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Introduction

PURPOSE OF REPORT & GENERAL CONSIDERATIONS FOR AESTHETIC IMPACT ANALYSIS

The purpose of this guide is to facilitate the adoption and use of effective state and local policies, practices,
and methodologies to evaluate the visual impacts associated with wind development projects. Visual
impacts are often among the issues of greatest concern for surrounding property owners and the
community. Public acceptance and confidence in wind development are likely to be enhanced when visual
issues are clearly and fairly addressed. This guide provides an effective and objective aesthetic impact
assessment review methodology that provides clear guidance for developers, planners, and regulatory
decision makers and also ensures the protection of important scenic and cultural resources.*

As wind development continues to grow throughout the United States, many state and local governments
are in the process of creating or revising their evaluation processes for assessing visual impacts of wind
energy projects. Regulatory review processes vary widely from state to state. Additionally, visual impacts
are reviewed at different jurisdictional levels (local, county, state) depending on a stated particular
regulatory framework and such factors as the size of the project.

There is little consistency as to what information should be submitted by a wind developer to the relevant
regulatory review body. The basis for evaluating and determining the degree of visual impacts presented by
proposed wind projects is often poorly understood by regulators, developers, and the general public.
Establishment of clear and consistent visual impact review processes will assist developers and regulators
alike and provide greater public confidence in the integrity and fairness of regulatory decision making for
wind project siting.

This report focuses on utility-scale wind energy projects. W hile the methodology is also applicable to
smaller community- and commercial-scaled projects, it should be noted that smaller wind turbines for
residential use usually justify a simpler review process than is outlined here because of their small
scale.?

! Scenic resources may include cultural resources as well to the extent that they contribute to the visual quality of
the landscape. Historic values however differ from visual or scenic values.

2 An exam ple of a methodology can be found at
http://publicservice.vermont.gov/energy/ee files/wind/psb_wind_siting handbook.pdf.

)Cleun '
Y States Alliance 3

-
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A. Basic Premises of Aesthetic Review

Many excellent methodologies have been developed over the past half century for evaluating scenic
quality and visual impacts of development projects.® The unique visual characteristics of wind energy
projects require a refinement to these approaches, although the basic principles remain the same.

It is also important to note that the goal of visual impact assessment is not to predict whether specific
individuals will find wind energy projects attractive or not. Instead, the goal is to identify important visual
characteristics of the surrounding landscape, especially the features and characteristics that contribute to
scenic quality, as the basis for determining how and to what degree a particular project will affect those
scenic values. This process can be logical, well articulated, and systematic and can be codified for use
by relevant professionals.

Studies of public reactions to wind energy projects are useful in providing a broad understanding of
general attitudes and also in identifying significant areas of concern. However, in examining a specific
project in a particular location, the emphasis should be on evaluating the specific character of the
landscape involved, especially the elements that contribute to scenic quality and how the project will
affect these scenic resources.

Landscape character can be defined fairly objectively. Usually the focus of visual impact assessments
is on the public landscape: views seen from parks, recreation areas, publicly accessible trails, water
bodies, highways or roads (especially designated scenic highways), scenic overlooks, publicly
accessible historic sites, and village or town centers.

Visual impacts to private property are not a focus of this report.” Private property is generally not
accessible to those conducting inventories of views and resources. Except for private property owners that
have established fi @rtyorights in formal regulatory proceedings, professional visual impact assessments
generally only address potential views from public roadways near residential areas.

Planning documents at the local regional, county and/or state levels are an important source of
information for aesthetic review as they may identify landscape and cultural features that contribute to
scenic quality. These documents, if available, are invaluable in siting wind energy projects and in
evaluating their impacts. Such documents are usually adopted through a public process that provides an
indication of broad public input and value.

In some regions of the country, the protection of scenic and cultural resources may be less of a priority

% e for example the United Sates Farest Service@ Visual Managemen System (VMMS) (974 and more recent
Senery Managemen System (1995); also the Bureau of Land Managenent (BLM) Msual Resource Managemaet
Program (1980) (http://www.blm.gov/ nstc/VRM/vrmsys.html), and BLM Wind Energy Programmatic HS
(http://windeis.gov) these sysems are based on pre- egablished visual quality objectives for public lands.

* pbutti ng landowners gererally have legal standing in project review proceedingsto participate as a full party
with appeal rights. Non-abutting property owners usually do not have legal standing but can express concerns at
public hearings Y metimes citizen groups are given standing in the hearing process provided they can
demondrate a material interest in the outcome of the proposed project.
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because suitable wind resources may be far removed from either population centers or public lands
valued for scenic quality. Therefore, the methodology recommended here may not be appropriate for all
parts of the country, or it may be adapted for regional conditions. In some cases, wind projects are
located on lands owned by the U.S. Bureau of Land Management or the U.S Forest Service, both of
which have their own systems for evaluating visual impacts; although in some cases, individual states
also have separate jurisdiction to review and approve projects proposed for federal lands.

It should be recognized that, while it is important to document where a wind project can be seen from,
visibility by itself does not mean that a proposed wind project will have significant or unreasonable
impacts on visual resources. Rather the significance of these impacts should be determined through an
understanding of how the project is seen within important views and in light of viewer expectations at
viewing locations. Visual impacts are likely to occur for most wind projects. It is important, therefore, for
applicable siting guidelines or protocols to provide reasonably clear criteria as to when the threshold
between freasonable and funreasonable @isual impacts will be crossed.

In a regulatory proceeding, a developer usually is required to explain in a logical manner why a wind
project would not have fi u @asonable @r fuinduedvisual impacts.5 Intervening stakeholders in the
process may make counter arguments. If clear visual analysis criteria are established to apply to a
project, the developer and stakeholders will be better able to provide meaningful and useful information
and perspectives to the decision making body. If both developers and stakeholders are guided to provide
evidence that focuses on the relevant visual assessment issues and factors involved, a well-informed and
balanced decision can be more easily made.

B. General Considerations in Visual Impact Review

1. LEVEL OF REVIEW

In most states, visual impact decisions are made through a state siting board or regulatory review
commission using a quasi-judicial process that considers developer and stakeholder information and
evidence. In other states, projects are reviewed at the local level. In a few states, the local or state
jurisdiction for review is determined by the size of the project, with larger projects reviewed by a state
commission and smaller projects reviewed at the local level. Even where state-level review preempts
local review, however, regulators generally consult local officials and examine local planning and
regulatory documents in order to determine whether particular landscape or cultural features are
identified by local communities or regional bodies as having scenic, recreational, or cultural value that
may be affected by a particular project. Host communities as well as neighboring communities are
generally a party in regulatory proceedings.

2. AREA OF REVIEW

Most regulatory processes identify a radius of a certain distance around the project as the area of likely
impact and relevant analysis T usually using the outermost turbines of the project as the center of the
analysis (not including other project infrastructure). Selecting an appropriate distance for analysis should

® Theregulatory or planninganguage usetly a state or local jurisdiction often varies but is intended to prevent
unreasonable visual effect§he State oCaliforniddd 9y @A NB Yy Y S (R 2 NIvSIE [ ALGteS 3 Odza S a
the threshold language.
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depend on regional characteristics, the size of the wind project, and the sensitivity and relative location of
important scenic resources within the region. The overall size of the project (height, number of turbines,
and geographic footprint) will also make a difference in selecting the area of analysis. Modern wind
projects using 2.0+ MW turbines are easily visible at 15-20 milesédistance in clear weather conditions,
but the most significant impacts are likely to occur in closer proximity, in most cases within 5-8 miles in
northeastern landscapes. However, a larger study area provides a more comprehensive understanding
of the resources involved within the region, and 10 miles may provide a good guideline for analysis in
northeastern regions. An area of analysis of 25 miles will be more appropriate in midwestern and
western landscapes, open terrain, drier air, and larger wind projects (hundreds vs. dozens of turbines)
creating a larger mass visible over greater distances. For offshore wind projects, larger turbines are
used, and the area of analysis may extend to 20 miles and include ¥-% mile inland along shorelines with
views of the project.

The recommended or required area of analysis varies from state to state. For example, Maine now
requires analysis within 4 miles of the project and up to 8 miles away if significant visual resources occur
beyond 4 miles. New York uses a distance of 5 miles as a guideline, but this distance may be expanded
up to 10 miles when significant scenic resources occur beyond 5 miles. Vermont uses 10 miles, and
West Virginia uses 20 miles.

Figurel

A group of 1.5 MW wind turbines in the Cedar Creek wind farm in far northeastern Colorado, viewed at 6 miles away. About
athirdoftheLINE 2S00 Qa wHTT G(Gdz2NDBAYySa IINB @GAaiotS Ay GKAa LK2G2d ¢KS
visible at greater distances than in eastern landscapes.

(O) CleanEnergy )

States Alliance

Ny



3. RESOURCES EVALUATED

Some states specify the types of scenic resources that should be evaluated. Typically, these include
documented resources having state or national significance, such as state parks, state forest preserves,
cultural parks, scenic rivers and shorelines, properties on for the National Register of Historic Places,
National Natural Landmarks, National Parks, Wilderness Areas, scenic highways and scenic rest areas
or pullouts.

Even when local resources are not required to be evaluated, developers have often found that
consideration of areas of local concern (roads, parks, and community focal points) promotes goodwill
and confidence among people living in the local community that visual impacts will be reasonable.
Understanding impacts from adjacent residential properties is also important.

4. PUBLIC PARTICIPATION

Ensuring public input to identify the scenic values of importance to affected communities is critical in
ensuring a credible, well-informed evaluation process. Municipal representatives of host communities
and neighboring communities as well as adjacent property owners are usually granted rights to
participate in any hearing process. Sometimes interest groups are also granted participation rights, if
they can demonstrate a materi al i nt er est nwonk closklhe
with surrounding communities to provide meaningful opportunities for public input, and the typical formal
review process usually includes at least one public hearing.

For people who live, work, and recreate in a region, the landscape consists of layers of meaning that
may not be understood by a developer or a professional conducting a visual assessment. If local
residents and other interested parties are invited to participate in the selection of sites to be inventoried
and the simulations to be produced, the result of the process usually is more widely accepted as being
credible. Pre-construction surveys of residents, business owners, and tourists may provide useful
information to the degree that the surveys reflect expertise in survey design and are free from bias.
Surveys may also provide more information about the use of particular scenic areas and attitudes about
the values of those resources. These values may also be articulated in public documents.

( > Clean
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Outline of Visual Assessment Proces

. Necessary Graphic Information for Effective Evaluation

e Project Map

e Viewshed Mapping (Zone of Visual Influence)

e |dentification of Public Natural and Cultural Resources and
Features

e |dentification of Viewpoints

e Documentation of the Areads Exi
lllustrations)

e Simulations (Visualizations)

. Key Questions for Evaluation of Visual Impacts
1. What Are the Project& Visual Impacts?

a. Project Description

b. General Landscape Character

c. Scenic Resource Attributes and Sensitivity Levels
A Scenic Quality and Intactness of Resource
A Viewer Expectations
A Uniqueness of Resources

Number of Users

d. How will the Project be Seen and Experienced from Important
Viewing Locations in the Surrounding Area?

A Project Scale (Size)

Distance from Viewpoints

View Duration

Angle of View/Area of View Occupied

Panoramic vs. Narrow View

Project Relation to Regional Focal Points

Numbers of Turbines in Views

Visual Clutter

FAA Lighting

Shadow Flicker

2. Will the Project have Unreasonable or Undue Visual Impacts?

a. Documentation of Scenic Values: Will the project violate a
clear written standard intended to protect the scenic values or
aesthetics of the area or a particular scenic resource?

b. Degree of Dominance: Will the project dominate views from
highly sensitive viewing areas or within the region as a whole?

c. Mitigation Measures Taken: Has the developer failed to take

>~

D> > D> > D> D> >

reasonabl e measures to mitigat e

S

t

ng

Ch



| .Visual Assessment Process

A. GRAPHICINFORMATION REQUIRED FOR AN EFFECTIVE ASSESSMENT

To ensure an effective visual assessment for a proposed wind project, the following information is
useful to provide objective and quantitative data about the visual characteristics of the project and its
setting.

A Project Map

A detailed map showing locations of turbines, access roads with related cutting, filling and grading,
clearing limits, meteorological towers, collector lines, substation location, new transmission lines, lay-
down or temporary storage areas, and any buildings or structures.

A Viewshed Mapping

Viewshed maps (sometimes called Zone of Visual Influence or ZVI maps) combine Digital Elevation
Model (DEM) data, GIS data, and viewshed mapping software to illustrate potential project visibility within
the identified radius or area of analysis. The viewshed analysis may be displayed over a USGS
topographic map, aerial photo, or other appropriate base, and include other location information such as
state and national forests, parks, scenic destinations, municipalities, and other receptor locations.

The viewshed is generally mapped using the highest point of the turbine at the tip of the blade in an
upright position. Two viewshed mapping versions may be represented: a) potential visibility assuming
topographic shielding only (no vegetative interference); and b) potential visibility considering screening by
both topography and forested areas based on GIS vegetative data layers and a tree height observed on
site visits or an assumed conservative tree height (often 40 @r 12 meters in eastern landscapes). The
former provides a fivorst case scenario @ut must be used with caution, as actual visibility is most likely to
occur only within non-forested areas such as fields, grasslands, water bodies, or road corridor openings.
More detailed analysis of individual turbine visibility is also possible using viewshed software.

It is important to note that viewshed mapping provides only a preliminary tool and that field assessment is
necessary to determine the extent and characteristics of the views (see below). Viewshed mapping is very
useful in confirming areas where visibility is not possible. Viewshed mapping at nacelle height can
illustrate the potential visibility of FAA required lights.

Helium balloons may be a useful way for the public to visualize small wind projects (1-3 turbines),
especially in more populated areas. However, on larger projects or sites with a good wind resource, it
can be extremely difficult to fly balloons in a vertical position or to adequately represent all the turbines.
Viewshed analysis and photographic simulations combined with site visits are more common and
effective methods for visualizing the appearance of wind projects from specific locations. See Figure 1
below.

( CleanEnerg
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Legend
Q " I ustrated viewpoi nt ®  Proposed Turbines -~~~ Rivers and Streams
® Village 55 Lakes and Ponds
A Summit D Distance from Turbines
@ Simulation Viewpoint — isrsaio [ [
—— US highway [ county Boundary
—— State Route or Class 1 [l Public Conserved Lands
Town Class 2 POTENTIAL AREAS OF VISIBILITY
— Town Class 3 I Potential Views in Forested Areas
—~=== Town Class 4 Potential Views in Non Forested Areas
~~~— Other Road 1 Potential Views from Open Water
—— Railroad [ Turbines Not Visible
APPENDIX 2. VIEWPOINTS MAP
Georgia Mountain Community Wind Project Prepared by Jean Vissering Landscape Architecture
and Stone Environmental Inc.

Figure2 - Example of Viewpoints illustrated on ¥iewshed Analysi#lap (prepared by Stone Environmental farean
Vissering and the VermoriDepartment of Public Servige
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A Identification of Natural and Cultural Resources and Features

All area features should be identified on maps, including named mountains; rivers; lakes and ponds;
parks; natural areas; local, state, and federal highways; and town centers and historic sites open to
the public. These should be shown on a completed viewshed map(s) along with viewpoints.

A Identification of Viewpoints

Viewshed analysis helps focus field assessment work in those areas where views of the project are
likely and intersect with public resources such as parks, scenic highways, and town centers. Ideally,

all public viewpoints should be identified. Where many viewpoints exist, representative locations may
be selected that illustrate the areas of highest scenic quality and greatest visibility. Other viewing areas
may also be illustrated, especially if they are well used or concern has been expressed, such as near
residential areas. Visually sensitive areas® are publically accessible areas of identified and/or
documented scenic, recreational, or cultural importance. These points should be included on a
viewshed map and linked to photographs and written descriptions of the character of the area.

A Photographs of Existing Character

Photographs based on field visits should illustrate all of the important public viewing areas. At a minimum,
views from public parks, trails, recreation areas, water bodies, major travel routes, scenic overlooks, town
centers, and historic sites open to the public should be documented. Photographs should be taken at a
focal length of 50-52.5mm or the digital equivalent (the exact digital setting varies from camera to
camera). This is referred to as a fnormal viewdand most closely represents human eyesight relative to
landscape scale.’

Wide-angle views tend to diminish the relative size or prominence of the project ridge or setting, while
telephoto views exaggerate it. Photographic panoramas (stitched together photographs) or wide-angle
photographs are useful for illustrating larger projects that extend beyond a single frame or the broader
context of the scene. However, if panorama views are included, full-size, single-frame photographs must
also be provided to illustrate the correct proportional relationship between the project site and the viewer.

To illustrate existing character, photographs should be taken in good weather conditions if possible and
in locations of maximum project visibility, as these will provide the most detail. Photos illustrating
important regional features and focal points can provide useful contextual information, even if the
project is not visible from or near these | ocations.
important consideration in evaluating its impact. GPS points should be recorded for all photographs.

A Simulations (Visualizations)

The most common method of simulating proposed wind projects is to insert turbines and other
project infrastructure onto a photograph from an identified viewpoint. This is done using digital terrain
modeling (DEM) data combined with simulation software designed for illustrating wind energy

6Visually sensitive sites are those identified in public documents as having scenic or recreational value; or
publically accessible locations with high scenic quality. Most wind projects will be visible from visually sensitive
sites, but visibilityoy itselfis not inherently problematic. The determination of the degree of impact is discussed in
the Evaluation Process

" Some professionals believe 70mm more accurately represents the way humans view the landscape. This may be
because the eye is much sharper than the camera lens, especially as it represents objects in the distance, so that
the 70mm lens seems to more agately portray the level of detail we are used to seeing. Nevertheless, 50mm is

an accepted standard.
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projects.8 Accurate portrayals require training in the particular simulation software and should be
done by someone with experience and knowledge of these programs. Photographs should be taken
with a 50-52.5mm focal length (or digital equivalent)9 and illustrate clear weather conditions if possible.10

The modeling software should be used to replicate the exact conditions of the photographs based

on date and time. Minor adjustments in the modeling or post-production software may be applied to
represent the lighting and atmospheric conditions shown in the photograph. This may mean that they
appear silhouetted, white, or partially lit depending on the angle of the sun.

Simulated panorama views (two or more merged 50mm photos) illustrating the project in its larger

context are particularly useful in illustrating larger projects in which a single frame cannot capture all the

turbines visible from a particular viewpoint. They may also be used to illustrate the larger context in

which the project occurs. However, single frames should also be included to illustrate a more accurate
representation of the projectodosappearance from a part,]

Animated simulations are increasingly being used to illustrate blade rotation. Combined with video, a
panoramic view can be illustrated by moving the camera from left to right from a single viewpoint, or the
experience of moving along a road or path.*

Viewpoints illustrated should be those that are most visually sensitive®, i.e. locations of scenic or
cultural value. Areas of heavy public use or those identified as visually important by local officials or in
public meetings may also be selected for viewpoint analysis. Simulations should also be provided
illustrating the appearance of roads, clearing, and other project infrastructure (e.g. transmission lines,
substations) if they would be visible from sensitive viewing locations. The number of simulations required
will depend upon the degree of visibility of the project and the number of visually sensitive viewing areas
potentially affected.

#MAX and Visual Nature Studio are among the more advanced visualization software programs available. Wind Pro
is commonly used by developers and igaudate for most topographic situations as are other 3D CAD visualization
software programs.

® Accurate field data collection is critica including the use of GPSunits with (preferably) sub-meter accuracy,
noting landscpe reference points and using a tripod for steadying the camera. Smulation software will
recommend a protocal for ensuring accuracy in making the base photograph. See also standards developed for
preparing visualizations in Scotland, $e#://www.highland.gov.uk/NR/rdonlyres/3AB9363D7546C*7
B4E207B1FE3842FE/0/VisualisationStandéwda/indEnergyDevelopmensamended200510.pdf

/¢ 81N 6SHEGKSNI O2YRAGAZ2PRAE2808yE BA RN BAZRSH K8 GBIHPR WARS
regarding the visibility of landscape features within the scene.

"0 portray a project accurately, panarama views need to be printed at a size much larger than 11x17, and
with very high resolution to accuately illugtrate the project. The viewing distance must be spedfied.

23ee for exampléhttp://www.macroworks.ie/Downloads/presentation140710.swf

Bvisually sensitive sites are those identified in public documents as having scenic or recreational value; or
publically accessible locations with high scenic quality. Most wind projects will be visible from visually sensitive
sites and visibility from sesitive viewing areas is not inherently problematic. The determination of the degree of
impact is discussed in the Evaluation Process.

( ‘)Cleun u
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Some landscape architects prefer using digital 3-D visualization models in which the scene is entirely
digitally created. Photographs from site visits then are used to refine detail in a digital terrain model.
These images are not dependent on weather conditions to illustrate the appearance of the turbines, and
they can be easily modified to represent a range of different lighting conditions (e.g. dusk, bright sun,
cloud cover). fFly-through @nd animated turbine motion can also provide a sense of the project
appearance. However, it is often more difficult to provide realistic detail with a digital image.
Photographic simulations are sometimes criticized for under-representing the sharpness of turbines,
while digital simulations may actually exaggerate the sharpness and clarity of turbines. In general,
simulations are best used in understanding the general size of the turbines in relation to surrounding
landscape features, and the visibility of the project from particular viewpoints, rather than in precisely
representing the way people see and experience the landscape. Image representations are best
reproduced on 11X170 aper or poster size using a high-quality printing process. An approximately
8.4X15. 7pbotograph can be accurately viewed at arm& length, while a poster-sized image can be
viewed at about 4-5 feet away. (See Appendix B for illustrations of different approaches to simulations.)

¥
> £ el 2.

d wind energy project in New York (By Saratoga Associates for Invenergy Wind LLC)

Figure3 - Simulation of propose

There is debate as to whether or not project lighting (FAA-required obstruction lighting) can be accurately
simulated. Lighting is affected by numerous variables. Observing existing obstruction lighting is the best
approach. Videography approaches are improving and combined with simulation software such as 3D
Studio Max, which can compensate for variables such as refraction, reflected light, the source light, and
shadows, reasonable lighting simulations can be created. Nevertheless, professionals who have created
these simulations agree that they need to be adjusted using field comparisons of similar lighting
situations. They will also be affected by viewing conditions such as room lighting, computer brightness
settings, etc. Professionals agree that lighting simulations cannot be accurately printed as still images.
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B. EVALUATION OF VISUAL IMPACTS

The tools described above provide essential graphic information regarding where a project will be seen
from and what it will look like. However, they do not address how significant the impacts will be. To
determine the degree and significance of the visual impacts, two evaluative steps are needed. The first
step is to clearly define what the visual impacts will be by describing and illustrating how the project will be
seen from various viewpoints, the scenic values of these viewpoints, and the expectations of viewers. The
second step then is to determine whether or not these impacts rise to the level of fi mdueoor
funreasonableousing the following three criteria:

1. Does the project violate a clear written aesthetic standard intended to protect the scenic
values or aesthetics of the area or a particular scenic resource;

2. Does the project dominate views from highly sensitive viewing areas or within the region as a
whole; and/or

3. Has the developer failed to take reasonable measures to mitigate the significant or avoidable
impacts of the project?

In regulatory processes, decision makers also seek to weigh the public benefits of a proposed project
againstt h e p rimpaetsciricldding visual impacts to determine the regulatory acceptability of the
project. (See Appendix E Case Studies for examples of wind projects which were found to have
reasonable and unreasonable aesthetic impacts.)

{¢9t MY 5STAYAYI GKS t NRr2SOGQa =+ Aadzl

The first step in a visual assessment process is to determine what the visual impacts of the project will be
(or whether there will be visual impacts at all). This requires a detailed understanding of the project itself,
its landscape context, the scenic resources in the surrounding area, how the project will be seen from
important views and in relation to scenic resources, and the viewer expectations for particular viewing
areas. The following descriptive information should be provided and supported with the graphic
illustrations outlined above.

a) What are the Visual Attributes of the Project?
A clear description of the visual elements of the entire project is necessary, including the
physical attributes of the turbines, permanent meteorological towers, lighting, clearing required
for turbine pads, roads, collector lines, transmission line, substation, and operations and
maintenance buildings.

b) What is the Surrounding Landscape Character and What Are Its Distinctive Features?
The developer should provide a general description of the surrounding area of analysis, its
typical landscape character, land uses, and any distinctive features. The description of existing
character provides the foundation for understanding the existing condition.

Landscape character is the combination of both natural and human or built landscape
features. All landscapes are composed of unique combinations of topography (land forms),
vegetative patterns, and water features (lakes, rivers, streams, wetlands) that contribute to
visual character.

( CleanEnergy
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Superimposed on the natural landscape is the human or cultural landscape, also
characterized by distinct patterns. For example, patterns of towns or villages may contrast
with patterns of farms, fields, and forests. Some regions are characterized by numerous hills
and ridges, while others have only a few distinct and prominent ridges or mountains or may
be almost perfectly flat.

In some landscapes, certain natural or cultural features become focal points. Forestry
practices, mining, suburban development, and recreational structures also are super-
imposed on the landscape and become part of its overall visual character. Political
designations (e.g. zoning) and land protection efforts may also be relevant.™

c) AreImportant Scenic Resources Present and What Are Their Sensitivity Levels?
Scenic, natural, and cultural resources and landscape features should be illustrated
effectively on maps. These resources and features also should be carefully described in
terms of their scenic values and sensitivity levels. Scenic resources will include public parks,
water bodies, trails, state and federal highways (especially any designated as scenic
corridors), town centers or other cultural focal points, and historic sites open to the public.
Some states and localities specifically identify resources of value in state, regional, and/or
local planning documents.

All the aesthetic characteristics of the scenic resource should be considered, including attributes that
may contribute to or detract from its scenic quality. Sensitivity levels will be determined by considering
the combination of the factors described below.

Scenic Quality and Intactness of Resource

The degree of existing scenic quality is usually correlated with landscape diversity i the more natural
diversity, generally, the greater the scenic quality. Landscape diversity can be evaluated through a
reasonably objective process and will be relative to other landscapes at the local, regional, state, or
national level. (See Appendix A.)

Another relevant factor in determining scenic quality is the intactness of the landscape. A lack of
landscape degradation contributes to the fintactnessoof the landscape. Degradation most often is a result
of development that erodes existing natural and historic scenic landscape patterns, or land uses that
become unintended focal points due to their contrast in form, color, or pattern with their surroundings.

In contrast, natural landscape focal points such as distinctive mountains and lakes with diverse shorelines
contribute to scenic quality.™

! This providesinformation about the project@context but may also be relevant to the extent that they may
provide a clear written community standard (see section 2a).

®The U.S. Forest Service, the Bureau of Land Management, and the Federal Highway Administration have
developed systems for evaluating scenic quality that may also progietllguidance.SeeUSFS Visual
Management System (1974); BLM Visual Resource Management Program EE98M;Visual Assessment of
Highway Projects, Publication FHWRA88-054.
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Increasing Scenic Quality

v

Figured
Sceniqquality generally increases with increasing natural diversity, e.g. topography, vegetation, water.

Figureb

CKAA ag2NJ) Ay3aé  Oldei td rdeNdrate didelsity, Rut i©relatiGely iotachk Wind turbines are not
dissimilar in form and color to the vertical silos and grain elevators typicethis landscape, and magt ¥ A { £
reasonably welin some of these landscapes

Viewer Expectations

For certain uses, there may be public expectations of a primitive or natural setting (e.g. remote camping)
or for a cultural landscape in which change is to be kept within narrowly defined parameters. For example,
recreational areas restricted to non-motorized uses are likely to be more sensitive to changes involving
built elements than other settings. Designated historic sites or landscapes may provide an opportunity to
experience cultural patterns of the past. Other uses or user groups such as snowmaobilers, motor-boaters,
or hunters may be less concerned about visual impacts but nevertheless should always be provided
opportunities to comment.
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Figure6

Thesethree scenes illustrate settings for which there
may be differing viewer expectations for scenic quality
or for a natural setting.

Uniqueness of the Resource

Scenic resources that have distinctive and outstanding value are often specifically noted in public
documents and serve as regional focal points or landmarks. In a region noted for its many lakes or
mountains, any one lake or mountain may not be unique unless it has distinctive attributes that may make
it especially notable. However, in a region where mountains are unusual, a single prominent peak may
represent a unique resource.

((D) CleanEnergy
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igure7- Some scenic resources are exceptional due to their distinctive form, their height, or tlkelation; or may in
provide a unique experience such as an opportunity for aorotorized paddling or remote hiking. (Photo crediight: The
Nature Conservancy)

Numbers of Users

Heavily used public areas, such as a heavily traveled road or a popular recreation area,™ are sometimes
considered to be more visually sensitive than other areas. Good information about public use may not be
readily available, but where it is, the amount of use of the particular resource should be compared with
other similar uses. For example, the use of a hiking trail should be compared with the use of other hiking
trails, not with the use of a public beach or highway."’

d) How will the Project be Seen and Experienced from Identified Viewpoints in the
Surrounding Area?
As noted above, project or turbine visibility by itself does not determine the degree of visual
impact even when seen from highly scenic areas. Field investigation as well as photographic
and written documentation is necessary to provide an understanding of how the project will be
seen from public viewpoints. Relevant to this understanding is the proximity of views, the
duration of views (over time or distance), the number of turbines, the breadth of the view
occupied by the project, the scenic quality of the view, expectation of users at viewpoints, and
the prominence of the project or project setting within views.

The following factors are relevant in determining the degree of visual impact and should be considered
in assessing visibility effects (see Appendices A, B, and C for further illustrations).

Project Scale (Size)

We perceive the size of an object in relation to its surroundings. Vertical scale (apparent height) in
relation to the associated landmass and horizontal scale (breadth or visible horizontal area occupied
in views) are relevant considerations in combination with other factors described below.

'® Specific use data for a resource such as a park, trail, or scenic pullout may not be available.

" Arguments have been made that a relative lack of use can contribute to a sense of remoteness, which may be
a high value for some people. Remoteness (which is a characteristic of wilderness areas) needs to be considered
separately. Reviewers should rely public documentation to determine whether remoteness is a value that has
been specifically identified as an important attribute of the area in question and how any visibility of the proposed
project might affect these values.
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Figure8
This simulation photograph illustrates a proposed -19rbine wind project in southern Vermont as viewed from
HarrimanReservoir at approximately 4 miles away (the number of turbines proposed has since been redadss).

In this view; 9 2-MW (Gamesa G80) turbines are visible along with approximately 5 oldev\& turbines (right). The
simulation illustrates several concepts related to project scale. First, the turbines appear to be lower in overall
elevation than foreground hills closer to the viewer, thus reducing their prominence. Also, only 9 of the 19 proposed
turbines are vsible from this viewpoint. The photo also provides a useful comigan between the larger MW
(almost 400 feet at tip of blade) and smaller, older turbines (just under 206tfat tip of blade)(Simulation by
VERA for Iberdrola)

Despite the height of modern wind turbines, it is difficult for most people to distinguish between a
200-foot turbine and a 400-foot turbine unless they are side by side. Both appear much larger than
surrounding trees and buildings. The size becomes relevant only when turbines appear to diminish the
size and importance of a nearby natural feature such as a ridgeline. Often fewer, higher-output turbines
(e.g. 2.0+ MW) appear less visually intrusive than an equivalent output using 1.5 MW turbines.

The higher-rated turbines are only minimally larger in size, but fewer turbines provide an equivalent
output of power, often resulting in a better aesthetic solution. Simulations are useful in illustrating the
relative height of turbines in the landscape. Because wind turbines are relatively slender, their overall
mass is more limited.

Horizontal scale (breadth of a project) also contributes to the relative prominence of a project throughout
the region. Certain western and midwestern landscapes can accommodate larger projects better than
some eastern landscapes, which tend to have a smaller, more intimate scale. All wind projects should be
appropriately scaled to their local and regional settings. (See also Numbers of Turbines Visible, below.)
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Figure9
1.5 MW wind turbines, part of a 22@urbine wind farm near the town of Peetz in northeastern Colorado. In the western U.S.
wind projects may include up to 1,000 turbines.
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Proximity (Distance from the Project)

In closer proximity, turbines will appear larger, more prominent, and seen more clearly with more visible
detail. The concepts of foreground, middleground, and background are often used to describe our visual
experience of the landscape from different distances.™® Due to the size and high visibility of wind turbines,
the distance zones historically used in visual analysis may need to be reconsidered. Certainly views of
wind projects in middleground to background areas are an important consideration.

Turbines viewed at distances of less than % mile (foreground) are likely to have the greatest impacts,
and viewers will recognize a higher level of detail. At this distance, turbines appear as part of one®
immediate surroundings. They may also be audible in certain conditions within this distance.

Between % and 4 miles away (middleground), turbines are more likely to be seen as part of a larger
landscape. Nevertheless, landscapes at these distances are often an integral part of a scenic view.
Beyond 4-5 miles (background), haze may begin to lend a bluer cast to landforms and objects (less
so in drier weather conditions). However, depending on the sensitivity of the viewing area, the
orientation of views, and the size of the project, adverse visual impacts can occur even at distances
up to 8 or 10 miles away, and even farther away for more open Midwestern and western landscapes.

The sense of proximity can be affected by a number of variables, including landscape scale and
topography. When turbines are seen on the closest ridge to the viewer, for example, they may appear
very close even at 5 miles away. By contrast, if the turbines appear behind another closer ridge or hill,
they may seem farther away.

In general, visual impacts are greater when objects are seen at close range. Wind turbines may be
seen from 15-25 miles and even farther under optimal atmospheric conditions, but individual turbines
appear very small at such distances and as small portions of a larger panorama.

®The U.S. Forest Serviceginially referred tdoreground areas as within ¥2 mil@jddleground asip to 4-5 miles
away, and background areas as beyond 4 mi#ile these distances are still useful in understanding our
perception of detail in the landscape and how turbines relatéhis experience, other factors such as the overall
visibility and size of the project itself will be equally relevaBeeUSFS Visual Management System (1974); BLM
Visual Resource Management Program (1980).
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Figure10- The simulatedproject (above)is viewed from just under 3 miles. Foreground peaks rise to either side just
out of the photo frame (see panorama view Figure Yelow). Since the project appears low¢hnan and behind the
foreground hillsin the panorama below it appears less prominent. (Simulation by TRC for TransCanada)

Figurell ¢ Panoramic view (note: this image does not contain turbines but rather illustrates the context of the
project ridgeline.
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Figurel2- These turbines are viewed at about 4 miles away but are viewed along an adjacent ridge from a simil
elevationas the observer(Simulation by Appalachian Trail Conservancy; project layout has since changed).

Figurel3- At 4.6 miles, the turbines in this scene are less noticeable due to the rising foreground landforms
either side and because they are receding from view into the distance. The lower viewing angle also means
lower portions of the turbines are somewhat screened. (Simulation by TRC for TransCanada)
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