Safety

Ice-throw
Blade failure
Tower failure

“The bottom line is that ice, debris or anything breaking off the wind turbine blades
(including the blades themselves) can impact a point almost 1,700 feet away from the
base of the turbine” (Matilsky, 2011).

“Especially in the mountainous sites or in the northern areas icing may occur
frequently and any exposed structure — also wind turbines — will be covered by ice
under special meteorological conditions. This is also true if today's Multi Megawatt
turbines with heights from ground to the top rotor blade tip of more than 150 m can
easily reach lower clouds with supercooled rain in the cold season, causing icing if it
hits the leading edge.” (Siefert, Westerhellweg, & Kroning, 2003).

“[W]ind turbines are being whipsawed and hammered to pieces constantly, and the
public is not being made aware of this real and present danger, for fear there will be a
grass-roots uprising against it before they are saddled with [wind parks] and don’t
have any more say-so in the matter.” (Brougher, 2008).

Tower failure for utility-scale turbines is characterized by vertical collapse (like a
beverage can crushing when stepped on), rather than tipping over from the base.
Tower construction standards should guide setback distances, rather than the remote
possibility of tower tip-over.

Ice throw and blade failure resulting in parts hurtling through the air are
increasingly rare. Modern turbines are continuously monitored in real time and will
shut themselves down if ice accumulates on blades. Ice shedding is thus almost
exclusively limited to the zone directly underneath the turbine.
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Table ES-3 (Continued): Typology of Anti-Wind Park Arguments

Topics and Subtopics

Example of anti-wind characterization. Siting and Zoning Relevance.

Safety (continued)

Ice-throw
Blade failure
Tower failure

Setback distances of 1.5 times turbine height (tower plus blade) should be considered
maximal. Neighbors should have the right to waive setback distances from
“participating” buildings and property lines. Wind-park owners (and insurers)
should be liable for damages caused by ice throw, blade failure, and tower failure.
An escrow account should cover potential liability and decommissioning costs.

Property Values
Visual amenity

Sense of place,
of community

Industrial appearance
Tourism impacts

“The days on market was more than double for those properties inside the

windmill zones. The sold price was on average $48,000 lower inside the windmill
zones than those outside. The number of homes not absorbed (not sold) was 11% vs.
3%.” (Luxemburger, n.d.).

“There are people who can’t sell their homes and are forced to rent other living
accommodation and people who sell their homes to the wind energy companies at
much reduced prices and then are ‘gagged’ from talking about any of the negative
health effects” (Chevalier, n.d.).

“The degradation these enormous sprawling industrial complexes bring to our
cultural and visual resources is least understood. Our colleagues... describe West
Texas today as an alien landscape where one can drive for miles and miles and miles
(and miles) and see nothing but wind turbines. The nighttime experience is even
more surreal with the blinking red lights.” (Industrial Wind Action Group, 2005).

An escrow account should cover potential liability and decommissioning costs.

Wildlife and Natural
Features

Avian mortality
(birds and bats)

Habitat destruction,
fragmentation

“Where’d all the animals go? My guess is as far away from those things as they can
get.” (Brougher, 2008).

“Save the Eagles International wishes to warn the international community about the
threat that windfarms and their power lines represent for biodiversity. Unlike cars,
buildings, and domestic cats, wind turbine blades and high tension lines often kill
protected or endangered birds like eagles, cranes, storks, etc. Cumulatively and over
the long term, 3.5 million wind turbines to be installed worldwide will cause the
extinction of many bird species, some of them emblematic.” (Duchamp, 2011).

Exclusion zones should be identified in concert with state and federal wildlife
agencies based on the best available scientific information and pre- and
post-construction monitoring. Mitigation measures should be identified and included
in siting stipulations. Mitigation funds should be included in escrow accounts as
necessary to ensure compliance.

Energy Policy
Capacity factor
Emissions effects
Integration costs
Reliability

“The erratic nature of the wind means that turbines simply cannot supply the base
load that other forms of generation do. Those other generators will continue to be
needed to back up the wildly variable output of wind turbines, with the probability
that in so doing these plants will actually emit more pollution for each kilowatt-hour
they generate than if they were allowed to operate normally.” (Roberson, 2004).

“[S]ome reliable, dispatchable generating unit(s) must be immediately available at
all times -- and operating at less than peak efficiency and capacity -- to "back up"
the unreliable wind generation. The reliable, backup unit(s) must ramp up and down
to balance the output from the wind turbines. ... Wind turbines have virtually no
‘capacity value.” Thus, electric customers pay twice: once for the wind energy and
again for reliable capacity.” (Schleede, 2005).
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Table ES-3 (Continued): Typology of Anti-Wind Park Arguments

Topics and Subtopics

Example of anti-wind characterization. Siting and Zoning Relevance.

Energy Policy (continued)
Capacity factor
Emissions effects
Integration costs
Reliability

“Peak power... during the hottest summer months... [is] far more demanding on the
power grid, yet the wind power available in the winter months... is on average
greater than in the summer. That’s a huge contradiction... . Nor can we store wind
power... . So for the most part, winter winds and spring storms must either be
wasted, or they will create surges which blow out the transformers, power
equipment, and burn up their own generators, and set the grid back hundreds of
millions of dollars, as has happened by wind surges in Oregon, and many times in
Denmark, Germany, and other nations... .” (Brougher, 2008).

“In high winds, ironically, the turbines must be stopped because they are easily
damaged.” (Brougher, 2008).

“A nuclear plant is tens of times cheaper and thousands of times safer per
[terawatt-hour] than gigantic air turbines will ever be — even if we learn someday
how to prevent them from burning up, blowing the grid, and folding in half under a
high wind load, and blending our birds with the landscape.” (Brougher, 2008).

The only relevance to siting and zoning might be for substations and transmission
facilities, which also need approvals. None of these other issues are siting and
zoning issues, per se.

Economic Development
Subsidies
Employment

“Tax avoidance — not environmental and energy benefits — has become the prime
motivation for building ‘wind farms.” ... “Wind farms’ produce few local economic
benefits and such benefits are overwhelmed by the higher costs imposed on electric
customers through their monthly bills. ... When the expected contribution of wind
energy toward supplying US energy requirements is taken into account, wind energy
is among the most heavily subsidized of all energy sources.” (Schleede, 2005).

“[TInvestment dollars going to "renewable" energy sources would otherwise be
available... for other purposes that would produce greater economic benefits. ‘Wind
farms’ have very high capital costs and relatively low operating costs compared to
generating units using traditional energy sources. They also create far fewer jobs,
particularly long-term jobs, and far fewer local economic benefits. “Wind farms’ are
simply a poor choice if the goals are to create jobs, add local economic benefits, or
hold down electric bills.” (Schleede, 2011).

“[B]illions of [federal grant] dollars... — all of it exempt from federal corporate
income taxes — is being used to fatten the profits of some of the world’s biggest
companies” (Bryce, 2011).

These are not relevant siting and zoning concerns.
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Table ES-4: Best Practices for Procedures

Recommendation Description
1. Develop procedures that result in clarity, Jurisdictions with locations suitable for commercial wind
predictability, and transparency development should anticipate interest and proceed to

develop and publish siting and zoning procedures,
principles, and guidelines.

2. Establish a one-stop, pre-submission Provide basic information for applicants in a single
consultation meeting, identifying and explaining the basics of all
necessary permits and approvals.
3. Identify and map constrained and preferred Make available and accessible to the interested public
wind energy development zones GIS maps of exclusion, avoidance, and preferred
development zones.
4. Include preferred development zones in Begin modeling and planning for wind power
transmission plans interconnections in preferred development zones as soon
as the zones are identified.
5. Prepare and make available guidelines for Explain procedures and timelines for when, where, and
participants how to participate in public hearings. Provide
information about decisions already completed through
rulemaking.

6. Prepare and make available for local siting and | Support local government decision makers by providing
zoning officials guidelines, checklists, and the best available technical resources.
model ordinances

7. Ensure the sequence for obtaining permits and | The sequence of events leading to approval or rejection
approvals meets requirements to allow of an application should entail a logical progression
development of suitable projects through the planning and design stages, prior to siting

and zoning approval that allows construction to begin.

Table ES-5: Wind-Park Siting and Zoning Criteria,
Recommended Approaches and Setback Distances

Criterion Recommended approach
Noise, sound, and o Noise standards should allow some flexibility.
infrasound e Noise standards should vary depending on the area’s existing and expected land uses,

taking into account the noise sensitivity of different areas (e.g., agricultural, commercial,
industrial, residential).

e Determine pre-construction compliance using turbine manufacturer’s data and best
available sound modeling practices.

e Apply a planning guideline of 40 dBA as an ideal design goal and 45 dBA as an
appropriate regulatory limit (following Hessler’s proposed approach, 2011).

e Allow participating land owners to waive noise limits.

e Establish required procedures for complaint handling.

o Identify circumstances that will trigger, and techniques to be used for: (a) mandatory
sound monitoring; (b) arbitration; and (c) mitigation.

e Do not regulate setback distance; regulate sound.

Shadow flicker Restrict to not more than 30 hours per year or 30 minutes per day at occupied buildings.

Allow participating land owners to waive shadow-flicker limits.
Allow the use of operational practices and mitigation options for compliance.
Do not regulate setback distance; regulate the duration of shadow flicker.
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Table ES-5 (Continued): Wind Park Siting and Zoning Criteria,

Recommended Approaches and Setback Distances

Criterion Recommended approach
Ice throw e Authorize demonstrated ice control measures.
e Require wind-park to provide insurance and escrow funds to ensure compensation for
proven damages resulting from ice throw.
¢ Do not regulate setback distance; regulate ice throw.
Wildlife and habitat e Responsible wildlife protection agencies should use the best available scientific

exclusion zones

knowledge and data to determine exclusion and avoidance zones and appropriate buffers
(that is, setback distances) beyond those zones.

Permits should specify required pre-, during-, and post-construction monitoring.

Permits should specify how mitigation requirements will be determined and what
mitigation techniques will be considered.

Regulate setback distances as required by responsible wildlife protection agencies and do
not authorize siting in exclusion and buffer zones.

Aesthetic
requirements

Require neutral paint color and minimal signage.

Require the minimum of nighttime lighting necessary to achieve FAA compliance.
Require that realistic visual impact assessments, accessible to the public, be included in
wind park planning and applications.

Manage visual impact through setbacks and exclusions from critical competing land uses.

Critical competing
land uses

Map as excluded zones any special cultural, anthropological, “sacred” lands, and highly
valued scenic vistas.

Apply reasonable setbacks from non-participating property lines, occupied buildings,
scenic vistas, and transportation and utility rights-of-way.

Allow participating properties to at least partially waive setback requirements from
property lines and occupied buildings, in writing.

Permit requirements
for met towers,
construction, and
facility safety

Predetermine requirements and simplify procedures for approving meteorological (met)
towers.

Regulate heavy construction requirements the same as any other heavy construction
project, using the regulatory permitting system (e.g., for stormwater, surface water,
transportation, noise, and wetlands permits).

Check for all required approvals for potential interference with radio and TV reception or
radar. Provide for testing and mitigation of radio and TV interference problems that do
occur.

Regulate structural safety (against, e.g., tower tip-over or blade failure) through
construction codes, combined with minimal setback requirements.

Regulate facility safety (e.g., preventing climbing towers, ensuring electrical safety,
providing fencing around electrical gear).

Decommissioning

Set clear requirements for what triggers and what constitutes decommissioning and
restoration or reclamation.

Establish a decommissioning escrow fund, to ensure adequate resources will be available
at the end of a project’s useful life or in the event the development fails.

Dispute resolution and
mitigation

Establish procedures for dispute resolution and mitigation.
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The report ends with a summary and conclusions. This part reviews important literature on wind siting
and zoning and asks: (1) Is there a middle ground that does not require compromises where everyone
loses? and (2) Are there opportunities for improvement in wind-park siting and zoning procedures that are
most likely to lead to a more rapid accumulation of the information and wisdom needed to guide future
decisions?

Among researchers studying wind-park siting, there is at least some optimism regarding finding answers
to these questions. For example: Wolsink (2007a) suggests that better solutions will be found through
collaborative, community-based planning; Upham (2009) proposes that solutions might be found through
focused attention on the field of environmental psychology; Sovacool (2009) advises attention to a
broader research agenda about both social and technical aspects of decision making; and Sengers, Raven,
& Van Venrooij (2010) recommend a concentrated study of news media and the potential role of news
media in public education regarding decisions about our energy future. Any and all of these paths might
prove advantageous.

For the time being, the most sensible recommendation is for communities to work together to make
decisions about future energy systems development, not only wind energy development, in their local
area. There are multiple paths to this goal, insofar as wind energy development is concerned. Some
developers work extensively with host communities, prior to seeking siting and zoning approval, to create
macro- and micro-siting plans that engender little, if any, public opposition. Some land owners form
associations and hire their own developers, so that the owners can directly guide decisions about setback
distances and micro-siting. Some governments simultaneously develop specific plans that identify both
areas where wind parks will be excluded or should be avoided and also those areas where wind parks will
be welcomed. Hindmarsh (2010, p. 560) holds that making good decisions about wind turbine siting
requires “collaborative approaches,” including “the technical mapping of wind resources... [and]
community qualifications and boundaries for wind farm location.” He argues that community-based
decision making is likely to result in “improved problem framing and decision making concerning wind
farm location, and thus development.” The goal, as Hindmarsh notes, is a process that will be perceived
as legitimate and fair, and thus sustainable. Reaching that goal might be considered overly optimistic, but
at least some communities have shown a willingness to give it a try. There is at least a good prospect that
these approaches can reduce contentiousness and move towards consensus on how to guide wind-park
siting and zoning.
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Introduction

Wind-park siting and zoning present serious challenges. Modern utility-scale wind turbines are tall, rather
imposing structures. Their construction often represents a significant change to what were previously
open rural and agricultural landscapes. In many circumstances, modern wind turbine towers, which are
roughly 25 stories tall, are by far the tallest structures being constructed in landscapes that have
previously been rural and agricultural in character, containing no structures taller than silos.

Wind-park siting and zoning is frequently contentious, due to a variety of concerns regarding public
acceptance and opposition. Already, wind siting and zoning cases have been heard in courts of appeals
and supreme courts in multiple states.”

Often, officials with no previous expertise in wind energy systems have been tasked with developing the
rules and regulations that ultimately guide wind power siting and zoning decisions, which then directly
affect the planning, design, development, construction, and operations of wind parks.

It is axiomatic that all energy sources known today come with some unintended consequences, and
perhaps also unanticipated consequences, and cause some negative side effects. Thus, the siting and
zoning of any new energy facility is likely to raise concerns among potential neighbors. Local opposition
groups form and try to influence siting and zoning for practically all new power plants, transmission lines,
and substations. Thus, public officials who are charged with the task of recommending and making siting
and zoning decisions often face competing, widely divergent views of the benefits and costs, pros and
cons associated with new energy facilities. Wind generators and wind parks are a prominent example,
perhaps the prominent example, of this local opposition phenomenon.

Is the ideal siting and zoning hearing one that has no controversy, where full consensus is reached on the
part of all stakeholders? That goal can be impossible to achieve. The goal of the siting and zoning
decision maker should be fact finding to support objective decision making, in keeping with the enabling
siting and zoning laws and rules.

The purpose for this report is to provide guidelines about how best to manage the siting and zoning
process and apply siting and zoning principles to wind-park decision making. Part II.A covers the siting
and zoning process, and Part III covers recommendations about the specific criteria and principles used in
making wind-park siting and zoning decisions. Applying best practices will enable policymakers to
accelerate as much as practical the time requirements for siting and zoning procedures, while
simultaneously helping to develop the full potential of wind energy and minimizing project risks.

This paper summarizes knowledge about the state of the art in Wind—park3 and wind-turbine siting and
zoning, to support decisionmakers’ efforts to develop and implement good siting and zoning practices.
It draws on a survey of practices in all 50 states plus some U.S. territories and protectorates to explicate
and report on current practices and principles. The survey results are presented in Appendix A.

? Wind siting and zoning cases have already appeared in state supreme courts in Kansas, New York, Texas,
Vermont, Washington, and West Virginia, and in state appeals courts in California, Indiana, Maryland, Minnesota
and Wisconsin (Google Scholar, Advanced Scholar Search for legal opinions, retrieved 7 Dec 2011; Minnesota
Appeals Court, Cases Nos. A112228 and A112229, http://macsnc.courts.state.mn.us/ctrack/publicl.ogin.jsp,
retrieved 5 Jan 2012).

? In this document, the term “wind park” is used to refer to installations of multiple utility-scale wind turbines.
Frequently used synonyms are “wind development,” “wind farm,” or “wind project.” “Utility-scale” does not have
any certain definition. For the purposes of this paper, “utility-scale” can be understood to mean wind generators that
are typically about 1.5 megawatts (1,500 kilowatts) or larger, mounted on towers that average about 80 meters
(roughly 250 feet) in height or taller.




As Ellenbogen et al. (Jan 2012, p. ES-8) explain,

Implicit in the term [“best practice™] is that the practice is based on the best information available
at the time of its institution. A best practice may be refined as more information and studies
become available.

Though this research has been informed by the survey of states, the goal was not to determine best
practices simply by popularity. As much as possible: (a) best practices for procedures are determined by a
review of literature about public decision-making processes, with particular focus on procedural justice
and public participation; and (b) best practices for the criteria and principles involved are determined by a
review of the literature about siting and zoning law and the best available information about the
relationships between wind parks and siting and zoning.

The focus for this project is almost exclusively on utility-scale wind turbines and wind parks for siting
and zoning on the land. A few of the state survey reports (California, Minnesota, New Hampshire,
Oregon, and Wisconsin) include information specifically about siting and zoning for small wind
turbines." Those states provide detailed information about siting and zoning standards and procedures
exclusively for small wind. Off-shore wind energy development is not included in this study either,
though it is a topic of interest in Atlantic, Gulf Coast, Pacific, and Great Lakes states.

Part I of this paper reports on the current status of wind siting and zoning, based on a survey of states and
other jurisdictions and information gleaned from a review of published literature about wind siting and
zoning. Part II reviews and identifies best practices for the procedures used in wind energy siting and
zoning. Part III pres